
work on EMFs with Ken Klein, a DOE alumnus....Tom Wat- 
son of Cmwell & Moring in Washington, DC is profiled in the 
May issue of The Washingtonian, under the headline, 'Power 
Player: WhcnEleclric CompaniesGetSued,They Call theMan 
in the Liznrd-Skin Boots." The pmfdenotes that Watson4'now 
has some 90 U.S. utilities and 80 foreign power companies as 
clients." ... Dr. Irving Selikoff, a leading researcher on the 
hazards of asbestos, died May 20. At Mt  Sinai Medical Center 
in New York City, Selkoff initiated one of the fmt studies on 
the reproductive risks of VDT EMFs (see MWN. Jun85). 

RESOURCES 
Video on Undergrounding ... Tom Maney has produced a 
video that makcs a case for the economic benefits of burying 
power lines. Mmey, a professor emeritus of electric power 
engineering at the University of Kentucky. concedes that the 
construction costs of burial are greater than those for stringing 
overhead lines. But he argues that when the economic impacts 
of contact injuries, power outages, chemical pollution from 
treated poles, car accidents with poles and losses in property 
values are factored in, burinl is the preferred option. The 45- 
minute video, which is very much like a college lecture- 
Maney presents his argument in aseriesof charts-isavailable 
for$20.00 from: Tom Muney, 116MethodistAve..FortWalton 
Beach, FL 32548, (904) 243-7208 

EMFs and Land Use...The American Planning Asmiation 
(APA) hns published Electromagnetic Fields and k d - U s e  
Controls by Dr. Louis Slesin and Mntthew Connelly of Micro- 
wave News and Duvid Bergman of the APA. (Connelly is now 
a dactoral candidalc ut Yale University.) The 20-page report. 
No435 in APA'8 Plunning Advisory Service (PAS) series, is 
available for $24.00 ($12.00 for PAS members), plus $5.00 
postageand hnndiing, from: APA, 1313 East 60th St, Chicago, 
IL 60637, (312) 955-9100. 
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STANDARDS 
1991 IEEE RFIMW Limits ChaUenged,.Hammctt & Edison 
(H&E), a consulting engineering fm in San Francisco,CA,is 
opposing ANSI's adoption of the 1991 IEEE safety limits for 
exposure to W/MW ndiation (see MWN, N/D91). "We feel 
thar..thepmposedstandard wouldcausesignifican1andentire- 
ly unwarranted, hardships to VHF low-band television stations 
andtoFMstationsbelow 100MHz,"H&E'sDaneEricksentold 
Microwave News. In an April 17 lener to the FEE, Ericksen 
complained thatH&E saw"m scien@cj~(srificatwn for the se- 
lectimof 100MI-Izasacnt-offpoint" forinducedbody currents 
(his emphasis). "If the IEEE C95.1 standard is left unchanged, 
one has the nonsensical situation of having a conducted body 
current limit for a 3  kW Class AFMstation at999 MHz, but no 
limit whatsoever for a 100 kW Class C FM station at 100.1 
MHz," Ericksen m t e .  He asked that the body current limits 
only apply up to 40 MHz. In response to an earlier leua from 
H&E. Dr. Om Gandhiof theUniversity of Utah, Salt MeCity. 
the cochair of the subcommittee that developed the 1991 stan- 
dard, replied that theC'safety guidelines arebased on the science 
of coupling of F.MFs] to humans" and that the"subcommittee 
decided not to get involved in proposing safety guidelines by 
indwq or applications."H&Ehas soughtto clarifyRF rules in 
the Dast (see MWN, St087 and Sl089). 
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California Utilify Wins 
EMF-Childhood Cancer Case 

A 12-~erson iun hasfoundthat theSanDiegoGas&ElecnicCo. (SDGE)  

I 

1 

1 
11 

MICRO 
WAVE 

was not negligent i;l failing to warn its customers about the potential health 
effecfecrsofelectmrnagnetic fields (EMFs).Theplaintiffs,Ted mdMichelleZui- 
derna, had alleged that theirdaughter, Mallory, developed a rare kidney cancer 
duetoexposuretoEMFsfrotnSDG~tnnsmissionanddisnibutionlines.The 
Zuidemas have not vet decided whether to aooeal the Aoril30 decision. . . 

"The jury's decision just reinforced what most people think and what 
industry has been saying for along time-that power lines don't have ill health 
effects,"saidDuncanBarroftheSanFrancisco~ofO'Connor, Cohn,Dillon 
& Barr, who represented S D G E .  

But one of the Zuidemas' lawyers, Michael Withey of the Seattle firm of 
Schroeter, Goldmark & Bender, contends that a broad interpretation of the de- 
featisnotjustified. "Thejiirydidnotresolvemy ofthethomy medicalcausation 
issues:' hesaid,refening tothequestionofwhetherEMFsfromSDG~power 
lines had caused the Zuidemas' daughter to develop cancer. 

In their suit, filed onMay 29,1991, in California Superior Court in SanDi- 
ego, thezuidemas claimedthatMallory, now five year sold, developednephro- 
hlastomatosis while still in her mother's womb-which later led to xNilms' 
tumors-fmmpowerlineEMFs (see M W ,  J N l  andNID92). At 26 months, 
Mallory had seven golf ball-sized tumors removed from her kidneys. Her can- 
cer is now in remission. 

(cotrtinued on p.7) 

1 

Is IGF-I/ the Missing Link? 
One of the mysteries surrounding the Zuidema case is why experienced 

lawyers chose a kidney cancer case to establishtheEMFcancer risk. After all, 
the best-knownstudies havelinkedEMFs to leukemiaand braincancer, but not 
to Wilms' tumors. 

There may in fact be aconnection, however tenuous. The bridge is IGF-II, 
insulin growth factor-11. This protein was linked to Wilms' tumors as early as 
198.5.' Indeed, on the witness stand, Dr. B ~ c e  Beckwith, who has been de- 
scribed as SDG&E's star witness, agreed with Michael Withey, one of theZui- 
demas' lawyers, that IGF-II "is probably very much involved in the pathogen- 
esis of Wilms' tumor[s]." 

Experimental data demonstrating the EMF-IGF-II link surfaced just a 
monthbefore the hid. Imnically, itpassedlargely unnoticedbecause it was de- 
scribed in a patent and was not published in a scientific journal. 

The patent says that a 15.3 Hz sinusoidal magnetic field under conditions 
of ioncyclotmn resonance (ICR) could "sig~ficantly" increase the production 
of IGF-I1 in bone cells.2 Over the last few years, a group under the direction of 
Dr. DavidBaylinkat the VA hospital inLomaLinda, CA, has been working on 

(continued on p. 10) 

, : I 1  

1 I 

/I, NEWS 

11 1 ,  I 
1 11, / , r ,  

i 
' I "\II/ , 11 

111 
/ / / I  !IIII~ I;, 

~ l l ~ , ~ ,  
I 

I 
I , /  ' I  ' 

I 1.3 
I 11/11 

II;II;/ I 
I , 



EMF NEWS 
<< Power Line Talk* 

Dr. Genevieve Matnnoskiandcolleagues at the Johns Hopkins Commonwealth Edison, clarified the utility's position for Mi- 
Univenity(JHU)SchoolofHygieneandPublicHealthdon'tsee crowave Nelvs. "We still don't know which aspect of EMFs is 
evetoevewiththcEMFmanaeersat theElecuicPowerResearch acausntive aecnt--or if there is one:' he said. addine that there 
institute (EPRI). In announ2ng the publication of Matanoski's has been no cboratory confitmationof the do$e-response rela- 
final reportonleukemiaamong telephonelinemenlate last year, tionship between EMFs and cancer that was found in the Swed- 
EPRIsummeduptheresultsthis way: "Overall, thisstudy shows ish epidemiological study (see MWN, SlW2). Nevertheless, 
norelationshipbetweenleukemiamortality andemploymentas several nlinois elected officials, citing health concerns about 
atelephone lineman." EPRI went ontosay that there were some EMFs, have signed a petition to intervene in a Commonwealth 
elevated risks. but that none was statisticallv sienificant. The Edisonolanforancw wwerline.AttomevGeneralRolandBur- . - 
JHUresearchers seeit differently: "Thedatasuggest anincreas- 
ing risk with increasing exposure," they wrote in the abstract of 
their paper, published this spring in the Americarr Journal of 
Epidemiology (see MWN. J1.491 and MiA93). In an interview 
with Microwave News, Matanoski said that EPRI had "under- 
stated" her results and she stressed that there does appear to be 
anEMFeffectwithndose-responserelationship whentotal life- 
time EMF exposures are estimated-up to a sixfold increased 
cancer risk. In apress release issued by the journal, Dr. Patrick 
Breysse,oneofMatanoski'scollaboraton,explainedthat"more 
study needs to be done." The JHU researchen caused quite. a stir 
when, inNovember 1989,atthesame timeas they werefinishing 
up their EPRIstudy, they announced that they hadobserved sta- 
tistically significant elevated rates of leukemia, lymphoma and 
prostate cancer, as well as the first suggestion of an EMFmale 
breast cancer link, among young linemen who worked for New 
YorkTelephone (seeMWN, ND89 and MIA91). The analysis 
of the New York data was sponsored by a small grant from the 
National Institute of Environmental Health Sciences, not by 
EPRI. Nevertheless, that same month, EPRI President Richard 
Balzhiser wrote to utility executives that the New York results 
"are preliminary and clearly warrant further study" and that 
EPRI is "committed to pursuing this work objectively by pm- 
viding support to outstanding researchen in the field such as 
Matanoski."BreysseandMatanoskiareeagertopursuetheNew 
York results-which Matanoski henelf called "Temarkable." 
Indeed, theseas-yet-unpublishedfindings havealready prompt- 
ed anumber ofothersto look into the possible breast cancerrisk 
(seeM1VN. JlA90.JE9I .S/091 andJlA921. Matanoskisaidthat 
she will soon submit a paper on the New York study for pub- 
lication and that she hopes to secure funds to continue this work. 

<<<< >>>> 
People aren't really concerned aboutEMFs-they just say they 

~~ 

ris, u.? Rep. Philip 'Crane and state Sen. Adeline Gea-Karis 
have agreed to support Citizens Against Unsafe Elecbicity 
(CAUSE), a gmup based in Lake Villa that wants to remute or 
bury thesix-mile, 138 kV line that is planned to run past schools 
and homes between Antioch and Round Lake Beach. 

<<<< >>>> 
New York Swte will soon begin a reassessment of its EMF 
oolicv. includine its interim 200 mG limit at the edee of mwer . .. - - 
linerights-of-way, according toDr. Dan Driscollof theDepart- 
mentofPublicService. "We'reveryexcitedabout this,"Driscoll 
said, but he noted that many of the details of the plan have not 
been worked out. As it stands now, the Department of Health 
wiIlreviewEMFresearch, andthenthePublicServiceCommis- 
sion(PSC) wilt decidewhethertorevise thestandard. Eachphase 
should take between six and nine months. Driscoll said, adding 
that other interested agencies will be invited to participate. The 
program wasannounced by Driscoll-who was recently named 
to the National Academy of Sciences-National Resenrch Coun- 
cil'snewEMFcommittee(seep.4)-ataMay 13 town meeting 
in New YorkCity sponsored by Assemblyman Richard Gott- 
fried,chairoftheAssembly HealthCommittee.Alsoatthetown 
meeting were Dr. David Carpenter of the State University of 
New York School of Public Health andDr. James Melius of the 
DepartmentofHealth. NewYork's200mGstandiud wasadopt- 
ed by the PSC nearly three years ago (seeMWN, SI090). 

U.S. utility executives see EMFs as their primary public policy 
concern,accordingtoanew survey by Alexander &Alexander 
Services Inc., a New York-based international consulting and 
insurancefum that addresses risk management issues. No other 
envimnmental issuecame even close: 88% of the riskmanagers 
said that EMFs from transmission lines and appliances were of 

are h order to block the construction of power line towers, ac- "above average importance" and 59% said they were of "high 
cordine to Samuel Skinner. who recentlv became oresident of imwnance." Alexander & Alexander noted that EMFs were 
the~hiia~o-based~ommon~ealth~diso~~."The~issue ... is 
not EMFs. It is the towers ... and the impact they have on real 
est;ate," he told The News-Sun, an Illinois daily located in Wau- 
kegan. Skinner, formerly PresidentBush'schiefofstaffand,be- 
fore that, Secretary of Transportation, also said thatthereis "not 
one study that says that living next to power lines is a serious 
hazardous risk," according to the May 6 article. The Swedish 
study linking powerlineEMFs to childhood leukemia, complet- 
ed last fall, raised more questions than it resolved, Skinner said. 
Thomas Hemminger, an environmental services manager at 

raisedin201 courtchallenges toutility projectsin 1992.Aseries 
of public opinion polls taken over the last few years by Cam- 
bridge ReportslResearch International in Cambridge, MA, 
explains why theelecbicutilitiesarewomed.In 1989,only31% 
of adult Americans were aware of the EMF issue, but, by Feb- 
mary 1993, the numberhadjumped to 63%. In addition, slightly 
less than half the people surveyed said that they would be 
"extremely worried" about the health, economic and aesthetic 
impacts of a new transmission line near their homes-appmx- 
imately double the level of four years ago. What should the 
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utilities do? Writing in the May-June issue of ElecrricPerspec- 
fives, publishedby theEdisonElectrieIns6tute,GenePokomy, 
thechairmanof CambridgeReports, advisesutilities tocontinue 
"an open process of dialogue." On the other hand, Electrical 
World, a McGraw-Hill publication, has some different advice: 

- "Stop talking about EMF." In a commentary in their March is- 
sue, the editors prescribe "a little benign neglect" because, they 
say, it is "irresponsible" to spend millions of dollars "on a phe- 
nomenon that almost every knowledgeable person now agrees 
has a very low probability of significant health risk." 

In its official report to the General llsembly, the Connecticut 
Interagency EMF Task Force set fonh the policy it calls vol- 
untary exposure control (VEC). Thestrategy best answers the 
question of how an agency should "formulate policy in the face 
of such uncertain science," according to the report, released in 
March. The plan first surfaced in an October 13, 1992, letter 
from Department of Health Services @HS) Commissioner 

Sweden Weighs 2-1 0 mG Limit; 
Draft Proposal Due by Year's End 

By theendofthe year, Swedisbofficials willcirculateadraft 
proposal for a national magnetic field exposure limit for new 
power lines and substations, according to Stefan Viliaof Swe- 
den's newly fomedNational Electricalsafety Board.Villasaid 
that the board is considering a standard of 2,5 or 10 mG and is 
analyzing thecosts associated withmeetingeachof theselevels. 
Ifadopted, thestandard wouldalsoapply tonewresidential build- 
ings located next to existing power lines and substations. 

A working group has also been established by the board to 
estimate the number of people in schools, day-care centers and 
residential buildings now exposed tomagnetic fields fromexist- 
ing power lines and substations, as well as the cost of reducing 
these fields. 

Electric utilities, government agencies and research centers 
are working with the board, Villa said. Any proposals made by 
theboard will be widely circulatedforcomment among govem- 
mentagencies and other interested parties before afinal decision 
is reached, Villa explained. 

Last September 30, Sweden's NationalBoard for Industrial 
and Technical Development, NUTEK, announced that it would 
"acton the assumption that there is aconnection between expo- 
sure to powerfrequency magnetic fields andcancer" (seeMWN, 
Sl092). This policy was prompted by the release of Maria 
Feychting and Dr. Anders Ahlbom's study, and prior epidemi- 
ologiwl studies, linking residential exposures to an increased 
rate ofchildhood leukemia While theElectrical Safety Board- 
thegovemment agency which tookoverresponsibility forEMF 
guidelines on January 1-"does not believe that an absolutely 
certain correlation exists," Villa stated, "a correlation is suffi- 
ciently probable to wmant consideration and action in the form 
of further studies." 

Susan Addiss to state Sen. Cornelius O'Leary (see MWN. NID 
92). VEC calls for"apro-active program of providing informa- 
tion to the community about EMF and factors to consider if 
concerned individuals decide toreduce their exoosure." The mk ~. 
force steered clear of "pmdent avoidance:' warning that it is "a 
difficult term to employ in public wlicv." The moup explained - .  . . 
in its report that avoidance can be inte&eied tb apply 
both to individuals and to electric utilities, while VEC applies 
only to individuals. The report does not specify a role forutil- 
ities. The decision to recommend VEC was also influenced by 
an Aoril1992studv bv theConnecticut Academv ofscience and 
~ngLeering, which iound that it would be "ir;appropriate" to 
adopt prudent avoidance (see MWN. MlJ92). The task force, 
which wascreatedinJuly 1991 (seeMWN, JIA9l)andischaired 
by Dr. Peter Galbraith of theDHS, will continue to monitor sci- 
entific evidence on EMFs and will submit an update to the 
legislature by February 1995. For a copy of the task force's 
report, contact: Connecticut DHS, 150 Washington St,  Hart- 
ford, CT 06106, (203) 566-8167. 

Earlier this year, theSwedishInstitute for RadiatiouProtec- 
tion, based in Stockholm, advised that the available research 
"speaks in favor of taking steps to reduce the fields"-but that 
thesemeasuresshould hnvealowerpriority thanreducingexpo- 
sures from sources such as radon and W radiation. The institute 
argued that magnetic field exposures from new equipment and 
power lines should be reduced "provided [that] these solutions 
do not imply large inconveniences or costs" and that steps to 
reduce exposure from existing installations should be deferred 
unless fields exceed normal levels "by more than tens of times." 

Rolf Lindgren, the EMF manager for the state power com- 
pany, Vattenfall, predicted that "future regulations will most 
probably apply only to new electrical plants and houses." 

International NIR Commission: 
Cancer Data Still Inconclusive 

The International Commission on Non-Ionizing Radiation 
Protection (ICNIRP) has affirmed its position that research to 
date is insufficient to conclude that exposure to EMFs increases 
cancer risks. 

In astatement released following its annual meeting, heldiu 
Neuherberg, Germany, May 7-12, ICNIRP concluded that, de- 
spiteimprovements in themethodology of some laboratory and 
epidemiological studies, "the data related to cancer do not pro- 
videabasisforhealth-riskassessmentofhumanexposuretopow- 
er frequency fields." 

ICNIRP has thusendorsed theEMFguideliesit adoptedon 
an interim basis in 1989 and published in 1990. They allow un- 
limited exposures of up to 1,000 mG and 5,000 mGforthe gen- 
eral public and workers, respectively (see MWN, MU89 and J/F 
90). The guidelines were actually written by ICNIRP's prede- 
cessor, the International Non-Ionizing Radiation Committee of 
the International Radiation Protection Association (IRPA). In 
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1992, IRPA approved a new charter for ICNIRP, granting it 
greater independence (see MWN JJIF92). 

At the meeting, thecommission alsoapprovedlimits forhu- 
manexwsurestostatic rnaenetic fields. These will be ouhlished 
in a fuhk issue of ~ e a l t h  &sics. ICNIRP said that ii will con- 
tinue to review the EMF-cancer literature periodically. 

Riidiger Matthes of the German Institute for Radiation Hy- 
giene in Neuherberg has replaced AnnetteDuchEneas thecom- 
mission's scientific secretary. Dr. Michael Repacholi of the 
AustralianRadiationLaboratory inYallmbie,Victoria,contin- 
ues to chair ICNIRP. 

Legislators Seek Labeling of 
Appliances That Emit High E M S  

In an effort to educate consumers and encourage appliance 
manufacturers to reduce EMFs, federal and state legislators 
haveintroduced billsrequiringthelabelingofpmducts thatemit 
high electric and magnetic fields. V i a l l y  no appliances cur- 
rently list such information, except video display terminals 
W T s )  that comply with the Swedish low emission standards. 

In Congress, the Electromagnetic Labeling Act of 1993 
(H.R.1982) was introducedon May 5 by Rep. Leslie Byrne (D- 
VA). The bill would require manufachmrs to put a label on 
appliances indicating the strength of the emitted elechic and 
magnetic fields. "We wanted something that wouldn't be bur- 
densome on indushy but would provide consumers with infor- 
mation they could use to comparison shop," Julia Lyman, a 
spokeswoman for Byme, told Microwave News. 

The hill would apply to products that emit electric and mag- 
neticfieldsofatleast 100Vlmand 1 G,respectively,atadistance 
of one inch. The l i t s  wereset in response torecommendations 
by the Congressional Research Service, according to Michael 
Day, a legislative assistant to Byrne. He said that the measure 
would affect products such as microwave ovens, TVs, VDTs 
and refrigerators. Henoted thatByrne is open to revising the 1 G 
threshold. 

The bill, which has no cosponsors yet, has been referred to 
the subcomittee on energy and power of the House Committee 
on Energy and Commerce. H.R 1982 replaces H.R.1665, intro- 
duced by Byrne in April, which had set the electric field limit at 
1 0  mVlm . - - . . . . . . . . . 

Meanwhile, New York state Sen. Suzi Oppenheimer intro- 
duceda hill(SB2858)onMarchZ requiringthatelechic-blanket 
makers indicatethestrenethof the EMFs theiroroducts emit. as 
measured"atamgeofl&thanoneinch."The611 was prompted 
by Oppenheimer's concerns about long-term exposures to high 
magnetic fields, according to Steve Otis, Oppenheimer's legis- 
lative counsel. 

"This legislation will give consumers the ability to make 
their own judgments about the electric blankets that they pur- 
chase,"Oppenheimersaid. Otis addedthatsuchalaw wouldalso 
give manufacturers an impetus to design electric blankets that 
emit low EMFs. 

The bill was assigned to the Consumer Protection Commit- 
tee on March 2. The senator introduced a similar measure last 

year, which was still pending when the session ended. 
InPennsylvania,theHouseholdApplianceElectromagnctic 

Field Disclosure Act m 1 6 1 0 1  was introduced hv Reo. Bruce 
Smith on May 10. The measure would require &at Allers of 
householdpduc~includingkitchenappliances,powertwls, 
TVs, computers, electric blankets and hair d iyerspos t  notices 
listing EMF emissions. A sign would indicate magnetic fields 
measuredwithinonefwtofthepductandatadistanceof three 
feet. The notice would also contain a warning that exposure to 
EMFs "may increase the risk of serious illness." 

"It delivers the message that the farther away you are, the 
lower the EMFs:' Smith said in a telephone interview, adding 
thathisintentUisnottoscarepeople, b u t t o e d  Smith 
said that his involvement with n citizens' gmup that is fighting 
a 268-mile, 500 kV line in the state "got him thinking about 
EMFs and appliances." HB 1610 was referred to the Committee 
on Labor Relations on May 10. 

For more on electric-blanket EMFs and health, see MWN. 
M 9 0 ,  JEJ2,  JlA92 and M/A93. 

NAS- NRC EMF Committee 
The National Academy of Sciences WAS)-National R e  

searchCouncil's WRC) BoardonRadiationEffects Research 
has announced the members of a committee to review the 
potential health risks fmm EMF exposures. The committee 
will focus on the effects of extremely low 'equency fields- 
especially M) Hz-on cancer, reproduction and development 
and learning. Where there are sufficient health data, the com- 
mittee will do a risk assessment, and where there are gaps, a 
reseatch strategy will be developed. 

Congress mandatedthe NAS-NRC study in August 1991, 
appropriating $600,000 for the task (see MWN Sl091). Dr. 
LarryToburen,thebaard's staffofficer, toldMicrowaveNews 
that it took a long time to identify committee members and to 
negotiatehe study plan wilhtheDeprtrtmentofEncrgy, which 
is responsible for the project. Toburen predicts that the com- 

I mittee will com~lete its work in ao~mximatelv two years. I 
Dr. ~harles'stevens, a neuroblologist at he ~alkinstitute 

in La Jolla, CA, is the committee chairman and Dr. David 
Savilz, anepidemiologist al he University of Nonh Carolina. 
Cha~lHill,isthevice-chairman.Thcothermembersare: Drs. 
Larry Anderson. Battelle Pacific Northwest Labs. Richland. 
WA, Daniel Driscoll. New York State Depamnmt of Public 
Se~ice.Albany;FrcdGage.Univcrsity ofCalifomia,LaJolla; 
Richard Gatwin. IBM Watson Research Center, Yorktown 
Heights. NY; Lynn Jelinski. Comell University, lthaca NY; 
Bruce Kelman. Failure Analysis Associates Inc., Menlo Park. 
CA;RichmdLuben,UnivcrsityofCalifumia.Riverside;Fred- 
crick Mosteller. H m a d  Universiw. Cnmbridae. MA: Russel 
Reiter, University ofTexas, San ~ntonio; ~ Z v i n  Ruderman, 
Columbia University, New York; Paul Slovic, Decision Re- 
search, Eugene, OR; Jan Stolwijk, Yale University School of 
Medicine, New Haven. CT, Maria Stuchly, University of 
Victoria, Victoria. BC, Canada; Daniel Wartenberg, Envimn- 
mental and Occupational Health Sciences Institute, Piscat- 
away, NJ; John Waugh, Massachusetts Institute of Technolo- 
gy, Cambridge; and Jerry Williams, Johns Hopkins Univer- 
sity. Baltimore. 
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FROM THE FIELD 
EMF Exposure Assessment Beyond Time- Weighted Averages 

To the Editor: 

Theobservedassociationbetweenwiringconfi 
hood leukemiaoublisbed some 15vears aeolWettheimer andLeeoer. 
1979) remains a landmark contrib;tion Gtdescientific l i tenturehd 
the salient impetus to research into possible health effects from expo- 
sure to ELF magnetic fields. Since 1979 several residential epidemi- 
oloicalstudies havebeenoublished.someofwhichsu~wnanassoci- 
ati& belween magnetic &Id expos;re and increased'isk for cenain 
cancers. and some of which do  not. This lack of replicability, despite 
refinemenl of the proxy exposure metric, or so-called wiring code, is 
wmlexine. Resexchers in the EMF m a  scemauile willine loaccenl 
ih~wirin~~odeasasuno~ateformagneticfield~xposure,e~enthou~h 
it correlatesonlv weaklv withswt  and lone-termmeasurementsof ac- 
~ua l res iden t i a l~a~ne tk  fie1ds:ln moslc~demiological studies, mea- 
sured magnetic fields in homes, when rewncd as the limc-weiehled 
avenge (wA), do not correlate well wiih increased risk for disease. 

TWAs and their surrogates have been used because they are easy 
to assess and because the TWAs fit into the concept of dose that has 
beensuccessfulin radiation biolow andchemicaltoxiwlow. Desoite 
the fact that we l i v e i n a c ~ m ~ l e ~ ~ v i r o n m e n t o f ~ ~ ~ s , e ~ ~ e m i o ~ o ~ -  
ical sludies on the issue of Dossible EMF-rclated health effects have 
focused almost exclusivel~ on implicit sunogates of the TWA or 
measuredrWAsiothe 50-60Hz power line frequency band. Overall, 
the studies reporting an association imply that relative risk for leuke- 
mia increases at TWAs of 2-3 mG or meater. - 

Wesuggest that the time has come loseriously consideratwibules 
ofmametic fields.inaddition~,thcTWA.to whichmnolcareexoosed. - . . 
Short-term expo~ure to high flux densities is one example. dauger 
(1985) bas measured 60 Hz ueak maenetic fields from household ao- . . 
pliances and founda numbe;of modis  ofdifferent hand-heldelectk- 
caldevices capable ofgenenting 5W-2,000 pT(5-20G) fields at their 
surface. While the tmsient induced currents resulting from such cx- 
posures would far exceed minimum levels held by some physicists to 
be detectable by biological systems, these exposures translate into a 
trivial contribution to the 24-hour TWA. Any number of field attri- 
butes other than 50-60 Hz peak flux density may also be important, 
including higher frequency components and the time rate of change. 

We have recently measured the fields generated by a number of 
hand-held personal appliances, such as AC-powered massage units, 

magnetic fields can produce in biological tissue. While the first two 
assumptions may indeedbe validasthey apply lomagnetic fields from 
power lines near the home, they are not applicable when considering 
mgnrdcfieldsfmmelectriddevicesusalinclorepximitylothebody. 

There is ample evidence from both labontory animal and human 
smdies, including applications in cliniudl medicine ( S h m d ,  1990), 
ha t  episodic or periodic intermilten1 exposure to magnetic fields of 
sufficient flux density can give rise to readily mcasunble physiolog- 
ical cffecu;. In human sludies, for example, theeffects ofexposure on 
thecardiac interbeat interval (Cook el al.. 1992) and onEEG (Lyskov 
ct al.. 1993) were more pronounced whcnsubjecls wereexposed to an 
inlerminent magnetic field ascompared withexposure loasteddy stale 
field of the same flux density. In hamsters, 15 Anutes  of exposure to 
a 60 Hz magnetic field of 0.1 mT (1 G) appears sufficient to delay by 
two hoursor more thesubswuent nieht's ueriodicriseinthe hormone - .  
melatonin (Yellon. 199 1). Similar effects ofshon-tcrmexposure have 
been reponcd for pulsed DC magnetic fields in the nt model (Lerchl 
et al.. 1991). If considercd on aTWA basis over 24 hours. such brief 
exposures to high flux density fields would fall into the category of 
"weak" magnetic field exposure-i.e. less than 1 pT (10 mG). Per- 
haps then, the third of the above assumptions, that TWA best repre- 
sents dose, should also be reevaluated, because it is clear from the 
abovesludiesthat TWA failstochmctcrize the relevant exposurepa- 
nmelers for the effects observed. 

Other attributes of these exposures that may be important in de- 
tedningphysiologicalactivityincludemeasuresofthepeakmagnet- 
ic field @I-), the timerateof changeofthemagnetic field (dBldt) and 
the intermittent nature of some exposures. The TWA is a p w r  metric 
for such exposures. 

In summary, there is now a great deal of relevant laboratory and 
humanclinicaldatatosupportthehypothesisthatTWAmay notbethe 
bestmagneticfieldexposuremetric.Thetimehascometolwkbeyond 
the~Ametricintheeffontodetermineifacausallinkexistsbehveen 
EMFexposure and risk of adverse health outcomes, including cancer. 

Sincerely. 
Richard H. Lovely. PhD 

Barv W. Wilson. PhD 
BatteUe, Pacific ~ o l i h w e s t  ~ a b o k t t o ~  

Richland. WA 99352 
electricrnzorsand hairdwers,that cancontribute totheevervdavEMF 
exposure of individuals who use them. Among these appiiances are M.Cwkclnl.,"A Replicaion Sludy of Human Exgosun: lo60H1.Fieldr: Ef- 
many modclstha~generatefrepuencycomwnentsin~hc 106Hzrange, f~onNeumkhvionlhi~~~~~~'~Biwi~~~mnm~ne~i~s, 13, pp.261-285.1992. - . . 
magnetic field fluxdensities exceeding 1 m ~ ( 1 0 ~ )  a t m ~ z r m s ,  and I. Gn,,gcr, uHouschold AppliMce Magnetic Reld Survey," ,EEE Trmac- rates ofchange far exceeding 1.000T/sec 1107G/sec) measured at the on PowerApparnrus andSyslemr. pp.2436.m, 1985. surface of the appliance. Such appliances are used in contact with, or 
inclose proximity to, thebody andtheresultinginducedcurrentsinthe A. Lerchl. K. Nonnka and R. Reitcr. "Pineal Gland 'Magnetorensitivity' lo 
body 1) increase as a function of the magnetic field frequency; 2) in. SmicMagnctic Fields Is n Consequence on Induced Electric Currents (Eddy 
crease as afunctionof the fluxdensiw at agiven freauencv: and 3) are Cumnts)." JoumnlofPineol Reseorrh. 10, pp.109-116,1991. 
proportional to the incident magnetic fieldtime ra*e of &Age. ' E. Lyskov etd., "Effecu; of45 HzMngneticFields on Lhe FunctionalStlle of 

Based on theseelectrical appliance data, fmm our andother labo- h e  Human Bmin," Bioelectromagneticr, 14, pp.87-95,1993. 
ntories, we suggest that certain assumptions implicit in most of the 
e p i ~ e ~ o l o g i ~ w o r k  to date should be quesfioned, These assumptions W. Shunrd. "A Double-BlindTrinl ofpulsed Eleclmmagnclic Fields for De- 

layed Union of Tibid Fmure:' Joumnl ofBone a d  Joint Surge~y, 72.8, are 1) that the frequency of residential magnetic fields is exclusively pp,347-355, 1990, in the 50-60 Hz range with negligible contributions from higher har- 
monics; 2) that residential magnetic fields are of relatively low flux N. Wenheimer and E. Leeper. "Eleclricnl Wiling Configunlion and Child- 
density-e.e., below 5 0  UT (500 mG): and 3) that the o-eter of hood Cancer:' American Journal of Epidemiology. 109, pp.273-284, 1979. 
interest in determining dose from expo~ure to these fields is theTWA S, Yellon, Acute 60 H;r Magnetic Field Exgosun: Suppresres he Night. 
magnetic field flux density. time Melaonin Rise in h e  Pineal and Circulation of the Adult Djungarian 

Of theseassumptions, the firsttwo, ifvalid, limit the magnitude of Hnmster,"AnnuolReview ofResearch on Biological Effects of50nnd60Hz 
the induced electrical fields, and hence the cutrenu;, that residential Electric and Magnetic Fields, Milwaukee, WI, p.A-25. 1991. 
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EMF NEWS 

Schools and EMFs: Actions Around the Country 
A move to measure and limit power line EMFs at schools is gain- the school district. Administrators had planned to build some new 

ingforcemundthecountry-inCalifomia,Conneeticut,Maine,New classrooms in between the power line and existing buildings until a 
Jersev and New York. Here is a munduo of the latest develooments: parent raised concerns about EMFs. Measurements later revealed 

T h e  California Department of Education has set up atask force on 
EMFs in schools, according to DuwayneBmoks, thedepartment's as- 
sistant superintendent for school facilities planning. Bmoks told Mi- 
crowave News that the idea was raised by Maclha McNeal, EMF pm- 
gram director at Pacific Gas &Electric (PGBrE), whosaid that she had 
been receiving calls ofwncem from peoplein the community. The 20- 
member task force is madeup of parents, teachers and representatives 
ofutilitiesandstateagencies, including theDepartmentof Health Serv- 
ices (DHS).The task force has met three times sinceit was established 
in April and plans another session for June 3. At its last meeting, on 
April29,theDHSandutilityrepresentativesdiscussedsteps toidentify 
schools that are near transmission lines: "This could be the first phase 
ofalargerstudy whichwouldidentify thesources and field strengths ... 
andultimately provide mitigationprotocols," according totheminutes 
ofthe meeting. In 1988,the DepoNnentofMucationsetinterimguide- 
lines for sitingnew wwer lines and schools (see MWN, MIJ88). They 
call for minimum dismces of 100 feet from a 100-110 kV nght-of- 
wav ROW. 150 feet fmm a 220-230 kV ROW and 250 feet from a 
345 k~ ROW. 

Parents. teachers and PG&E officials are considering four altema- 
tives to reduce EMFs at the Montague Elementary ~ L h w l  in Sanla 
Clara.CA.whcrea 115kVwwerlinerunslessthan75 feelawav.Thc 
options include raising the power line poles or burying the lines, ac- 
cordine to Marilvn POLE. a concerned oarent. Mametic fields mea- 
sured ietween 3.5 and i0:2 mG in the ciassmoms &d up to 16 mG on 
the playground. Four classmoms have nlready been closed. A totnl of 
five teachers and one janitor have been diagnosed with cancer, but 
there are no indications that these numbers are abnormal. Pope also 
said that there are two children in the neighborhod with Wilms' 
tumors (seep.1). Both live near the same 115 kV power line that Nns 
by the school, which one of the children attends. 

The Montecito Union Elementary School in Montecito, CA, has 
ncarlyfinishcdasurvcy identifyingtheatcas whereEMFsarebctween 
I md 2.5 mG, according to Cindy Sage, an environmenhl consulmt 
based in Muntecito. A 2.5 mG limit was set by the school thrce ycm 
ago. The survey is designed to find magnetic field sources md to help 
dctennine how thcv can be reduced and at whntcost.Thc school b a d  
has not yet announced whether it will adopt aschool EMF (ask force's 
recommendation of a 1 or 1.5 mG limit, said Sage, who is a member 
of the task force. In 1990, theboard votedto limi&gnetic fieldexpo- 
suresinclnssroomsandolav nreasto2.5 mGbvrelocatinedavemunds -. .- 
and marking those s e c ~ o ~  that had EMF hit spots. A survey at the 
time showed average fields of5  to 30 mG along the nonh side ofthe 
school and fields of about I mG in most classmoms. Sage saidthat the 
fields were due to a combination of interior wiring, a 66 kV overhead - 
power tine, sevcnl buriedpower lincsand asubstation. The task force 
has asked Soutl~cmCdifomia Mison. based in Rosemcd, to consider 
moving the substation to a less pop;lated area nearby. In 1989, the 
DHS identified a gmup of six children in Montecito with leukemia or 
lymphoma, four of whom had attended Montecito Union (see MWh! 
MIA90 and Sl090). 

~agneticfieldsof6.1 mGonaplayingfielddirectly below thelineand 
EMFs of up to 1.2 mG in classrooms, Patrick said. The school hoard 
considered putting the new classrooms elsewhere, but then decided 
that it would be easier to modify the power line. There have been no 
reported health problems at the school, but nearby, aMill Valley resi- 
dent whose wife was diagnosed with cancer did an EMF survey of 
homes in his neighborhood, sensitizing the community to the issue. 
Along a two-mile stretch of road, he found that "eight out of nine 
households with high EMF readings also had cancer," according to a 
feature article by Peter White that appeared in the Son Francisco 
Emminer's Image magazine on March 14. . School officials near Santa Rosa, CA, will pay PG&E more than 
$20,000 to reconfigure a power line that runs by two elementary 
schools to reduceEMFs. They mconcemed about recent studies that 
indicate that EMFs "can present asignificant health concern," accord- 
ing to Ida Victorson, superintendent of the Mark West Union Ete 
m ~ n t a r y ~ c h w l ~ i s t r i c t .  Between 1982and 1992, atotalofsixcases 
of cancer-three times the expected rate-were reported among 
students at thethreeschoolsin thedistrict,accordingtoDHS's Dr. Eva 
Glazer, whosaidthatthecancerexcesscouldbedue tochance. Victor- 
son suessedthatschoolofficials havenotdnwnaconneetionbenueen 
EMFsandcancerat thesch~ls.Twoofthethreeschoolsinthedistrict 
are located within 100 feet of a 230 kV power line owned by PG&E. 
ThehighestEMFreadinainclassmomsat theMarkWest schoolmea- 
sured more than 5 mG, while fields inothcrclassmoms at Mark West 
and at the other school. San Miguel, were 4 mG or lower, Victorson 
said. Schoolofficials-who are~lsoconsidering rewiring classrooms 
attheschwlstomitigateEMFs-sav thcv willLrytoget PG&Etopick 
up the cost of recan6guring the line; pariicularlj because it was Sited 
after the schools had been built. - Utilities in New Jersey agreed on April 20 to determine how many 
schwls are within 100 feet of transmission lines of 69 kV or higher, 
according to the State Board of Regulatory Commissioners @RC) 
inTrenton. "Wc'vc madcagood swrt toward ddeclopina n solid base 
of information that will giveus some ans~c r s  on E M ~ S  i d  if then: is 
a level of risk to our schoolchildren:' said BRC Commissioner Car- 
men Armcnti. The state's four utilities said that they would begin as- 
sessing EMF exposures at the schools by early June. In an April 19 
lcuer & ~ w a r d ~ a l m o n ,  p r e s i d e n t o f t h c ~ ~ ~ , ~ a u l  ~ e l c h , c h h n a n  
ofthecommittee for Safe Power Lines inLittleSilver, pointed out that 
rcstrictingthe survey tomsmission linesoperatinga~69 kV orabovc 
leaves uut many schools in the shtc. Why not "check all schools near 
high current power lines of any voltage?' he asked. 

Following in the footstepsof New York State Attorney General Rob- 
ert Ahnms-who earlier this v w  got utilities to survey power lines 
nearschwls(seeMWN ~ 1 ~ 9 i a n d ~ 1 ~ 9 3 ) - ~ e w ~ o r k ~ i l ~ ' s ~ o m -  
munirv B o d  No. 2 wants~citvschoolsrobesurvevedforEMFs.The 
hoardpassed a resolution on ~ & c h  18 asking that "EM~readings be 
doneinallschwls. davcarecenters,nursewschools,olavgroundsand 
othcr facilities where;hildrcn spend muci time, whethe;or not they 
are closcto~ower ~encntiun and distribution facilities." Meanwhile, 

PG&E has agreed to raise and reconfigure a 60 kV linc to reduce t h c ~ w r h & e k w l n c a r ~ ~ b a n ~  isscttingupaprogrmtoreducc 
EhlFs nnwr the Tam Valley Elementary Schwl in MIU Valley, CA. EMFs exposures from s o u ~ e s  other than power lines, such as VDTs 
accordingtoMike Patrick, busincssmmageroftheMillVallcy Schuol and lights. h l i e r  thisspring. the Ni~gmMoluwkPowerCorp. agreed 
District. The pmjcct will cost about $105.WO and will be paid for by to rcmoveor rcconfigurc two power lines within70 fcet of the school. 
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On April 15, Maine state Rep. Conrad Heeschen-who is active in 
the citizens group No Thank Q Hydrc-Qu¤bec, based in Dryden- 
introducedtwo bills inaneffort to obtaininfomation about, and limit, 
schoolchildren's exposures to EMFs. But the plans were short-lived. 
Bothmeasuresweretabledby thecommitteeon- 13. 
"It was verv clear that utilities did not want to be asked bv the lee- 
islahlre to do a survey:' Heeschen toldMicrowave News. ~ L t h e  szd 

New Publications from EPA 
*Electric and Magnetic Fields: An EPA Perspective on 
Research Nee& ond R i o ~  for Improving Heallh Risk 
Assessment(RepartNo.EPA/600I9-91/016F).December 1992. 
This 56-page report fmm EPA's Office of Research and Devel- 
opmentwncludes thatresearchoncancer,onbiophysicalmech- 
anisms of interaction and on exposure assessment are top pri- 
orities for understanding EMF health cffects. Research o n h c  
reproductive andnervoussystems isassigncdamediumpriority, 
while research on immune syslcm effects and contml technolo- 
gies is deemed a low priority. More specific recommendations 
are provided in thc individual chapters of the repon. Whcn an 
enrlicr vcrsion ufrhis document was relmed to members ofthc 
agency's Science Advisory Board in 1991, it drew sharp criti- 
cism for being broad and unfocused (see MWN, JIA91). 
f EMF in Your Envimnment: Magnetic FieldMemurements 
of Everyday EIectrical Devices (Repart No.402-R-92-008). 
December 1992. Published by EPA's Office of Radiation and 
Indoor Air, this 33-page booklet is aprimer on sources of EMF 
exposures, with tables thatlist magnetic fieldlevels fromdozens 
of common appliances. The variation of EMF levels among 
different models of the same type of appliance is striking. For 
example, magnetic fields measured6inches away from various 
hair dryers ranged from 1 to 700 mG, according to the bwkler 
measurements taken one foot awav fmm electric mixers nuwed 
from 5 to 1 00 mG. The EPA doesnot directly address thc qies- 
tionofwhetherEMFsare,in facLahcaIth risk.Theauthorsswte 
simply that, "We really don't know if  typical, everyday expo- 
sures lo EMFs affect human health." 'Ihey dso wam that the 
booklet's focus on field srrength may turn out to be misguided: 
"Future researchis likclv to reveal that the information aiven in 
this publicahon 1s only part of the story-that is the chance we I . :: . .  . takein~rov~dineanubhc~nfomhondocument thisearlv in the I 
study dfncompicx;nvironmcnta~ hcalthissuc."Theda~forthc I comomsons of EMFlevels wcredrawn from three sources: the 
~e~l'ember 1992lnterim Repon of EPRl's SurveyofResidenrial 

a 1984rcwrt oreoared bv J. R. Gnueer I 
of lie IIT Research ~nstitute 0 in' cbcago;kd meas&- 
ments collected by EPA staff. 
t Questions mdAnswers About Electric mdMagnefic Fields 
(Report No.402-R-92-W9), December 1992. This report is de- 
signed to "help EPA staff better understand and respond to 
questions fmm the public about electric and magnetic fields." 
The laundry list of questions includes: Are EMFs like X-rays? 
Why isn't the federal government setting a standard for EMF 
levels? What are cancer clusters? What is that metal electrical 
box on the corncr of my lot? 

I Available frum: EPA, Office of Research and Development 
Publications Center. Cincinnati. OH 45268. (513) 569-7562. I . . 
t Single copies of these reports are available from: EPA, Infor- 
mationAccessBmnch,PublicInformationCenter,401 M Street, 
SW, PM-211B, Washington, DC 20460, (202) 260-7751. 
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that the utilities have agreed to measure EMFs if aschwl requests it. 
and that thev would reoon their findinas to the state Deoartment of 
Education. ~Eislativc'~ocument ( L D ~  1275 would hive required 
electric utilities to measure magnetic ficlds at schools within 100 fcet 
of tmsmission lines operating at 34.5 kV or above. The second bill, 
LD 1345. would have oruhibiled the construction of or cxomsion of 
a school on where EMFs measure 2 mG or more.' 

A citizens gmup has formed in Faiffield, a, to fight the construc- 
tionofa 115kVpowerlinethatwouldlunpastamiddleschoo1,aboys 
and girls club and homes with small children, according to Karen 
Adams, president of thenew organization, ALERT (AlliancetoLimit 
EIectromagneticRadiation Today). People wholiveneartheright-of- 
way received no notification about the line, which is being built by 
NorthmtUtilities, accordingtoAdams.Thecompany wassuedayear 
and a half ago by two Guilford residents who claim that their brain 
tumorsaredue toEMFsfmmapowerlineandsubstationownedby the 
utility (see MWN, JIF92). 
A plan torelocate thechildren's Museumof Rhodebland has been 
puton holdbecauseof concerns aboutpowerlines at thepmposedsite, 
according toaMay 18 articlein the Providence Journol-Bulletin. Mu- 
seum officials have begun to "back away" from the plan because of 
"concemsaboutthe ... EMFsgeneratedbythe 115kVpowerlines,"the 
article states. 

EMF-Childhood Cancer Case (conrinuedfrom p. 1) 

The Zuidemas sought compensatory damages of $136,OW 
to cover the cost of Mallory's past medical bills and $50,000 in 
losses they say they took on the sale of their house. They also 
askedforanunspecifiedamountforpainandsuffering.Thefam- 
ily moved from theusan Diego home in 1990afterdiscovering 
magnetic fields of 4.5-20 mG. The house sits 15 feet from a 12 
kV distribution line and 80  feet from the right-of-way for three 
69 kV lines, one 138 kV line and one 230 kV line. 

Afterdeliberatingforfourhours, thejurors voted 11 to 1 that 
the evidence-as of 1987-linking magnetic fields and child- 
hwdcancerwasspeculativeandthattheutilitythereforehadnot 
had a responsibility to warn its customers. The jurors were not 
asked to resolve the question of causation, because they had 
cleared the utility on the issue of negligence. They also found, 
by a lOto2rnmgin,thatEMFsfrornSM;6tEpowerlines didnot 
pose a nuisance on the Zuidemas' property. 

Aaron Simon of the OakIand, CA, f a  of Kazan, McClain, 
Edises &Simon, who worked with Withey, explained that the 
trial tumedontwoquestions: Was SDGBrEnegligent in failing to 
wam its customers about thepotential health threatsofEMFs by 
January 1987, when Mallory was conceived? And, did EMFs 
hmtheutitity'spowerlinescauseorpromoteMallory's cancer? 

During the A d ,  the ~uidernas' lawycrs sought to pmve 
SDG&E'snegligence by showingthattheutility hadrecognized 
that EMFs wereawtential healththreat.Thev oinncdtheirmrm- 
men tonan~u~us f21 ,  1986,reportby ~ o h n D ~ & e ~ o f ~ D ~ & s  
environmental affairs department, which concluded, in part: 
"Althoughit has not been convincingly demonstrated that either 
occupational or community exposure to 60 Hz electric or mag- 
netic fields is associated with cancer, the possibility cannot be 
disregarded and should be seriously considered, given thepres- 
ent data." 

According to Withey, "SDG&E hadinformation, but didn't 
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Closing Arguments in Zuidema v. San Diego Gas & Electric Co. 
Reprinted below are excerpts from the closing arguments in Zuidema v. San Diego Gas & Electric Co. (SDG&E). The coun reporter's 

transcript l m  been edited for length and clarify. 

I Michael Withey, Esq., for Zuidema Duncan Barr, Esq., for SDG&E 
Afterall is said anddone, it comes down to basic humandecen- mh i s  is a case really about common sense.... I I cy. Wecoverourmouthwhen wesneezeorcough, wetellourspouse ... I asked Mr. withey, what ... were the safety guidelines? And 

or ourcoworkers I'vegotacold,stay away fmmme. If weareaware hetoldus 1,000mG .... TheZui&mahomenevergotoverZOor22 .... I 
of danger, possibility of ham, we wam people, watch our for that ... ~betieveitisverycleluthattherehasneverbeenan~thin~~re- 
swinging door, lookout for that pothole in the mad. Simple human scnted to you to suggest that there is some kind of Wilms' tumor 
decencv. eood old-fashioned values. Carine for othe rs.... lEMR connection .... Dr. Beckwilh told us ... thcre was a hieher inci- - I ~ l t h i  hem and soul of this case *-all the testimony, the 2ence2[of ~ i l m s '  tumors] ... among African-Americans than there 
hlowuos. the overheads. the scientific lectures. it all boils down to wasamonew hites.... Buttherewasnodifferenceifthoseoeoolewere I 

whatdo you think SDG&E;~OUI~  have done in in ~ f r i ca&in  the [U.S.]. Usc yourcommon scnsc. Wh'cre im] the 
1986bvtheendofthatvcwbasedonwhatthevkneworshouldhave most EMFsl? ... Hesaidthereisnodifference ... insomeonelivinein I 
known? If you think S&&E officials shouli have said something the ~ d d l e n ~ ~ e w  ~ o r k ~ i t y  orif they areliving out on a fam. ' h e  I to its . -  customers to let ltheml know about the wtentialriskof wwer incidence is still the same .... If there was anv relation with lEMFsl I . . 
linc magnetic fields, then we ask your verdict for negligence and 
nuisance. But if vou think what thev did was fine. that's all vou 
would expect fmm a company, thacit was okay for them ndt to 
inform their customers about what thev knew and had concluded. 
then your verdict should be for the deknse .... 

It is ... undisputedthalSDG&E'stopEMFscientistreviewedthe 
litenturr--Mr. Dawscy-onp powerline [EMFs] andcancer,andhe 
concludedthatthc wssibilitvthatM)H~lEMFsarelassociatcd with 
cancer should be skriously considered Ad  not diskgard[ed] ... 

If Mr. Dawsey believed it should be taken seriously, is it un- 
reasonable for this jury to believe yes, it should have been taken 
seriously[?] . . . ~ o t h ~ ~ ~ c s t i o n ~ o u  hivetoask is was it wonhtding 
[the] risk of informing people, perhapscrcating some d a m ,  in ex- 
changealertingpeop~iotl;enitoreof therisk,theconsequences of 
which are enormous, as only the Zuidemas know so well .... 

WasEMFasuhsfantialfactorin[the]increaseof. ..IGF-11. Insu- 
lin Growth Factor-11, and IGF-U receptors that all experts a w e  
pmmote Wilms' tumor and nephmbl~tomatosis[?l ... NOW, i f jou  
find this to be thecase, then your verdict shouldbefortheplaintiffs, 
more pmbable than not, by a preponderance of the evidence .... 

Andtheevi&ncewasalso~~ebuttedthatlabaratoryexperiments 
conductedattheveryoutsfandingLomaLindaU~venitylabs where 
Dr.RossAdey worksandDr.JohnFitzsimmonsandDr. DandBay- 
tinkwork..shnwthecombinedmagnetic fieldsof lowintensityand fre- 
quency...% low as 15mG,increasebothIGF-U andtheirreceptors .... 

Andwerecallthetestimonythat[MalloryZuidema's]exposure[s] 
at the4 to 20 mG levels were higher than many of the exposures in 
the occupational studies which also showed an EMFcancer link ... 

What was the defense? First. no Wilms' tumors were shown in 

and Wilms' tumor, you would never find thatkindof data. Never .... 
But themost important aspect of this, ladies andgentlemen ... is 

when we haveto wam....Thereisno duty to wamof potential health 
effects if it is based upon scientific and medical evidence which is 
speculative, conjectural or tentative .... ... Not a single [epidemiological] study or word about 60 Hz and 
under 50mGin magnetic fields, notoneeverwme to the conclusion 
that somehow or another there was this health risk .... 

We have ...all of these depositio as.... They were taken all over 
the TU.S.]....Where is Dr. Savitz? Whereis Wertheimer? Where is 
Leeper? Peters and London are inLos Angeles. Mr. Withey talked 
to youaboutRoss Adey ... Wherearethey? ... mheplaintiffs,evenif 
[any of these people] wouldn't come here to testify, could have 
taken their deposition[s] under oa th.... 

TheZuidemasdidn'tdoanythingwrong.~eygotdnwnintothis 
thingasunfartunately as anybody couldbedrawnintoanything .... If 
vou believe ... whaL..theselawyers are tellinr you--and ... they havea 
very, very great interest in winning this c&-+if you believe what 
they aresaying,thenthisisthe worstconspimcy thatthiscountry has 
everseen.Itinvo1ves hundredsofpubtic healthagencies. Itinvolves 
thousands of utility companies. It involves the World Health Orga- 
nization. Itinvolves hundreds,ifnotthousands,ofuniversities.Itin- 
volves thousandsof scientists andmedicaldoctors. It involves con- 
sumerorffdnizationssuchasRalphNaderandothers. Because[nonel 
of these entities ... has ever suggested that therebe a waming .... ... It is what would the reasonable person, in this case, the rea- 
sonable utility company, knowing what it knew, having the infor- 
mation it had, what would it have done or not done. No one else in 
the world did this. Anddon't let Mr. Withev savthisis theonlv oeo- I any studies. We've dealt with that. They weren't separated out, but ple who had this information. AU ofhis B E M S ~ ~ B R A G S  people 

thev were here. Because the evidence as a whole suowrtlsl that ... hadit .... AndnotanvoneanvwherehaseversueeestedthataWitms' I .. . . -- 
power tine magnetic fields pmmotechildhoodcancen .... Secondly, tumor was affeclcd by [EMFs]. No one has come to rhc conclusion 
thedefendantssaythatDr.BcckwithinhisNationalWilms'SNdy ... that is more than tentative or conjecmr al... that EMFs have somc- 
has his pulse on Wilms' tumor, and that thcre is no evidence that thing to do with health effects. The only people in the world that 
Dower lines increase hat risk .... But [Dr. Beckwithl ... never asked have sueecstcd thn arc there three lawvcn and ltheirl hired mns . .  
the question ... whether they had liveh close to power lines. And ~ s e ~ o m m o n  sense. That's all I ask you to ho. [&&El is as 
never eathered that data. That's what a scientist does. eather data. much a oart of this comnunitv as vour wlicedeoartment vour fire I - I I . .  . 
~otto~aveo~inionsbasedondatathe~ haven'tgathered~..Andthen deparkent, yourblood bankand yourgeneral hbspital.  tis sac om- 
thirdlv, the testimonv was some vame. loose thwrv that because mu~tvasset.Andifvouareeoinetobeoskedtovilifvthem ... tocall I 

I power c~nsum~tion'has gone up inthe last 15 one would them people who dan't careabout the death of s&l children, it 
exoect tosee imorel Wilms' tumorsandothercancers ... Notasinrle needs to be done in a wav and with evidence that is more wwerhrl I 
defense witness testified to the key issue of whether increasein and more convincing th& the scraps and bits and pieces &at have 
power consumotion has actually increased the mametic fields that been oresented to vou. and vou should have heard from the neoole I - I I people are expbsed to in their ious es.... 

- 
who kmte the s tukki f ,  infact, these studies showed any&& .... I 

I I 
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For Zuidema: 
The Expert Witnesses and Their Fees* 

Abraham Liboff, PhD Oakland University. Rochester, MI $1,75O/day 
Bruce McLeod, PhD Montana State University, Bozeman $1,75OIday 
Samuel Milham, MD. PhD Retired, Washington State Department of Health. Olympia $1,5W/day 
David Ownoff, MD Boston University School of Puhlic Health. Boston, MA $4001hour 
Wayne Spruce. MD Children's Hospital, San Diego, CA $5M)/hour 
Peter Wright. MD The Pnly Clinic, Seattle. WA $3501hour 
For SDG&E: 
Bruce Beckwith, MD Loma Linda University, Lama Linda, CA $2WIhour 
Dan Bracken, PhD T. Dan Bracken Inc., Portland. OR $130/hour 
John Graham, MD Cedars-Sinai Medical Center. Las Angeles, CA $350lhour 
Seymour GruffernIan, MD, PhD University of Pittsburgh Schwl of Medicine, Pittsburgh, PA $3501hour 
Robert Olsen, PhD Washington State University. Pullman $150/hour 
Vikas Sukhaune. MD, PhD Harvard University Medical School, Boston. MA $225/hour 

*The nwnber of hours billed by eocll witness was not readily available. 

act on it. They have a duty to warn if they have information on 
potential risk." At the trial, B m  said that the utility did act on 
Dawsey's repon by continuing to study the problem. Hr argues 
that. even todav. theevidence IinkineoowerlineEMFs andcan- . . -- 
ceris tentative. (Fur excerpts ofthelawyers' closingarguments, 
see box at left.) 

A separate but related dispute between Trial Lawyers for 
Public Justice (TLPJ) and the Electric Power Research Institute 
(EPRI) has beenput on hold, according to Simon, whois amem- 
ber of TLPJ. During the discovery phase of the Zuidema case, 
TLPJ asked for the release of documents that demonsfrate that 
EPRI, which is funded by utilities including SDGBrE, hadhied 
to avoid sponsoring studies that would show anEMF health risk 
(see MWN, ND92). As far as EPRI is concerned, however, the 
caseis closed, according to spokeswomanBarbara Klein. Judge 
Ben Hamrick of Judicial Arbitration & Mediation Services Inc. 
in San Diego granted, with certain exceptions, FPRI's request 
foraprotectiveorderto shieldits documents. Simon saidthatthe 
issue wouldbepursued in futurelitigation-either by thezuide- 
mas, if they appeal, or in the next EMF case. 

On the issue of whether EMFs from SDG&E's power lines 
had caused or promoted Mallory's cancer, Withey said that the 
Zuidemas' lawyers' "ability to~guecausa t ionde~~nded~ar~e-  
ly on theadmissibility ofevidenceonEMFhealtheffects."Cali- 
fomia Superior Court Judge Judith Hdlerruled that. according to 
her interpretation of statelaws goveming "hearsay:'expert wit- 
nesses onbothsides ofthe wecouidnotdiscusstheconclusions 
of studies that were published afterJanuary 1987, except during 
cross-examination. Withey notedthatmany ofthepost-1987stud- 
ies-especially the 1992 Swedish repom (see MWN, SlO92)- 
m the most c&npelling in establishing an EMF-cancer link. 

Dr.AbmhamLiboff,a biophysicist atOaklandUniversity in 
Rochester.Ml. whomtifiedon behalfoftheZuidemas.saidthat . . 
his "views on magnetic fields and cancer were never expressed 
properly at the trial because of theunique filteringprocess man- 
dated by the judge." 

ButSDG&E'sBarrsaidthathe, too, washurtby thejudge's 
restrictive order, noting that his expert witnesses were not 
allowed to cite studies that refute an EMF-cancer association. 
He added that, even though jurors had not been asked to rule on 
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the cause of Mallory's illness, "if they had determined for one 
minute that power lines had arole ... they would have nailed us." 

The Zuidema case was closely watched by lawyers across 
thecountry becauseit was thefmt EMFcancer lawsuit togo to 
trial andithas thepotential tosetaprecedent forfuturelitigation. 
Tom WatsonoftheWashington6rmof Crowell &Moring, which 
represents the vast majority of utilities in EMF cases, said in a 
telephone interview that he w a  not surprised by the jury's ver- 
dict andadded that plaintiffs' lawyers "should take themling as 
a message." 

DixonMontagueofthe HuustonfirmofVinson &Elkins also 
wasnotsurprised bythedecision, butheinterpreteditdifferently: 
"TheZuidemaslostbecausethey wereconfinedtothefactsavail- 
able before 1987-notto what is known today."Mnntague won 
alawsuitagainstHoustonLighting&Powerin 1985,forcingthe 
utility to remove a high voltage transmission line fmm school 
property at a cost of $8.6 million (see MWN, ND85  and JIA88). 

In a statement released after the hid, the Edison Electric 
Institutein Washington argued that, "Theissueofwhetherthere 
areadversehealtheffectsfromelectricandmagneticfieldsshould 
be resolved in the laboratory and not in the courtroom." 

Lawyers forSDG&Epredicted that thecase will not change 
the way industry handles the problem of EMFs. "SDG&E will 
continue to [fund] EMFresearch, while communicatingopenly 
withitscustomers:'saidGregBames, an SDGgrEattorney. The 
utility is reported to have spent more than $2 million defending 
theZuidemacase,butArthon, aspokesmanforthecompany, 
said that he could not confirm this amount. (Alist of expert wit- 
nesses on both sides of the case and their fees appears above.) 

But the Zuidemas' attorneys, who see thecase as the begin- 
ning, rather than theend,of~h&~ersonal injury litigation, said 
that the body of evidence linking EMFs and cancer is growing. 
andlhatitisodvamaneroftime beforeaiurv findsitcomcelline. . . . - 
"Theburdenisonutilities nowtoprovethereisn'tanassociation 
btween EMFs and cancer] and the public is going to put them 
tothetest" saidFrederickSchenkoftheSanDiegofmof Casey, 
Gerry, Casey, Westbrook, Reed& Schenk, locaicounsel for the 
Zuidemas. 

The Zuidemas have 60 days fmm the time Judge Haller 
enters the judgment to appeal. 
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Is IGF-11 the Missing Link? (conrinuedfrom p.1) 

enhancing the production of IGF-II with the application of 
EMFs in order to accelerate bone healing. Baylink is credited as 
the "inventor" on the EMFIGF-11 patent. 

"IfIGF-Uisrequired forpromotionof atumor, thenlogical- 
.ly anything that increases IGF-II could lead to the promotion of 
that tumor," Dr. Robert Fitzsimmons, a member of Baylink's 
lab, said in an interview. 

Dr. Vikas Sukhatme of HarvardMedical School in Boston, 
another of SDGBiE's expert witnesses, told Microwave News 
that three factors undermine the EMFIGF-U-Wilms' link: (I) 
kidney cells are very different from bone cells; (2) a 15.3 Hz 
signal is different from the fields associated with M) Hz power 
lines; and (3) the EMF effect on IGF-U is relatively small-a 
twofoldinmasecompared with theup-to-tenfoldincreaseiden- 
tified in patients with Wilms' tumors. Overall, Sukhatme said 
that he was"very, very skeptical" abouttheEMF link to Wilms: 
"To extrapolate from the data we have now is way out." He 
made similar points while testifying at the Zuidema trial. 

Dr. Jim Ryaby, the director of research at OahoLogic Corp. 
in Phoenix, which has the exclusive rights to Baylink's patent, 
is also skeptical: "The hanslationof findings in the bone system 
to any potential activation of abnormal cellulargrowth in other 
systems like the kidney is extremely speculative." 

And Baylink himself feels there is little justification for the 
EMFIGF-It-Wilm hypothesis. "It's a big jump to even sug- 
gest thereis acancer link:'he said in an interview. Fitzsimmons 
is wary about extending his laboratory findings to envimnmen- 
tal EMFs. "It's hard enough to get reproducible results under 
controlled conditions," he said. 

On the other hand, Dr. AbeLiboff of Oakland University in 
Rochester,MI, who testifiedonbehalfof theZuidemas,believes 
that the IGF-II link has merit. "IGF-U not only plays a role in 
normal gmwth, but its overexpression has been linked by dif- 
ferent investigators to a variety of different cancers, including 
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brain ond breast tumors." he snid in an interview. 
Liboffdid not testify ontheIGF-II IinkevcnthoughFitlsim- 

mons had tuned his exposure system tomeet conditionsof ICR, 
a tcchniaueLiboffhas lone~.hm~ioned for boostine bioloeicd 
activity.'Dr.~eter~right~cons~ltantforthe~uide;has, diz ad- 
dressIGF-Uonthewitnessstand,as well as IGF-Ureceptors. The 
receptors areimportant because, last year, Fitzsimmons presented 
a paper' in which he reported that 15.3 Hz fields could increase 
IGF-II~xqtors, wilhoutmentioningelevatedIGF-U levels.The 
firstdirect reference toIGF-II appears in theMarch 1993 patent. 

As Sukhatme explained under cross-examination at the 
Zuidema trial. IGF-U receptors and IGF-II "are two different 
molecules, two different genes, two different chromosomes. 
We're talking apples and oranges. One is the lock, one the key. 
The key is the IGF-II molecule, thelock is the IGF-IIreceptor." 

When asked about the IGF-I1 results outlined in the patent, 
Aaron Simon, another attorney representing thezuidemas, said: 
"Would this information aboutIGFII have beenhelpful? Certain- 
ly. Would it have made a difference at the trial? I don't know." 
1. A.E. Reeve et al., "Expression of Insulin-Like Gmwth Factor-II 
Tnnscriptsin Wilms' Tumor," Nature. 317, pp.258-260,1985, and J. 
Scott et al., "Insulin-Like Growth Factor41 Gene Expression in 
Wilms' Tumor and Embryonic Tissues," ibid., pp.260-262. 
2. MetlwdforIncrearedProductionofGrowthFactorinLivinaTissue 
Using a; Applied Fiucruating Magnetic Field, ~ . ~ . - ~ a t e n t  
No.5.195.940. March 23. 1993. . ~ .  
3. R.J.Fitzsimmonsetal.,"EMF-StimulationIncreasedIGF-URecep- 
tors in Bone Cells," paper P-233, presented at the First Worfd Con- 
gressforElectricityundMagnetis~n inBiologyandMedicine, June 14- 
19,1992, LakeBuenaVista, FL. Previously the group had reported an 
IGF-I1 effect induced by acapacitively coupledelectric field, see: R.J. 
Fitzsimmonset al., "Low-Amplitude,Low-Frequency ElectricField- 
Stimulated Bone Cell Pmlifention May in Part Be Mediated by 
Increased IGF-I1 Release," Journal of Cellulnr Physiology, 150, 
pp.84-89,1992. 

M W Technician Awarded 
$2 Million in Default Judgment 

A technician whose eyesight was damaged by microwave 
(MWJ radiation froman illegal satellite transmitterhas won a$2 
million judgment-but collecting the money could prove diffi- 
cult.Thedefendantinthecase,MulticommTelecommunications 
Inc., has declared bankruptcy, forcing attorneys for the injured 
technician to look to Multicomm's parent company, the Amway 
Corp., and its insurers for payment. 

Keith Angstadt an employee of Mutual Broadcasting Sys- 
temInc., based in Arlington, VA, was injuredon May 31,1990, 
when, during the course of routine rcnftop maintenance work, 
he was accidentally exposed to 6G~zmicmwaves fromasatel- 
lite udink. Anastadt's lawvers filed suit charaine that Multi- 
co-, locatedyn Salt ~ a k e  City, and i& presGek Raymond 
Rask, who installed the device, were responsible for Angstadt's 
eyeinjuries(seeMWNN/D92).Atthetimeoftheincident,Rask 
was also a vice president of Amway. 
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On April 28, Arlington County Circuit Court Judge Ben- 
jamin Kendrick ruled that the defendants were liable, but the 
finding was by default because Rask had previously failed to 
showupforcourtdatesandprovideinfonnationAngstadt'slaw- 
yers had requested during discovery. 

At a May 4 hearing on Angstadt's compensation, Kendrick 
granted him $350,000 in punitive damages-the maximum un- 
der Virginia law-and $1,650,000 in compensatory damages. 
Less than two weeks later, in an effort to collect the money, 
attorneys forthe technician filed aclaimagainst Amway, which 
is based in Ada, MI. 

Angstadt's lawyers, Roy Mason and Natasha Weskerof the 
Baltimore firm of Mason, Ketterman &Morgan, told Micm- 
wave News that the May 4 hearing took place under "highly 
unusual" circumstances. They explained that the defendants' 
lawyer, JohnMcGavinoftheFairfax,VA,fmofiewis,Trichilo, 
Bancroft and McGavin, withdrew as counsel midway thmugh 
the hearing, and that Rask did not return for the afternoon 
session, leaving no one to defend the suit Kendrick made the 
damage awards afterhearing about six hours of arguments from 
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Angstadt's lawyers, Mason said. 
So far, representatives forMulticomm and Amway havere- 

mained silent. McGavin, who had represented Rask and Multi- 
comm on behalf of Multicomm's insurer, the Atlantic Mutual 
Insurance Companies, hendquartered in Madison, NJ, declined - to comment, as did Bert Hultink, legal counsel for Amway. 

In addition to the claim against Amway, which was filed on 
May 17 in federal court for the eastem district of Virginia, 
Masonand Weskersaidthatthey alsomightfilelawsuitsagainst 
the National Union Fire Insurance Company of Pittsburgh and 
Atlantic Mutual, which sold policies to &wily in the amounts 
of $23 million and $I million, respectively. Multicomm, as an 
Amwav subsidiarv. wascoveredbv bothwlicies. Masonchareed. , . 

~n;heoli~inaisuit,filedon~an;ary~, 1992;Angstadt's~w- 
yers chargedthatRaskandMulticomm had "acted withreckless 
disregard for thesafety of others" when they illegally converted 
a receiving antenna into a "dangerous" transmitter. They said 
thatRaskhadusedafaulty waveguide, whichcaused"hazardous 
levels of microwave radiation to leak:' Rask rigged the device 
afterMulticomm was denied a p e d t  by theFederalCommuni- 
cations Commission, which wasconcemed that the proposed an- 
tennamightintederewilhthePentagon's hansmitting equipment 

Doctors at the Johns Hopkins University medical school's 
Wilmer Institute in Baltimore, who examined and treated Ang- 
stadt after the accident, determined that the retinas of his eyes 
had suswined 5 mW/cm' of continuous wave ndiation for two 
15-minute oeriods. Thev saidthat he had "suffered more micro- 
waveexposure thanany humanbeingever studied by scientists," 
accordingtoMason. Angstadtis now color-blindandlacksnight 
vision (see M W ,  Sl091). 

Expert witnesses who submitted depositions on Angstadt's 
behalfincludd.Dr. BurtonEdetsonofGeorgeWashinptonuRi- 
versityin Washington,Dr.StuartFineoftheScheieEyeInstitute 
in Philadelphia, David Janes of Risk Analysis in McLean, VA, 
andMary JohnsonandHenry Kues,bothof thewilmerhstitute. 

Dr. Bill Guy, a consultant based in Seattle, and Dr. Budd 
Appleton, a consultant in St. Paul. MN, had been scheduled to 
provide testimony for the defendants, Mason said. 

Other defendants named in the original suit-including the 
landlord of the building where the accident occurred and the 
manufacturer of the equipment-were dropped fmm the case 
before the trial by Angstadt's lawyers because they "weren't 
really the culprits," Mason said. Amway had also been excused 
fromthelistbut was namedagainintherecent collectionefforts. 
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NAS-NRC Finds GWEN Poses 
Minimal Public Health Risk 

The U.S. Air Force's (USAF) Ground Wave Emergency 
Network (GWEN) poses a "minimal or nonexistent'' public 
health risk, according to a new report by the National Research 
Council W C ) ,  an arm of the National Academy of Sciences 
WAS) in Washington. 

TheNAS-NRC'sGWENcommittee, which was chaired by 
Dr. Thomas Tenforde of the Battelle Pacific Northwest Labs in 
Richland, WA, estimated that "the excess risk of cancer...asso- 
ciated with exposure toGWENfields is less than one additional 
death over a 70-year period for persons living within 10 km of 
the entire system of GWEN sites." 

The GWEN communications system is designed to with- 
stand the elecimmagneticpulse(EMF) from a nuclear explosion. 
Ifand whencompleted,itwillconsistofabout 86moundstations 
across thecount& opentingat 150-175kHz-each withap& 
outputpowerofnppro~tely 2,000-3,200W. Instandby mode, 
the transmitters would only broadcast 1% of the time. 

The committee tooka novel approach to assess GWEN risks 
because there was too little data on radiofrequency (RD radia- 
tion health effects to do a "lraditional" assessment. The upper 
boundrisk-3.6xlWexcesscancercasesperyear-wascalcu- 
lated by extrapolating from the "basically negative" reports 
among those living near radio and TV antennas. "Our working 
hypothesis was that the public health surveillancesystem would 
detect a doubling of background cancers if there was a cancer 
risk" from RF radiation, Tenforde told Microwave News. 

Committee member Dr. Michael Ginevan, a biostatistician 
with StepFiveCorp. inwashington, saidthat the twofold worst 
caseriskestimate"seemedreasonable."Headdedthatheandthe 
two epidemiologists on the committee, Dr. Jan Stolwijkof Yale 
University in New Haven, CT, and Dr. Maureen Henderson of 
the Fred Hutchinson CancerResearch Center in Seattle, favored 
a range of 1.5 to 3. 

Other epidemiologists told MicrowaveNewsthat they were 
skeptical that the health surveillance system woulddetect a two- 
foldexcessin the absenceof adetailedstudy. "I'm not sure what 
itwould take, buttheincrease would have tobeprettyobvious- 
say tenfold," said Dr. Raymond Neutm, the acting chief of the 
CalifomiaDepartrnentofHedthSe~ices' EnvironmentalHealth 
InvestigationsBranchinEmeryville. "I'vegivenalotofthought 
to this issue because of the SutroTower situation:'he added. A 
few years ago, elevatedcancerrates WereidentifiedinSanFran- 
cisco neighborhoods near the tower, from which the city's TV 
and FM radio stations broadcast (seeMWn! M/A89). Similarly, 
Dr. Tim Aldrich, the director of North Carolina's Cancer Sur- 
veillance Unit in Raleigh, said that, '?t takes a hefty increase to 
be picked up." He guessed that only a fivefold or greater excess 
would be routinely detected. 

Therearealmostnoepidemiological studiesofpeopleliving 
in the shadow of radio and TV stations. Indeed, the committee 
noted hat this lack of data is "surprising" and argued that such 
studies wouldbeagoodinvesunent. Oneexception,a 1987study 
by the Hawaii Department of Health that found higher than 
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expected rates of cancer among Honolulu residents living near 
broadcast towers (seeMWN, M/J87), was discounted as "very 
weak" by the committee. Tenforde said that the committee had 
asked a number of European radio stations, broadcasting in [he 
154-234 kHz band. about possible h d t h  impacts and had not 
fieard of any pmblems. 

The GWEN risk assessment was quite controversial within 
theacademy, andthereleaseofthereportwasdelayedformonths. 
"Many moremunds ofreviews wereneededthan first anticipat- 
ed because of the approach taken in the risk chapter," said Dr. 
Keith Florig of Resources for the Future in Washington, who 
sewed on thecommittee. 'Ihedelays wereprompted by concerns 
that the report might imply a health risk from radio and TV an- 
tennas, according to knowledgeable sources. In aDecember30, 
1992,lettertotheUSAF, NRCChairmanDr.FrankPress wrote: 
"We urge that readers keep in mind that the committeedoes not 
assignrisktoexposurehmcommercial broadcastinstallations." 

The NAS-NRC report was requested in 1990 by Reps. 
LewisPaynepVA)andhhpin@-wl);theUSAFwas barred 
fromcontinuing tobuildtheGWENsystemuntilitwascomplet- 
ed (see MWN, WJ90 and NrD90). Aspin is now Secretary of 
Defense and will decide the fate of the program. On March 31, 
1993, Rep. Barney Frank@-MA) introducedH.R.1555, which 
would force the secretary to terminate the GWEN system. 

Last year, there were suspicions that GWEN signals were 
causing EM1 (see MWN, NlD92). In 1987, the USAF issued 
draftand finalenvironmental impactstatements forGWEN(see 
MWN, W 8 7  and NlD87). 

Copies of the report, Assessmerrt of the Possible Health 
Effects of Ground Wave Emergency Network, are available for 
$33.00 each, plus $4.00 for shipping, prepaid, from: National 
Academy Press, 2101 Constitution Ave., NW, Washington, M3 
20418, (202) 334-3313 or (800) 624-6242. 

Scientists Tackle Taos Hum 
A low-frequency bumming"sound"has been annoying many 

residents of Taos, NM, for more than two years. Some people 
who hearit cornplainthat it causes headaches, sleeplessness &d 
irritability. Others say they cannot hearit but can feel it. Noone. 
it seems, knows what it is. 

At the request of Rep. Bill Richardson @-NM), a team of 
researchers-from the University of New Mexico (LTNM) in 
AlbuquerqueandfromSandiaNat iona lLabora to~os  
National Laboratory and Phillips Laboratory at Kidand Air 
Force Base-has begun an intensive effort to identify the hum. 
In late May, eight of the scientists went toTaos in an attempt to 
measure or to record the phenomenon. 

"So far, wehavenobestguess,"explained Sheny Robinson, 
who edits Quantun~ UNM's research magazine, and who ac- 
companied the researchers to Taos. "We're still calling it a 
'sound,' but that's mostly because no oneknows whattocall it:' 
Robinson told MicrowaveNews. In fact, sound waves have now 
been all buteliminated, shesaid.Theresearchers set up asophis- 
ticated microohone where the hum could be detected. but thev 
noticed nothiig unusual. "We are left with electromagnetic ri- 
diation and seismic disturbances," Robinson said. The &tacol- 

lected are still being analyzed, and a preliminary report is 
expected by the end of June. 

The team may have identified the frequency of the hum. 
Usingasignalgeneratorandaspeaker, they re-created itforBob 
mdCatanyaSaltrman.Taosresidents whocan hearthehumand 
whohaveauusedthemilitar,ofcausineit.Theresearchersslow- 
ly lowered the frequency tdfind where it sounded the most like 
what theSaltzmanshear.Atamund70Hz,Camyasaid, "That's 
it," according to Robinson. Bob picked 64 Hz. Another person 
who can he& the hum said that ihc re-creation sounded right at 
32 Hz, which, Robinson noted, is a subhmonic of 64 Hz. 

TheTaos hum mav not be unioue. Similarcomolaintsabout 
low-level sounds havd been inveitigated in the U:K. since the 
1970s, members of the research team noted. 

Press reports have suggested everything from equipment at 
the local sewage treatment plant to the Second Coming as pos- 
sible explanations. Newsweek (May 3) raised the theory that 
slowmovementalonganearthquakefaultcouldproduceasteady, 
grinding hum. Otherpublications have cast suspicion on power 
lines and weapons testing. Bob Saltzman told the Taos News 
(February 25) ~hesuspectsgovemmentexperimen~ with infm- 
soundusedasanonlethalweaponorasawayto~kstealthaircraR. 

Richardson was the first govemment official to point a fin- 
ger at the military. At a February 22 town meeting in Taos, he 
said a Department of Defense @OD) project-probably an Air 
Forceproject-wastheliy sourceofthenoise.InMarcb,Sen. 
Pete Domenici (R-NM) asked Defense Secretary Les Aspin 
whetherany DODpmjectcouidberesponsible. JohnDeutch, an 
under secretary of defense, responded. "My staff has reviewed 
our defense activities in this area and has concluded there is no 
program, classifiedornot, whichwouldcause this hum:'Deutch 
wrote in an April 5 letter to Domenici. Deutch was no less un- 
equivocal at apubiic briefing on May 12. 

Richardsonsticks by his accusation. "Itisstillappropriate to 
consider the federal government, particularly DOD and the 
Department of Energy, as suspects:' said Richardson's press 
secretary, Stu Nagurka. He noted that Richardson had initially 
heard arumor that aclassified DODpmject was responsible for 
the Taos hum and had asked the staff of the House intelligence 
committee, on which he serves, to investigate. "Some informa- 
tion reached thecongressman that DOD is a likely culprit," Na- 
gurkasaid, adding that several individual projects wereraisedas 
possibilities. 

At the Taos town meeting, Richardson cited aradar testing 
facility at Kirtland AirForceBnseandlow-flying helicoptersor 
airplanes as possible sources of the hum. Nagurka told Micro- 
waveNews that other DOD projects are also candidates but that 
he could not provide any more details. Newsweek noted that the 
Navy uses extremely low frequency (ELF) radiation for subma- 
rine communications. One such system, known as Project ELF, 
operates at 72-80 Hz, with transmitters in Wisconsin and Mich- 
igan (see MWN, Mr84 and JlF90). 

UNM's Robinson said that the investigation "is an earnest 
mdgoodfaitheffort.Thescientistsinvolvedconsideritaperson- 
al and professional challenge." She maintained that no source 
had been  led out. "DOD can't say 'It's not us,' when nobody 
knows what it is:' she concluded. 
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COMMENTARY 
The RF 

Non-ionizing electromagnetic ndiatinns from radar, television 
tmnsmitten, communication systems, microwave ovens, indus- 
trial heat treatment systems, medical diathermy units and many 
other sources oermeate the modem environment. There is in- 
creasinganxiety that evenat relatively low powcrdcnsi~ies,these 
ndiationscanaffecl bioloeicd orennisms adversely. Since 1940 
the growth in radiation Gurces has been phenomenal, and is 
continuing at an accelerated mte. 

The EPA could have introduced its recent Radiofrquency 
(RF) Radiation Conference1 with this warning. Actually, it was 
issued by a White House advisory committee, known as ER- 
MAC: more than 20 years ago in a call for a national research 
programonRFradiationrisks.Theresemhneverwas done and 
today we are paying the price. 

IfRF technology ''permeated" the environment in 197 1, how 
do we describe what is going on now? Back then, there were no 
cellularphones, no personal computers, n o m ,  and farfewer 
radars, micrownveovensandsateltiteuplinks. The wirelessrev- 
olution will addto t h e w  smog aspocketphonesproliferate and 
ascomputers and fax machinesare fitted withradiolransmitters. 

Public anxiety has grown along with RF technology. Years 
of siting battles over broadcast antennas, cellularphone towers 
and weather radars-and the escalating power line conirover- 
sy-havemadeEMFs andRFradiation theobjectsofanational 
phobia. Concemsoverpolicemdarand hand-heldcellularphones 
are the latest to emerge. 

Larry King showed how deep the fear runs when he put 
DavidReynardon television and cellularphone health risks be- 
carnefront-pagenews fromcoast tocoast. Forthemoment,Mo- 
torola and McCaw have dispelled fears of brain tumors with 
categorical, if insupportable, assurances of safety. 

What mustbe done? Practically everybody at theEPA con- 
ference urged the adoption of an RF standard to counter public 
mistrust Janet ~ea lerbf  the National ~elecommunicati&s and 
Information Admninisudtion-a chatter member of the ERMAC 
committee-put it most succinctly: "It's imperative for EPA to 
act; even something on a 3 by 5 'Post-It' would be helpful." 

Most of those begging for a national standard are really ask- 
ing the EPA to adopt the 1992 ANSIIIEEE RF guidelines. But 
Dr. Samuel Koslov,anothermemberof theERMACcommittee, 
whorecently retired fromthe JohnsHopkinsUnivenity Applied 
Physics Lab, cast doubt on that approach. "The problem is that 
we are dealing with something we don't know much about," he 
saidat thecloseof the first day of theconference. "Thereal issue 
is not whetherEPAsbouldset asmulard, but whetherEPA will 
produce the research that will allow for a standard." 

TheEPAhas neverendorscdtheANS1 standardoverthelast 
20vears. Mam, Hdocr.directorofEPA'sriuliationstudicsdivi- 
si&, banned 6is st& from taking part in the most recent revi- 
sion. "The group did not deal with all thedata-specifically the 
nonthermal effects," he told us during a break at theconference. 
"As long ;ts the public sees the ANSIIIEEE committee as being 
biased, its usefulness is limited," he said. 

Clearly, some do see indications of bias. Dr. Mary Ellen 
O'Connor of theuniversity of Tulsa, OK, president-elect of the 
Bioeleciromagnetics Society and another ERMAC alumna, 

Problem 
questionedtheway certain paper sthatshow healtheffects below 
the threshold deemed safe by the ANSIIIEEE committee were 
ignored: "Is it really because these studies have not been repli- 
cated? Is it realty because the studies have not been published? 
Why is it that if a study falls below that [threshold], it is called 
'interesting and in need of further work'?" 

EPA'sDr. JoeElderprojected a tistofsix30f theseG'interest- 
ing"studies under the title "Unresolved Issues." They raisedis- 
quieting questions as to whether RF can affect cancer, preg- 
nancy, vision and behavior.Mostof these findings nre yearsold, 
yet nooneexplained why they hnvenot beenreptedorrefuted. 

The reason is, as always, the lack of research funds. A good 
example of the sony state of RF research is an Army investign- 
tion into the effects of lead poisoning on thereproductive health 
of artillery crewsPTo the Army investigators' surprise, thecon- 
trol group selected for the study had lower sperm counts than 
those exposed to lead. It turned out thnt the controls had been 
exposed to RF at microwave frequencies. Thus, through blind 
luck, the Army did whatpractically no American hadeverdone: 
an RF epidemiological study, albeit a small one. The study 
passedunmentioned attheEPAconferenceprimarily because 
no one had heard of it. 

Can a standard thnt leaves so many unanswered questions 
gain public credibility? It cannot, and therein lies the heart of the 
RFproblem. The most potent criticismof the ANSIIIEEE stan- 
dard is coming from the military. At last summer's World Con- 
gress, an Army colonel cast doubt on the adequacy of the stan- 
dard. And more recently, an internecine feud has been brewing 
between two f;~ctionsofthe AirForceover thenred torecognize 
nonthermal effects. which the ANSIIIEEE committee larrelv 
ignored in its guiddlines. If the military can find fault wi&& 
standard, imagine what a motivated advocacy group could do 
with a tittle technical and legal expertise. 

The cellular communications companies escaped serious 
harmlastwinter, hutthey andotherRFusersmay notbesolucky 
thenexttime.Andtherewi1lbeanexttime.Theonly way tuque11 
the public's growing distrust is to answer the obvious question: 
What is a safe level of RF exposure? 
I. Envimnmcntd Rolcclion Agency (EPA). Radiofreyuenc?Rudiabon Con. 
fermcr. April 26.27. 1993. Belhcsda. MD. In this con1c.u. RF includes 1hc 
micmwave radiation b u d  u d  coven IOMz-IW GHr. 
2. Elcelmmagnetic Radiation Management Advisoly Council (ERMAC). 
P m g r m  for Control of Elecfromagnelic Pollurion of the Environment' The 
Assessment of Biological Hazards of Non-Ionizing Electr~mngn~tlc  Radia- 
tion, December 1971. 
3. C.K. Chauetd., "Long-Tern, Lnw-Level Micmwave irndiationofRafs." 
Bioeleclmmognelics. 13, pp.469-496,1992; H.A. Kucset nl.. "Lncrwed Sen- 
sitivity of the Non-Human Primale Eye to Micmwave Radiation Following 
OphthdmicDrugPreuenUncnt."BioeIecfromagneli~s~ 13, pp.379-393,1992: 
H .  La$ "Research on the Neumlogicol Effects of Nan-Ionizing Rd~ntion at 
the University of Washington," Bioelectmmagnerics, 13, pp.513-526. 1992: 
L.G. Salfonletnl.. "Pembility of the Blood-Bmin Bnmer Induced by 915 
MHz Electromngnctic Radiation. Continuous Wave and Modulzled at8, 16. 
50 and 2W W Bioeledrochemis1ry and Bioenergelics, 30, pp.293-301. 
1993; S. Smigielski el d., "Accelerated Development of Spontaneous md 
Benmovrene-Induced Skin Cancer in Mice Exnosed to 2450 MHz Micm- - ~ .. ~~- 

wave Radlaliun." B~orlerrromugnelics. 3. pp.179-191, 1982: S .  Tofui, G. 
Agnesod and P. Ossolo. "Effects of Conlinuous Lnw-Level Exposun' to 
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Radiofrequency Radiation on Intrnutcrine Development 1n Kats." Heullh 
Physics, 51, pp.489499. 1986. 
4. T. Weyandt Evniunrion ofBioiogicul ond Mole Reproduclive Funcrion 
Responses m Polentiof Leod Erpomres in I55mm Howirzer Crewmen, Fori 
Detrick. Frederick, MD: U.S. Army Biomedical Research & Development 
Lnbantoly. Technical Report 9124. 136 pp.. January 1992. 

UPDATES 
COMPATlBlLlNAND INTERFERENCE 

R e f h i i g  PEDs in Aircraft...In mid-May, the largest U.S. 
carrier, American Airlines, finalized new rules that will prohibit 
passengers' use of nll portable electronic devices (PEDs), in- 
cluding laptop computers and CD players, aboard aircraft that 
are below 10,000 feet. "This essentially covers takeoffs and 
landings,"airline spokesmanTim Smith told MicrowaveNews. 
In addition, the use of devices that are designed to transmit or 
receive signals-including cellularpbones, AM andFMradios 
and portable televisions---will be prohibited at all times after a 
planehasleftthegate. WhilethispaaofAmerican'spolicy isnot 
new, it bad been "somewhat vague," Smith said. The new re- 
strictions will be worked into the airline's operating procedures 
by July. Many airlines have been reexamining their policies on 
PEDs in the wake of press reports early this year about disrup 
tions of airplanenavigation andcommunicationssystemsdue to 
the in-flight use of PEDs (see MWN, MlA93). Meanwhile, a 

MAGNETIC FIELD MAGNETIC FIELD newly formed committee of the Radio Technical Commission 
for Aeronautics (RTCA), which is based in Washington, has 
begunthe taskofreevaluatingtheriskpsedby EMIfromPEDs. 
SinceanearlierRTCApanelcompletedathorooghreprtonthis 
issue in 1988, the new group, Special Committee (SC) 177, will 
focus on consumer electronics inhuduced in the last few years 

2 kHz - 400 kHz 5 HZ-2000 HZ and wiIludeterminetesting criteria to be applied toPEDs so that 
they can be carried on board aircraft," according to the minutes 
of the group's first meeting. The panel will also consider newer 

*Meets Swedish Guidelines and IEEE P-1140 Protocol aircraft technologies, such as electronic fight insbumentation, 
*Three Orthogonal Field Sensors said SC17Pschainnan, John SheehanofPhaneufAssociatesInc., 

* T N ~  RMS Detection 100 dB Dynamic Range anaviationconsultingfinnin Washington. Sheehan has beenre- 
(0.2 milligauss - 20 gauss) tained by the Cellular Telecommunications Industry Associa- 

tion to work for moreliberal rules concerningcellularphoneuse Optional flux density readout in Tesla aboardairplanes whileon theground. Frank White, chairmanof * Recorder Output (0-5 VDC) theearlierRTCAcommittee, said that the proliferationof PEDs 
in the last five years justifies a new study. He pointed out, for 
example, that portable CD players-which have been men- Holaday Industries is recognized worldwide tionedoftenintherecentreports ofairplaneEMl-werejusthit- 

as a leading manufacturer of ting themarketwhenhispmelcompletedits work. HmldMoses, 
electric and magnetic field test equipment. RTCA's assistant technicaldiictor, addedthat, "Thequestions 

[ a b o u t w  havepersisted since the firstreport was issued."He 
also said that the FAA did not take up the earlier committee's 

Forfulther information, call or write: recommendation thattheuseofPEDs not be allowedduringtake- 
offsandlandings ( s e e m  NID88). TheFAAlefttheultimate 

HOLADAY INDUS'FRIES, INC. authority for regulating PEDS with the airlines-aresponsibili- 
ty they now say they do not want. American's Smith explained 

14825 Martin Drive that the airlineindosky favorsonifonn~les on the useof PEDs. 
Eden Prairie, MN 55344 SC177 has met four times so far this year and is scheduled to 
6121934-4920 Fax 61 21934-3604 haveaninterim report availablefortheFAAby October. Afinal 

report should be completed by mid-1994, Moses said. 
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EMP 

EffeetsonMedicalDevics ... Many typesof electranicmedical 
equipment would be damaged by an EMP from a single nuclear 
bomb detonated more than 1,000 miles away, but most of these 
devices can be protected by taking simple precautions, accord- 
ing to two recent papers in Military Medicine. Commander 
Robert Vandre of the Walter Reed Army Medical Center in 
Washington, working with Janie Blancbard of Bechtel in San 
Francisco, Janis Klebers of IKL Associates in Springfield, VA, 
and Dr. Frederick Tesche, a consultant based in Dallas, tested 
seven different obsolete devices with pulses ranging from 10 
kV/m to 100 kV/m at t h e h y ' s  AESOP (Army EMP Simula- 
tor Operations) facility at the Harry Diamond Labs in Wood- 
bridge, VA. At 100 kV/m, four units were immune, while an 
electrocardiograph failed-and an electrosurgical unit failed at 
42 kV/m. A respirator exposed to 100 kV/m "would sigh once 
and then continue normal operation:' according to the research 
team. But, when the devices were unplugged, they all escaped 
unscathed. The vulnerability of newer types of equipment, 
which havemoreelectronic circuitry andare therefore at greater 
risk from EMI, was estimated with computer models. The re- 
searchers found that approximately 65% of 17 types of devices 
would be damaged or destroyed by a nuclear EMP. In a second 
paper, they outlinespecific measures, which, they argue, would 
allow appmximately 88% of unpluggedequipmenttosurvivean 
EMP.In 1989, the AmericanMedical Association recommend- 
ed thatEMP-resistant medicaldevices bedeveloped (seeMWN 
J/A89).Vandreandcoworkers' papers, "ElectromagneticPulse 
@MP), Part I: Effects on Field Medical Equipment," and "Part 
11: Field-Expedient Ways to Minimize Its Effects on Field 
Medical Treatment Facilities:' appear in the April and May 
1993 issues of Military Medicine, 158, pp.233-236 andpp.285- 
289, respectively. (For more on U.S. Army contracts on the ef- 
fects of EMP on medical devices, see MWN, JJIF86 and JIA87; 
formore on the effects ofothertypes ofEMI on medical devices, 
see MWN, ND85, M/J88, S1088, MIA90 and JIA91; for more 
on EMP safety at Army labs, see MWN. M/J90.) 

INTERNATIONAL 
Cancer Cluster in Sweden...Ten cases of cancer have been re- 
ported among employees at the mechanicalengineers' building 
at Lund University in Lund, Sweden. Dr. Leif Floberg, a pm- 
fessorat the university, attributes theclustertoEMFs. Magnetic 
fields in the building's restaurant wereas higbas W m G ,  while 
EMFsinthelibrary wereSOmG, Floberg toldMicrowaveNews. 
Maximum magnetic fields in lecture rooms and labaratories 
ranged between 8 and 46 mG. Floberg said that four of the ten 
people had died, and that, of these, three had been exposed to 
"high magnetic fields" from equipment that emitted EMFs- 
but, he added, there nre no precise estimates for theirexposures. 
More than 160 people workin the mechanical engineers' build- 
ing. Floberg calculated that there should be one case of brain 
cancer every 60 years in the building; instead, there is one case 
each year. power lines andelectricalequipment in the basement 
of the buildinc are the sources of the hieh EMFs. Hoberg said. 
He recommGded that this kind of e . h i c a l  &uipmgnt be 

I The ELF Aieri "series of rniiiiaauss meters ~ermits accurate. I 
low-cost measurement of ~ ~ ~ f ~ o w e r  frequency 
magnetic fields. Five models cover a wide range 
of applications including 3-axis and VLF . . Digital LCD display with resolution to 0.lmG. 

Hand-held, light-weight, self-contained. 
Models from $119.95 to $450.00. 

0 T E I L A T R O N I C I  
ONE PROGRESS BLVO. t25-AMCHUA, FL32615 # 904-462-2010 -Fax 904-462-3932 

r 

ELF Magnetic Field Meters 
Professional Accuracy af  an Affordable Price 
MSI-25 for reliable measurements of power 
frequency fields including harmonics and 
nun-sinusoidal waves. $215.00. 
MSI-20125 for frequency information on 
harmonics. Displays wave ¤oms on oscillo- 
scope; outputs to data logger. $250.00. 
For ordering orfor infonnnriorr iv"rs ireor11 
Magnetic Sciences International 
475 Gate Five Road, Suite 216 
Sausalito, CA 94965 (415) 331-2976 

- 1-Year Subscription (6 issues)-$285.00 
(outside tbe U.S., $315.00) 

- &Month Trial Subscription-$150.00 
(outside the U.S., $170.00) 

- Sets of Back Issues: $95,00/calendar year 
(outside tbeU.S., $103.00) 

Enclosed is my cheek for $ 
Prepaid Orders Only. 

U.S. Funds or International Money Order, Please. 

Name 
Organization 
Address 
CitylStatelZip 
Country 
PO Box 1799. Grand Central Station. New York,NY 10163 

(212) 517-2800 
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I ENGINEER/BIOLOGIST/PHYSlCAL SCIENTIST 1 

I red6ction service for vour VDTs with~result certificate. Our I 
products minuse by &e US A n y .  EPA, Congress, SmleofNY 
and many Fortune 10M) corporations. 
Safe Technologies Corp., I950 NE 208 Terrace, Miami FL33179. 

Coll: 800-638-9121 or 305-933-2026. Far: 303-933-8858. 

GENERAL: 
The ELF-SOD Field Monitor is a lowcost, portable, hand-held in. 
slfument designed and calibraleo to measure low level 50 Hz or 
60Hz e~eciromaanelic beld raoialon generated by power lines. 
video display terminals (VDTs), TV sets, home appliances, 
ind~mrial machinery and otner s:mlar aevices. 
CALIBRATION TRACEABLE TO NlST (PREVIOUSLY NBS) 

WorsnBr. MA 016ffi USA. R TelepDano: 1m81 85%3874!B53-3232 
mil FM: 1 - 8 ~ ~ 6 2 . 4 6 ~  

G ielmx 9102Y18517 I FAX (SOB) 856-4931 
Go& Name: WALKER SCI' 

"moved outdoors at an acceptable distance from the building." 
Last year, aswedish electrical worker won a workers' compen- 
sation claim that attributed his brain tumor to on-the-job ex- 
posures to EMFs (see MWN, ND92). Three cancer clusters 
among office workers have been under investigation in the U.S. 
(see MWN, WA93). 

MEETINGS 
Circle of Friends...In 1990, a number of Bioelechumagnetics 
Society (BEMS) members who had become increasingly disen- 
chanted with theorganization's policies got together in an effort 
to make their opinions known. The group, which calls itself the 
"Circle of Friends," includes Drs. Eleanor Adair, David Erwin, 
Bill Guy and Martin Meltz. This year, the Circle of Friends is 
having its own meeting, complete with scientific sessions and 
social events, in Kalispell, MT, near Glacier National Park, on 
August 7-8. Adair told Microwave News that the group has no 
long-rangeplansmdthat+onm tommthathavebeen cir- 
culating-themeetingdoesnotrepresent"abreakwithBEMS." 
Sheadded:"Ihavenoideainthe worldthatwewillsetupanother 
society." 

PEOPLE 
Dr. GenevieveMatanaskihas been namedthechairof theEPA 
Science Advisory Board's Radiation Advisory Committee. 
Matanoski was the chair of the subcommittee that reviewed the 
EPA EMF and RF cancer re port.... Dr. Lany Tohuten is the 
new staffofficer of theNational Academy of Sciences-National 
Research Council's (NAS-NRC) Board of Radiation Effects 
Research. He takes over from Dr. Dennis Mahlum, who has 
rehlrned to the Battelle Pacific Northwest Labs in Richland, 
WA; Toburen comes to the NAS-NRC from Battelle .... Ron 
PetersenofATBrTBefl Labs has been elected, andDr. Marvin 
Zisldn, the director of Temple University's Center for Biomed- 
ical Physics, has been reelected, to the National Council of 
Radiation Protection and Measurements (NCRP) .... Dr. Sam 
Koslov has retired from his post as the assistant director of the 
Johns Hopkins University Applied Physics Lab in Laurel, MD. 
... After 17 years as a member of Dr. Ross Adey's lab at the VA 
Hospital in LomaLinda, (2.4, Dr. Asher Sheppard has become 
afull-time consultant onEMFandRFissues; heis now basedin 
Redlands, CA. Sheppard continues to be an associate editor of 
Bioelectromagnelics .... Frank Young, formerly withEPRI, has 
ioined Enertech Consultants in Campbell, CA, to manage re- 
search, instrumentation and softwa~deve~o~menf as well as 
the company's scientific consulting services. 

RADAR 
FloridaALSCLuster...In SouthPatrickShores, thesmallFlori- 
da community where a Hodgkin's disease cluster was uncov- 
ered two years ago, eight people have developed amyotrophic 
lateral sclerosis (ALS).Rep.JimBacchus @-FL)has asked fed- 
eral officials to investigate the cluster and examine the possibil- 
ity that a nearby air tnffic control radar-which fell under sus- 
picion when the Hodgkin's cases camc to light (see MWN, J/F 

16 MICROWAVE NEWS May/J~me 1993 



CLASSIFIEDS 
92~playcdarole.Alleightpeople whodevelopedALS.which 
is commonly known as Lou Gehrig's disease, had lived within 
afcw blocksofoneanother,atdismcesranrin~ from314 ofamile 
to2miles from theradar, according t o ~ & l G ~ e ~ e r ,  areporter 
forFlorida Today, apaperbasednearMelbourne.Thecasesdate 
iium 1980tothepresent.InanApril4special report,Meyer wrote 
about six people who had developed ALS, estimating that this 
wasclose to 17 times the expected number. Meyer thenleamed 
of two more cases in the neighborhood, which has about 2,000 
residents. Her initial feature focused on drinking water contam- 
ination-the local water supply was known to have high levels 
of trihalomethanes in the late 1970s and early 1980s-and on 
other possible toxic chemical exposures. A subsequent article 
(May 20) discussed the radar. In response to Meyer's investiga- 
tion. Bacchus asked the Aeencv for Toxic Substances and 
~ i s & e ~ e g i s t r ~  (ATSDR), part i f   the^.^. Public Health Serv- 
ice, to investigate. Bacchus's press secretary, Dan Sallick, told 
Microwave News that ATSDR will complete a "health consul- 
tation"swn. This will beareexaminationofinformationonpos- 
sible environmental contaminants that was gathered when the 
Hodgkin's cluster was being investigated. According to ATS- 
DR's final repolt on that investigation, completed in June 1992, 
there were also elevated rates of breast cancer and cervical can- 
cer among women in the community. Further details were not 
provided, however, and the agency concluded that "the datado 
not indicate that humans are being exposed to levels of contam- 
ination that would be expected tocause adverse health cffecls." 
A full-blown "health assessment" of the ALS cluster will only 
be undertaken if something new comes to light, according to 
Mike Greenwell, a spokesman for ATSDR in Atlanta. Bacchus 
has askedthelEEE tosuggest anexpertonelechomagneticradi- 
ation health effects who could assess any radar risks, but, ac- 
cording toSallick, whethertheradarisinany way linked to these 
clusters "is a question we may not know the answer to for dec- 
ades." ALS is adegenentivediseaseof the nervous system that 
has no known cause. A 1986 study found that the incidence of 
the disease was higher among people who worked in electrical 
occupations (see MWN, Sl086). 

EMF Report Shelved at OTA. ..The Congressional Office of 
Technology Assessment (OTA) has decided not to release a re- 
view of the possible health effects of VDT E m s .  The report, 
commissioned by the OTA in late 1991, was written by Dr. 
IndiraNairofCamegieMellonUnive~~ity(C~inPittsburgh. 
ItUisnow onthebackburner,"KarenBandy,aseniorOTAana- 
lyst, told Microwave Nervs. Bandy explained that Nair's report 
was going to be part of a larger OTA effort on computers and 
communications technologies, hut that "it never quite worked 
o u r  and would now be used for "OTA background." In a tele- 
phone interview, Nair said that she was disappointed by OTA's 
decision, but that she plans to publish several papers on herfind- 
ings. A 1989 OTAreporton power frequency EMFs by Nairand 
her CMU colleagues was very influential in developing public 
policy-itpopularized theconceptof "prudent avoidancen(see 
MWN, JIA89). 

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 mG . Low-cost ... $450. 

Call or write ior details 

I E S l A T R O N l C I  fi ONE PROGRESS BLVD. #25.ALACHUA, FL32615 u 904-462-2010 - F a x  904-462-3932 

3 axis meter gives-reliable results 
holds peak value; compare to next reading 
covers ELF range 15-1WOHz 
Gauss or Tesia readout scale available 

Available in the U.S. thmugh 
/;r , , Ercwnomics.~~ 

I Measure AC Magnetic Fields I 
at Power and CRT Frequencies for $80 (delivered) with the 
EFM140. EFM's sensor coil outputs 1 mV/mG permitting 
direct display in milliGauss. It is shipped with NlSTtraceable 
frequency response and linearity curves. Use your multi- 

I meter or purchase the EFM131 which includes both sensor 
and display for $120 (delivered). EFM makes a broad line of / power frequency field measuring equipment at the best I 

I prices. Contact: 
EFM Company, Rte 183.86 Interlaken Road, 
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Go to the Source : 
ENERTECH Consultants 

300 Orchard City Drive, Suite #I32 
Campbell, California 95008 

(408) 866-7266 
FAX : (408) 866-7279 

I I 
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the  EMF Exports 
ENERTECH Consultants developed the EMDEX I1 for EPRI. ENERTECH has provided EMF 
research consulting aervices for over a decade and has used this expertise to develop a very popular 
and versatile EMF system that is used worldwide (18 countries). Our exciting EEdF products include: 

Standard 
EMDEX I1 

4 0-3,wamc (SC) 
4 11.5 Oonccs 
4 Compnfcr Memory 
0 Bmrdbnnd & Harmonio 
h R M S  
0 Popul.rGn.phio Sabmrr 

Go to the Source : 

ENERTECEI Canaultants 
300 Orchard Citg Drive 

Suite #I52 
Campbell. CA 95008 

(408) 8667266 
FAX : (408) 8667479 

High Field 
EMDEX I1 

h c f c n r u n  thc 
.Pndud EMDEX Uwith : 
0 0 - 110.000 m e  (110 0)  

AMP-LOGGER 
Shuluncou,  recording of magnetic 
Bcld .nd current on im m l m  
rondurron. Ihc AMP-LOGGER plug. 
into thc EMDEX U for mcuurcmcnt of 
-nr n~ on water pipe or aecondq 
circuits. Rnted at 100 amp. dth 0.1 unp 
rc.aluiion -ngrcst EMDEX I1 accnsol~. 

State-of-the-Art EMF Software 

ission and distribution lines 
and feeders. The software 

tic field as a 2-D contour 
map or 3-D field plot 
that can be rotated to 
view results fiom any 
angle. RESICALC is a 
popular multi-purpose 
Windows 3.1 application. 

Go to the Source : 

300  Orchard City Drive 
Suite # I 3 2  

Campbell, CA 95008 
(408) 866-7266 

FAX : (408) 866-7279 
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1 The growing concern over the effects of electromagnetic fields has placed electric utilities and industrial safety 
engineers in a difficult position. Dexsil offers you three ways to address these concerns. I 
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Magnunzc"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 button. 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 disolay modes-resultant only or 
resultant-with-vector-components. a 
resolution of 0 4  mG, a durable mem- 
brane keypad, auto shut off lo  save 
battery power, and a low battery indicator. 

For more information contact Dexsil. 

One H;ttnden I'iiik Oiivr, Hnmdm. CT 06517 
I'lione (203) 288-3709 F;IS (203) 248-6523 
M:rl..n~cm 310. Field Sr:lr 1000 mrl Firlrl Sr;u 4000 
;ire rr;tdemarks of rhu Dexsil Corpr,r.lrion. 

Field Star"' 1000 & FieM Star'" 4000 
Both Dexsil's Field Star 1000 and Field 
Star 4000 are full function data loggers 
for AC magnetit 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 scale range 4000 mG 
lor 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 position. In lhe survey 

lhe and vec to r  
cOmpO"nts can be displayed in real 
time and can be lo locate magnetic 
field sources. The time-data Sampling 

al l0ws lhe user f ie ld  
readings a t  O f  Or  
minutes for exposure measurements 

or dosimetry. With the use of the 
mapping wheel, straight line profiles or 
complete 2-D 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 to upload data easily to any PC 
compatible computer for 
data analysis and pre- 
sentation in a wide variety 
ofgraphicsformats. 
Whatever your 
application, Dexsil 
has the right device to 
provide the accurate 
information 
you need, 
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INSIDE... Utilities Win Three in a Row: 
Two Cancer Claims, Property Case EMF NEWS pp.2-10 

Power Line Talk: 
(Mis)interpreting Feychting–Ahlbom • 
Yale Physicists Just Say No • Australian 
Childhood Cancer Study Shelved • 
Loomis’s Breast Cancer Paper Out • 
Cunningham of NYPA Resigns • New 
Books • Press on Property Values 

EPA Establishes EMF Hotline 

Sweden Backs Away from Exposure Limits 

DOE Review: El Paso in November 

Blackman and Blanchard Offer New 
Parametric Resonance Model 

Swedish Trade Unions Demand Safeguards 

New EPRI Reports, Resource Papers 
and Brochures 

Florida Judge Refuses To Dismiss 
Leukemia Lawsuit 

The Pitfalls of Using Job Titles 
To Assess Exposures 

Three key power line electromagnetic field (EMF) lawsuits were de-
cided in favor of electrical utilities in recent weeks, dealing a blow to plain-
tiffs who claim that EMFs are harmful. 

“In my opinion, the plaintiffs’ bar should look long and hard before bring-
ing another one of these cases,” said Robert Pennington, an attorney for
Georgia Power Co. in the case brought by Nancy Jordan, who alleged that 
her non-Hodgkin’s lymphoma (NHL) was caused by power lines belong-
ing to Georgia Power and to a second defendant, Oglethorpe Power Co. On 
May 11, a jury in Douglasville, GA, rejected Jordan’s claim. Pennington did 
not predict that these cases will now vanish, however: “I’m sure there will 
be more cases.” Pennington is with the Atlanta firm of Troutman Sanders. 

Bruce DeBoskey, one of Jordan’s attorneys, also said there will be more 
cases, and he added that ultimately the plaintiffs will succeed. “It’s only a 
matter of time,” he told Microwave News. “I feel we really moved the ball 
forward dramatically with this case.” Calling the jury’s decision “disap-
pointing but not discouraging,” he said, “I think we can win these cases 
and will win these cases.” The jury would have decided in favor of the 
plaintiffs, he asserted, had the suit involved childhood leukemia. 

The Jordan trial marks the second time an EMF–cancer claim has failed.
A year ago, Ted and Michelle Zuidema’s allegations that EMFs from San 
Diego Gas & Electric Co. (SDG&E) power lines caused their daughter to 
develop a rare kidney cancer also were rejected by a jury (see MWN, M/J93). 

Shortly before the decision in Jordan v. Georgia Power, another cancer 

(continued on p.7)

HIGHLIGHTS pp.10-15 
HAARP Ionospheric ‘Heater’ 
Under Attack in Alaska 

Police Officers Seek Funding for Health 
Tests from Traffic Radar Companies 

VDT–Cancer Claim Dismissed 

Mobile Telephones Alter Sleep Patterns 

Comments on FCC’s Proposed Adoption of 
ANSI/IEEE C95.1 RF/MW Radiation Limits 

New Clues on Leukemia and Breast 
Cancer Risks Among Railway Workers 

A series of Scandinavian occupational studies indicates that railway work-
ers aboard electrified trains face an elevated risk of leukemia and breast 
cancer, while track or station workers do not appear to have an increased 
risk of cancer. 

In a new analysis of previously published data, Swedish researchers led 
by Dr. Birgitta Floderus found that engine drivers had a significant three-
fold increased risk of chronic lymphocytic leukemia (CLL) compared with 
other workers. These results, which appear in the March 1994 issue of Can-
cer Causes and Control, agree with those in Floderus’s well-publicized 
case–control study, announced in 1992 and published in 1993, which showed 
a similar risk of CLL for those in jobs with the highest EMF exposures
(see MWN, S/O92 and S/O93). While Floderus did not cite specific occu-
pations in her 1992-93 study, she noted that railway workers had extremely 
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EMF NEWS 
« Power Line Talk » 

One of the key features that distinguishes Maria Feychting 
and Dr. Anders Ahlbom’s study of childhood cancer and EMFs 

level ELF fields have been exaggerated beyond reason. I base 
this conclusion on considerations ranging from the underly-
ing physics to the inconsistent epidemiological data and lack 
of concrete biological results. It is appalling that close to a bil-
lion dollars has already been spent on this problem. I by no 
means conclude that no further research should be conducted 
on biological interactions with ELF fields; however, nothing 
in the available data suggests the need for any sort of crash 
program. There are far more urgent things to support in the 
present national concern over the economy, and unwarranted 
hysteria could end up trivializing concern over legitimate dan-
gers to health such as cigarette smoking and the AIDS epi-
demic.” These are the words of Dr. William Bennett Jr., a 
physicist at Yale University in New Haven, CT, in an article 
on “Cancer and Power Lines,” which was published in the 
April issue of Physics Today. At about the same time, Bennett’s 
colleague in the Yale physics department, Dr. Robert Adair, 
offered a similar view in a press release announcing the pub-
lication of his new paper in the April Proceedings of the Na-
tional Academy of Sciences (91, pp.2925-2929): “I think the 
fear of power lines springs from the human need to find an ex-
planation for everything bad that happens. Cancer and leuke-
mia happen for many reasons that we do not now understand. 
But power lines are not among the possible reasons.” Adair 
limits his new analysis to the action of ELF fields on biologi-
cal magnetite, while Bennett presents a more general argu-
ment against weak field interactions. Both are well-known 
critics of those who express concern over low-level EMF health 
threats. Bennett was a member of the CIRRPC White House 
panel, which dismissed EMF health risks (see MWN, N/D92) 
and is the author of a new book, Health and Low-Frequency 
Electromagnetic Fields, published by the Yale University Press. 
Adair has written and spoken widely to convince people not to 
be concerned about EMFs. 

from previous epidemiological efforts is that they estimated 
past magnetic field exposures from historical loads on power 
lines (see MWN, S/O92). Nevertheless, many observers main-
tain that there really was not much new about the Swedish 
team’s methodology. For instance, in his overview of the EMF 
problem at the April 6-7 meeting of the National Council on 
Radiation Protection and Measurements, Dr. Thomas Ten-
forde of the Battelle Pacific Northwest Labs in Richland, WA, 
characterized the Feychting–Ahlbom study as one that in-
vestigated risks as a function of distance from a power line— 
and noted that they had failed to find a link with recently mea-
sured fields. He did not mention their calculation of historical 
fields. In a letter that will appear in the July 1 American Jour-
nal of Epidemiology (AJE), Dr. Richard Stevens, also of the 
Battelle Labs, raises the issue directly, questioning whether 
the calculated field means anything more than simply the dis-
tance to a power line: “The calculated historical field is a 
function of distance to the line, load on the line at the time of 
diagnosis and configuration of the line. Do load and configu-
ration contribute much, or is the calculated field really just 
distance?” Feychting and Ahlbom respond that a further analy-
sis of their data shows that distance explains only 62% of the 
variation in calculated magnetic fields—approximately the 
level that Stevens said would persuade him that the Swedish 
results “add new support for an association between mag-
netic field exposure...and the risk of leukemia in children.” 
Stevens told Microwave News that he is now convinced that 
there is more to the Swedish study’s estimate of risk than just 
distance to the power line. Before the Feychting–Ahlbom study, 
wire codes or spot measurements, or a combination of the 
two, were used to estimate past magnetic field exposures. In 
several studies, including Dr. David Savitz’s 1988 study, child-
hood leukemia showed a stronger association with wire codes 
than with spot measurements. This has been widely used as 
an argument against any causal relationship between EMFs 
and leukemia. In another letter to AJE, which appeared in the 
April 15 issue, Savitz, of the University of North Carolina 
School of Public Health, Chapel Hill, takes on a number of 
“reviewers of [the EMF] literature [who] persist in erroneously 
attributing a different pattern of association [between wire 
codes and measured fields] to a failure of the gold standard 
(measured fields) to show stronger relations with childhood 
leukemia than a proxy (wire codes).” After all, gaussmeters 
only take a “relatively brief sample in time during the wrong 
historical period,” writes Savitz. Who are these reviewers? 
Savitz cites Dr. Richard Doll and others at the U.K. National 
Radiological Protection Board, Drs. James Jauchem and James 
Merritt of the U.S. Air Force, the late Dr. Sol Michaelson of 
the University of Rochester (NY), Dr. Leonard Sagan of EPRI 
and Harvard University’s Dr. Dimitrios Trichopoulos and his 
colleagues on the CIRRPC panel. 

«« »» 
“It is my opinion that the dangers to human health from low-

«« »» 
An Australian epidemiological study of EMFs and child-
hood cancer, sponsored by the Electricity Commission of New 
South Wales, has been shelved (see MWN, J/A91). The sci-
entific committee that was planning the study has been dis-
banded. Dr. Michael Repacholi of the Royal Adelaide Hos-
pital, who was coordinating the $1.2 million study at the Aus-
tralian Radiation Laboratory in Yallambie, explained that the 
study would not go forward because of “our inability from 
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present evidence to define our concept of ‘dose.’” Repacholi 
also pointed to methodological problems associated with mini-
mizing bias in the selection of controls, which would have 
forced the development of a surrogate similar to wire codes. 
“This was seen as unsatisfactory, since we could not improve 
on the Scandinavian studies,” he said. Others at the lab regret 
the decision not to move forward. They see the loss of an op-
portunity to test the wire code hypothesis in a country out-
side the U.S. Repacholi said that he too is “disappointed,” but 
that he understands “the sponsors’ reluctance to produce an-
other epi study that will be put in the pile and not contribute 
significantly to our knowledge.” Repacholi, who has been in 
Geneva, Switzerland, consulting with the World Health Organi-
zation on the development of a non-ionizing radiation pro-
gram, will be returning to the Royal Adelaide Hospital in July. 

«« »» 

The first study to link EMF exposures with breast cancer in 
women will appear in the June 15 issue of the Journal of the 
National Cancer Institute (see MWN, N/D93). Dr. Dana
Loomis, Dr. David Savitz and Cande Ananth’s paper, “Breast 
Cancer Mortality Among Female Electrical Workers in the
United States,” will also be featured in the news section of the 
journal. Meanwhile, Loomis said that he is still seeking funds 
to pay for EMF exposure assessments for a group of women 
who are the subjects in an ongoing study of breast cancer. 

 

 

«« »» 

James Cunningham, head of the public affairs department 
at the New York PowerAuthority (NYPA), resigned in April 
amid questions about his department’s expenses. A new chief 
executive, S. David Freeman, took over the NYPA earlier 
this year after newspaper reports about lavish executive perks 
and other management problems prompted NYPA’s chairman 
to resign. “The NYPA is in the midst of a reorganization,” Cun-
ningham told Microwave News. “I felt it was time for a change.” 
Cunningham denied a report in New York Newsday (April 
20) that his position was going to be downgraded or elimi-
nated. The newspaper criticized the department’s spending 
practices and reported that Cunningham’s staff had run up large 
bills for meals, travel and consultants. The paper also stated 
that Cunningham himself had “quietly repaid” several hun-
dred dollars in personal expenses. Cunningham defended his 
expenses, however, telling the newspaper that many of his trips 
were made to promote utility industry EMF research. Indeed, 
Cunningham lobbied hard for passage of the national EMF 
research program. As early as 1990, Cunningham, testifying 
before Congress, argued that utilities should commit money 
to a government research program to avoid a “perceived bias” 
in the utility industry’s own research (see MWN, M/A90 and 
J/A90). 

«« »» 

In the coming weeks, two new collections of papers by a veri-
table who’s who of the EMF research community will be pub-
lished. Biological Effects of Electric and Magnetic Fields is 
a two-volume set edited by Drs. David Carpenter, the dean 
of the School of Public Health at the State University of New 

Call 800-EMF 
The full number is (800) EMF-2383. That’s the new, 

toll-free hot line established in mid-May by EPA as part 
of its return to non-ionizing electromagnetic radiation 
(NIER) issues (see MWN, M/A94). Hot line operators pro-
vide “down the middle, straightforward information on 
what we do know and what we don’t know” about haz-
ards from ELF and RF radiation, according to Dennis 
O’Connor of EPA’s Office of Radiation and Indoor Air 
(ORIA) in Washington. The hot line was clearly needed, 
O’Connor explains, “to relieve our office and the regional 
offices of the incredible burden of answering EMF ques-
tions all the time.” 

O’Connor notes that the hot line already receives about 
ten calls per day: “And that’s without the number being 
advertised at all.” ORIA had previously estimated that 
EPA fields thousands of calls per year on NIER hazards 
(see MWN, J/A93), but O’Connor says that the actual 
volume has never been monitored carefully. The hot line, 
which is being operated by an outside contractor, is open 
from 9 am to 5 pm, eastern time. 

York, Albany, and Sinerik Ayrapetyan of the Armenian Acad-
emy of Sciences in Yerevan. The first volume addresses 
“Sources and Mechanisms,” and the second is on “Clinical 
Applications and Therapeutic Effects.” Published by Aca-
demic Press in San Diego, each volume runs more than 350 
pages and costs $99.00. To order, call (800) 321-5068, or fax 
(800) 336-7377. Dr. Allan Frey, a consultant based in Poto-
mac, MD, edited the second collection, On the Nature of Elec-
tromagnetic Field Interactions with Biological Systems, 
which will be published by CRC Press in Boca Raton, FL. 
The 184-page volume costs $89.95 ($108.00 outside the U.S.). 
To order, call (800) 272-7737, or fax (800) 374-3401. And 
later this year or in early 1995, CRC Press will release the 
second edition of the CRC Handbook of Biological Effects 
of Electromagnetic Fields, edited by Dr. Charles Polk of the 
University of Rhode Island, Kingston, and Dr. Elliot Postow 
of the NIH in Bethesda, MD. 

«« »» 
The effect of power lines on property values is clearly a hot 
topic of late—probably due to the McCartin trial (see p.8). 
An April 30 Washington Post item focused on one new home 
purchase that fell apart when the buyer found that large Vir-
ginia Power Co. transmission lines ran within 300 feet of the 
property. And a story in some editions of the April 26 Los An-
geles Times quoted real estate agents, appraisers and utility 
officials: “Right now, we don’t have hard market data show-
ing that buyers pay less for property near a power line,” Mike 
Poizner of the Los Angeles Department of Water and Power 
told the paper. Utility publications have also tackled the topic. 
The May/June issue of the Edison Electric Institute’s (EEI) 
Electric Perspectives ran a long piece with a detailed discus-
sion of two reports, which were commissioned by EEI and 
published in 1992, on how power lines affect public attitudes. 
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EMF NEWS 

Swedish EMF Limits Unlikely; Analysis of Options Continues 
Sweden is now unlikely to set exposure limits for power 

frequency magnetic fields, government officials report. Taken 
together with a new government booklet that downplays pos-
sible EMF health risks, this development marks a retreat from 
the position Sweden took in 1992, after the completion of two 
major epidemiological studies of EMFs and cancer. 

The National Electrical Safety Board (NESB), which is re-
sponsible for developing EMF rules, continues to work on an 
analysis of the costs associated with various regulatory op-
tions, according to Jaak Noü, the board’s technical director. 
This effort has suffered substantial delays, and no final deci-
sions will be made until it is completed. Specific, firm guide-
lines rather than numerical limits are the “probable result,” 
Noü told Microwave News. 

The NESB has warned previously that new day-care cen-
ters, schools and playgrounds should not be built where mag-
netic fields exceed 2-3 mG. The agency stands behind these 
guidelines and could go still further—perhaps by proposing 
regulations for children’s facilities, according to Noü. 

Research results in the coming years could affect govern-
ment policy, Noü said. If future findings show a link between 
EMFs and breast cancer, for example, “Then we will have to 
consider limits again.” For now, however, while “a lot of stud-
ies point to a relationship between magnetic fields and can-
cer,” substantial uncertainty remains. 

The informational booklet, released in May by the NESB 
and three other agencies, states that uncertainties in current 
scientific knowledge leave “no basis for establishing limits.” 
It was primarily written by the NESB, Noü said, with assis-
tance from the National Board of Health and Welfare, the Na-
tional Board of Housing, Building and Planning and the Swed-
ish Radiation Protection Institute. “It represents the positions 
of all four agencies together,” Noü said. 

Dr. Lars-Erik Paulsson of the Radiation Protection Insti-
tute in Stockholm concurred that the booklet reflects a “con-
sensus” of the four agencies. He added, however, that the only 
formal government policy is a January 1993 statement from 
the institute. When the costs are “reasonable,” according to 
this document, steps should be taken to reduce magnetic field 
exposure (see MWN, M/J93). “My personal view is that an 
exposure limit is hard to implement as long as we don’t know 
what physical quantity we should limit,” Paulsson said. 

Vattenfall, the state power company, took a cue from the 

new EMF booklet and predicted in a May 19 press release that 
“no limit values are likely to emerge in the foreseeable future 
in Sweden.” In a telephone interview, Vattenfall’s Rolf Lind-
gren added that the NESB faces pressure from other agencies 
to avoid limits. 

In September 1992, prompted by the results of the resi-
dential EMF exposure study by Maria Feychting and Dr. An-
ders Ahlbom and of the occupational study by Dr. Birgitta Flo-
derus and coworkers, the Swedish government announced that 
it would begin drafting regulations for new construction near 
power lines and for all new electrical facilities (see MWN, S/ 
O92). At the time, Noü said that the regulations would take 
six months to complete. 

After more than a year had passed, the NESB released an 
interim report and said that its analysis of the costs associ-
ated with 2, 5 and 10 mG limits, along with any proposed 
rules, would not be ready until this spring (see MWN, J/F94). 
The NESB’s Henric Nilsson now expects the final report and 
proposals will not be completed until the end of 1994, at the 
earliest. Problems with a computer analysis designed to ex-
amine the locations of existing electrical facilities are a pri-
mary cause of the delays, he said. 

In 1992, the National Board for Industrial and Technical 
Development’s electrical safety department—the predeces-
sor to the NESB—announced that it would “act on the as-
sumption of a link between EMFs and cancer, particularly 
childhood cancer.” “That has changed a bit,” Nilsson conceded. 
“The other agencies don’t want to go that far yet,” he explained. 

The 16-page booklet, which was written as a series of ques-
tions and answers, stresses the uncertainties around possible 
EMF health effects. It notes, for example, that: “The major-
ity of investigations have not shown any increased risk for 
adults. But this needs more study before one knows for sure.” 

The booklet makes no mention of specific EMF levels that 
might be considered unsafe, avoiding language that is worded 
as strongly as the NESB’s earlier recommendations. It cau-
tions that new homes, schools and day-care centers should 
not be sited close to existing electrical equipment “that gives 
rise to significant magnetic fields.” But it qualifies this ad-
vice by adding, “if alternative locations are available.” 

The thrust of the comments on childhood cancer is that 
only a small number of children are potentially affected: 

The normal annual risk for childhood leukemia is four cases 
per 100,000—or about 70 cases in Sweden every year. Seven 
of ten children survive. Certain study results suggest that 
the risk is almost doubled for children who live near power 
lines....This would therefore mean that two children in Swe-
den get leukemia every year due to magnetic fields from 
power lines. 

In an interview with Microwave News following the re-
lease of his and Feychting’s study in 1992, Ahlbom made a 
similar point, estimating that two leukemia cases occur each 
year among children living near power lines in Sweden and 
that one of those could be attributed to EMF exposure, based 
on his findings (see MWN, N/D92). 

DOE–EPRI Meeting in El Paso, TX 
The annual review of EMF bioeffects research, spon-

sored by the DOE and EPRI, is set for November 6-10 in 
El Paso, TX. The meeting, which is open to the public, 
will be held at the Camino Real Paso del Norte Hotel; 
call (800) 769-4300 or (915) 534-3099 for reservations. 

For those wishing to present papers, abstracts are due 
September 10; a call for abstracts will be available in June. 
For more information, contact: W/LAssociates, 120 West 
Church St., Suite 4, Frederick, MD 21701, (301) 663-1915. 
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The booklet concludes that, since “the cost of eliminating 
these possible [childhood leukemia] cases is very large,” 
money would be better spent elsewhere—on reducing the can-
cer risk from radon, for example, or on cutting the number of 
traffic accidents. Magnetfält och Eventuella Halsorisker 
Utifrån Vad Vi Vet i Maj 1994 (Magnetic Fields and Possible 
Health Risks Based on What We Know as of May 1994) is 
available from: NESB, PO Box 1371, S-11193 Stockholm, 
Sweden, (46+8) 453-9700. There is no charge for single cop-
ies. An English translation of the text is also available. 

Blackman–Blanchard Offer Ion 
Parametric Resonance Model 

First there was Liboff–McLeod ion cyclotron resonance, 
then Lednev’s parametric resonance, and now Dr. Carl Black-
man and Janie Blanchard are proposing an ion parametric res-
onance model to explain how EMFs cause biological effects. 

Blanchard and Blackman’s model seeks to show how cer-
tain specific combinations of static and time-varying mag-
netic fields can affect biologically important ions. And, although 
they cannot readily explain how such changes are translated 
into observable responses, they have experimental data from 
Blackman’s lab at the Environmental Protection Agency’s 
Health Effects Research Lab in Research Triangle Park, NC, 
which show that the mix of AC and DC magnetic fields dic-
tated by the model distinctly affects neurite outgrowth from 
PC-12 cells, a well-established line of nervous system cells. 

“Our model predicts a unique, nonlinear response,” Blan-
chard told Microwave News from her office at Bechtel Corp. 
in San Francisco, “and we are excited about the remarkable 
consistency we found when we tested it in Carl’s lab.” 

In two companion papers which will take up more than 
40 pages of the next issue of Bioelectromagnetics (15, pp.217-
238 and pp.239-260, 1994), Blanchard and Blackman spell 
out, complete with thorough mathematical details, the theo-
retical underpinnings of their model and then show how it 
was successfully applied to the PC-12 cells. In one particular 
case, the model explains 94% of the variation in response of 
the cells to a 45 Hz signal over a range of different strengths 
of static and time-varying fields. 

A number of close observers are impressed. “It is a sheer 
tour de force to have successfully fitted this complicated set 
of data,” Dr. Abe Liboff of Oakland University in Rochester, 
MI, said in an interview. And Dr. Charles Polk of the Univer-
sity of Rhode Island, Kingston, commented that it is “impor-
tant and interesting work.” Over the last ten years, Liboff and 
Blackman have championed the idea that the Earth’s mag-
netic field is a key variable for understanding EMF bioeffects 
(see MWN, S84, N84, J/F87 and M/A92). 

In a third, forthcoming paper, Blanchard and Blackman 
speculate more freely on how magnetic fields can cause subtle 
shifts in the conformation of proteins and enzymes. “It is pos-
sible that a critical ion may be bound in a protein cavity that 
shields it from collisions with other...molecules and precludes 
the hydration of that ion.” After all, they write, “Changes in 
protein function or enzyme activity [are] presumably a func-

Swedish Trade Union Group 
Demands EMF Safeguards 

A special working group on “Electric and Magnetic Fields” 
of the Swedish Trade Union Confederation—representing blue-
collar workers—issued the following list of demands as part 
of an informational booklet, Cancer and Magnetic Fields at 
the Workplace. Citing epidemiological studies that show links 
between EMFs and cancer, the union writes that, “The fact that 
it is not yet regarded as proved that a link exists must not pre-
vent the trade unions from trying to protect our members’ 
health.” The booklet is available from the confederation, Barn-
husgatan 18, S-10553 Stockholm, Sweden. 

• That the principle of caution be applied as regards exposure 
to magnetic fields; 
• That all unnecessary exposure be avoided; 
• That new places of work be designed and equipped in such a 
way that the exposure to magnetic fields is minimized; 
• That the manufacturers of electrical equipment aim to mini-
mize the magnetic fields; 
• That manufacturers give details of the levels of magnetic fields 
in connection with the sale of such equipment; 
• That no employee be exposed to an average exposure ex-
ceeding 2 mG per working day; 
• That temporary high exposures be minimized as far as possible; 
• That the employer maps out the existing levels of magnetic 
fields and, when necessary, draws up plans of action in accor-
dance with the internal control regulations; 
• That the staff in question be informed and trained; 
• That practical measures to reduce exposure be taken without 
further delay, such as indication of areas with high exposure, 
reduction of magnetic fields, transfer of work sites and changed 
work organization; 
• That the distribution of responsibilities between the different 
authorities be clarified; 
• That Swedish laws and ordinances reflect a viewpoint cor-
responding to the principle of caution mentioned above; 
• That stray currents be eliminated by the introduction of five 
wire systems; 
• That the National Board of Occupational Safety and Health, 
pending the draft for a hygienic limit, issues a regulation in 
accordance with the views above; 
• That the research on electric and magnetic fields be contin-
ued and intensified. 

tion of various minor structural or conformational states as-
sumed by the protein, represented by changes in energy lev-
els of the reaction sites.” Their paper, “A Model of Magnetic 
Field Effects with Confirming Data from a Cell Culture Prepa-
ration,” is a chapter in On the Nature of Electromagnetic Field 
Interactions with Biological Systems, soon to be published 
by CRC Press (see p.3). 

“Overall, this is another indication that the Earth’s static 
magnetic field may play a role,” Polk said. But he added that, 
“I am surprised that they got such good agreement.” Polk 
also said that he would like to see if the model is as success-
ful when applied to a different experimental system. 

“This is the first time that there is a detailed theory and an 
extensive test of that theory,” Blackman said. “It is essential 
that it be independently replicated.” 
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EMF NEWS 

New from the Electric Power Research Institute (EPRI) 
Reports 

B. Clairmont, Handbook of Shielding Principles for Power Sys-
tem Magnetic Fields, Vol.1: Introduction and Application, and 
Vol.2: Methods and Measurements (TR-103630-V1–2), April 1994, 
312 pp. and 516 pp., respectively. Price: $200.00 each. A compila-
tion of available data on low-frequency magnetic field shielding. 
Volume one includes a basic introduction to the principles of active 
and passive shielding. Volume two introduces more complex numeri-
cal techniques to determine the efficacy of high-conductivity or high-
permeability shielding materials. The roles of harmonics and tran-
sients are also discussed. Volume one includes a detailed glossary 
as well as contacts for shielding materials and services. 

R. Goodman and A. Henderson, The Effects of Electric and Mag-
netic Fields on Transcription in Cultured Human Cells (TR-
102860), December 1993, 76 pp. Price: $200.00. A summary of 
Drs. Reba Goodman and Ann Henderson’s experimental studies, 
showing that human cell lines exposed to EMFs respond by increas-
ing the messenger RNA transcripts of certain genes, including the 
c-myc oncogene. Goodman, who is at Columbia University, and Hen-
derson, who is at Hunter College, both in New York City, observed 
the greatest increase using a 45 Hz sine wave with a magnetic field 
of 57 mG (rms) and an electric field of 10 µV/m. The response be-
came apparent in less than ten minutes. They were not able to deter-
mine whether it was the electric field, the magnetic field or some 
combination that was responsible. The report includes extensive 
experimental details of their setup. (See also, MWN, S/O85, N/D86 
and M/A87.) (Goodman and Henderson recently identified a spe-
cific region of the c-myc promoter that responds to EMFs; see MWN, 
M/A94.) 

R. Kavet, Proceedings: EPRI Cancer Workshop II on Laboratory 
Research (TR-101749), September 1993, 84 pp. Price: $200.00. A 
review of research sponsored by EPRI between July 1988 and Sep-
tember 1991, when the workshop was held in Washington. Topics 
include the mouse skin tumor model, C3H/10T 1/2 cells, the nude 
mouse model, pineal research and recommendations for new re-
search projects. Kavet is an EPRI project manager. 

J. Kirschvink et al., Magnetite-Based Magnetoreceptors in Ani-
mals: Structural, Behavioral, and Biophysical Studies (TR-
102008), September 1993, 58 pp. Price: $200.00. Dr. Joseph Kirsch-
vink of the California Institute of Technology in Pasadena and co-
workers were unable to pinpoint the location of magnetite in salmon 
and honeybees, but succeeded in training bees to respond to a 22 G 
magnetic field at frequencies from 1 to 60 Hz. Kirschvink previously 
identified magnetite in human brain tissue (see MWN, M/J92). Based 
on biophysical modeling of how magnetite might interact with mag-
netic fields at the cellular level, this research team concludes that 
the magnetic fields “produced by electrical appliances are well with-
in the range for potential effects,” but, due to the small amount of 
magnetite in human tissue, ELF EMFs below 50 mG are unlikely to 
have effects. 

J. McCann, F. Dietrich and A. Martin, A Critical Review of the 
Genotoxic Potential of Electric and Magnetic Fields (TR-102115), 
December 1993, 76 pp. Price: $200.00. Although the authors con-
clude that “the overwhelming preponderance of evidence” does not 
suggest that static or ELF EMFs damage DNA, they consider a num-
ber of exceptions among their review of 55 published studies. Based 

on these exceptions, they single out two categories of exposure that 
merit further investigation: simultaneous exposure to EMFs and 
chemical mutagens or ionizing radiation; and very high electric fields 
associated with “spark discharge, transient electrical shocks and 
corona.” In an appendix, the authors include a less exhaustive sur-
vey of 37 studies on the genotoxicity of RF/MW radiation exposure. 
Of the 15 studies that reported positive results, the authors discount 
the results of 12 because of possible thermal effects. (This same team 
published a review article with the same title in Mutation Research, 
297, pp.61-95, 1993.) 

R. Patterson and F. Dietrich, Small Animal Electric and Magnetic 
Field Exposure Systems (TR-103194), October 1993, 120 pp. Price: 
$200.00. A technical report describing 60 Hz experimental expo-
sure systems. 

D. Robertson and F. Dietrich, Pilot Study of Magnetic Fields in 
Electric Vehicles (TR-103275), January 1994, 149 pp. Price: 
$200.00. EMF measurements on two vehicles—the Conceptor Elec-
tric G-Van and the Chrysler/EPRI Phase II TEVan—using proto-
cols similar to those used for electric mass transit systems (see MWN, 
J/A93). The maximum 5 Hz-3 kHz magnetic fields ranged from 1.8 
to 50.8 mG inside the vehicles. The means at various interior loca-
tions ranged from 1.4 to 9.9 mG. The researchers, both with Elec-
tric Research and Management Inc., write that the “combination of 
variable DC and AC current within the wiring and load devices on 
board the [vehicles] created a very complex magnetic environment.” 

Resource Papers 

Electric and Magnetic Field Fundamentals (BR-103745), March 
1994, 28 pp. Price: $5.00. A primer that covers the physics of elec-
tricity and magnetism as well as basic considerations in designing 
studies on EMF health effects. 

Meta-Analysis: Introduction to Its Use in Epidemiology (BR-
103744), March 1994, 24 pp. Price: $5.00. Concentrates on how to 
pool the results of several epidemiological studies to increase over-
all statistical power. Outlines the process of designing and carrying 
out a meta-analysis and reviews possible drawbacks. 

Occupational EMF Exposure Assessment (BR-103743), February 
1994, 24 pp. Price: $5.00. A survey of the methods used to estimate 
on-the-job exposures, from job titles to personal dosimetry. Touches 
on the thorny issue of what characteristic of EMF exposures should 
be measured—transients, intermittency, geomagnetic resonances, 
time spent above a certain threshold or “something else entirely.” 

Brochures 

EMF Laboratory Studies (BR-103714), May 1994. Price: Free for 
first copy, $3.00 for additional copies. A brochure describing a se-
lection of EPRI-sponsored research projects on the role of EMFs as 
cancer promoters and on basic cellular processes. 

EMF Research (BR-102833), 1993. Price: Free for first copy, $2.00 
for additional copies. Companion brochure to EMF Laboratory Stud-
ies. EMF Research describes EPRI’s ongoing projects and the ra-
tionales behind them. 

EPRI publications are free to members. Call the EPRI Distribution 
Center at (510) 944-0510 for information on special rates and quan-
tity discounts. 
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Utilities Win Three in a Row (continued from p.1) 

claim—this one in the Washington State workers’ compen-
sation system—was defeated when an administrative law 
judge found that the evidence was insufficient to support the 
charge that on-the-job EMF exposure was a cause of the leu-
kemia that killed Seattle utility worker Robert Pilisuk. 

And, in May, a property value case in San Clemente, CA, 
again involving SDG&E, was dismissed following a month-
long jury trial. 

“This is a trend,” said SDG&E legal counsel Greg Barnes. 
EMF cases “simply don’t make sense” to jurors, he added. 
The contention that EMFs cause health problems “is a losing 
proposition,” he told Microwave News. 

But Michael Withey, who represents the San Clemente prop-
erty owners and Pilisuk’s widow—and represented the Zuide-
mas—said that any rumors of the demise of this litigation “have 
been greatly exaggerated.” He said he will appeal both cases. 

Jury Rejects Evidence for Lymphoma Link 

Pointing out that the claim of an EMF–cancer link has 
now been rejected in “a string of cases,” Oglethorpe Power’s 
attorney, James Orr, argued that the jury’s decision in Jordan 
“is consistent with the opinion of the overwhelming majority 
of the scientific community.” 

Orr, who is with the firm of Sutherland, Asbill & Brennan 
in Atlanta, also pointed out that this case was decided on the 
issue of causation—whether EMFs actually caused Nancy 
Jordan’s lymphoma. In Zuidema v. SDG&E, the jury was in-
structed to consider first whether SDG&E had a duty—as of 
1987, when the Zuidemas’child was exposed to EMFs in utero 
—to warn customers about possible health risks. Only if the 
jurors had found for the plaintiffs on that issue would they 
have considered the specific cause of the girl’s cancer. The 
process was reversed in Jordan, with the jury being instructed 
to consider the cause of Jordan’s cancer and to rule on whether 
the utility was negligent only if they found for the plaintiffs 
on the first question. 

To decide in favor of Jordan, the jurors had to find that a 
preponderance of the evidence supported the existence of a 
causal link between EMFs and her cancer, according to 
DeBoskey. “I think they basically felt that the adult lymphoma 
evidence was not as compelling as the childhood leukemia 
evidence,” he admitted. DeBoskey, of the Denver firm of Sil-
ver & DeBoskey, interviewed half of the jurors following the 
trial. He said the forewoman told him that if the trial had 
concerned childhood leukemia the jury would have had a plain-
tiff’s verdict in 15 minutes. DeBoskey said he likely will ap-
peal. Jordan was also represented by Robert Shields of Doffer-
myre, Shields, Canfield & Knowles in Atlanta. 

Jurors’ comments reported in newspapers immediately af-
ter the trial support DeBoskey’s account. The forewoman, Sara 
McKoy, told the Associated Press that scientific studies “show 
there is something there, but we weren’t convinced it caused 
this case.” Another juror said that the utilities “may have won 
this battle, but the war is not over. None of us like the deci-
sion. But the law was the law, and our hands were tied. I fully 
believe that EMFs cause cancer.” 

Asked about these comments, Orr noted that the jury’s 

decision was unanimous, adding, “We think it was a strong 
verdict.” Pennington argued that, “The plaintiffs failed to 
present any credible scientific evidence that there was a causal 
link between EMFs and Nancy Jordan’s cancer.” He said that 
he had not talked to any jurors but that the decision “was not 
close at all.” 

Jordan learned she had NHL in 1989, and her doctors have 
said the cancer is progressing. The home she lived in with her 
family from 1983 until after she was diagnosed with cancer 
is less than 50 feet from power transmission and distribution 
lines operated by the two utility defendants (see MWN, S/O 
93). Magnetic fields in the house range from 4 to 30 mG, 
according to DeBoskey. 

The witnesses called during the trial included a number 
of experts who had testified before—some quite frequently— 
and a few who had never appeared. The defendants retained 
Dr. Saul Rosenberg of Stanford University Medical Center in 
Palo Alto, CA, a leading expert on NHL. He was a key de-
fense witness in the police radar–cancer claim brought by 
Officer Eric Bendure, which was rejected by a jury in early 
1993 (see MWN, J/F93). They also called: Dr. Philip Cole of 
the University of Alabama, Birmingham, an epidemiologist 
who has done extensive work for utility clients; Dr. Richard 
Bland, a local radiation oncologist who had done no work on 
EMF issues until he was hired by the defendants to review 
the literature; and Fred Dietrich, an engineer with Electric 
Research and Management Inc. in Pittsburgh, who provided 
estimates of Jordan’s power line EMF exposure. 

Dr. David Carpenter of the School of Public Health at the 

Florida Judge Refuses To 
Dismiss Leukemia Lawsuit 

A judge in Miami has denied a motion by Florida Power & 
Light Co. (FP&L) to dismiss the lawsuit brought by Leonard 
Glazer of Coral Gables, who alleges that EMFs from the utility’s 
power lines caused him and his late wife to develop leukemia. 

In her May 19 decision, Circuit Court Judge Maria Korvick 
rejected FP&L’s argument that the court lacked jurisdiction be-
cause the state’s Department of Environmental Protection 
(DEP) is responsible for regulating EMF exposure. But she 
did direct the plaintiffs and defendants jointly to request that 
the DEP prepare “an opinion and/or an update on the issues 
raised in the complaint.” This will be used as additional evi-
dence, said Howard Talenfeld, a Ft. Lauderdale lawyer, who is 
Glazer’s cocounsel. “It will be like having another witness in 
the case,” he told Microwave News. In 1989, Florida set the first 
power line magnetic field limits in the U.S. (see MWN, M/A89). 

Stacey Shaw, a spokeswoman for FP&L, which is based in 
Palm Beach, said that the utility has asked the judge to recon-
sider issues other than jurisdiction that were raised in its mo-
tion for dismissal, including arguments that the plaintiffs’ 
claims are barred by the statute of limitations. “We felt that the 
court primarily addressed the jurisdictional issue,” Shaw said. 

FP&L is represented by Alvin Davis of the Miami firm of 
Steel, Hector & Davis and by Carlos Alvarez of Hopping, Boyd, 
Green & Sams in Tallahassee. In addition to Talenfeld, Glazer 
is represented by Lawrence Marrafino of Boca Raton. The case 
was filed in January (see MWN, J/F94). 
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Utilities Win Three in a Row 

State University of New York, Albany, testified for the plain-
tiffs. This is the first time Carpenter, who led the New York 
State Power Lines Project, has been used as an expert in a trial. 
Dr. David Ozonoff of Boston University also appeared, and 
testimony from the late Dr. Peter Wright of the Poly Clinic in 
Seattle was presented on videotape. Both Ozonoff and Wright 
testified for the plaintiffs in Zuidema. 

Causal Link Not ‘Probable’ in Widow’s Claim 

A judge in Washington State found no “probable” link 
between on-the-job exposure to EMFs and Robert Pilisuk’s 
leukemia. Judge Linda Williams of the Board of Industrial 
Insurance Appeals affirmed an earlier decision denying Mimi 
Handlin Pilisuk her husband’s pension. In her 40-page deci-
sion, entered April 14, the judge acknowledged a “possibility” 
of a connection, however, and wrote that the theory of an 
EMF–leukemia link is “plausible.” 

“The surviving spouse must show that the claimant’s em-
ployment probably, as opposed to possibly, caused his leuke-
mia,” Williams wrote. “While the theory that EMF promotes 
or copromotes leukemia is plausible, it is not probable.” (She 
also noted that even if one accepts that EMF exposure pro-
moted Pilisuk’s cancer, it still would not be considered “a prox-
imate cause” of his disease and would not be compensable; 
for an excerpt of her decision, see p.16.) 

Pilisuk died five years ago of complications from acute lym-
phocytic leukemia. He was 44 years old and had worked for 
Seattle City Light for seven years (see MWN, M/A91, M/J92 
and J/F94). His average daily exposure to 60 Hz magnetic 
fields at work was 12.6 mG, but occasionally he was exposed 
to fields as high as 150 mG, according to Williams’s decision. 

“Judge Williams drew a very, very important distinction be-
tween ‘possible’ and ‘probable.’ That’s what these cases are all 
about,” said Mark Warnquist of LeBoeuf, Lamb, Greene & Mac-
Rae in Denver, who, with city attorneys, represented the util-
ity. “This case is one of the first that squarely addresses the 
distinction, but it’s not inconsistent with many previous cases.” 

As an apprentice and as an electrician-constructor, Pilisuk’s 
exposure to high levels of EMFs was in fact a condition of 
his employment, Williams wrote. However, although epide-
miological studies show an association between electrical oc-
cupations and leukemia, there are several reasons why this 
association alone does not prove that Pilisuk’s leukemia “was 
proximately and naturally caused by his exposure”—a legal 
burden for a decision in the plaintiff’s favor. The association 
is “extremely weak,” she noted, adding that laboratory stud-
ies have not scientifically proved that it is indeed a result of 
EMF exposure, and that EMFs are not involved in the initia-
tion of leukemia. 

“The preponderance of the evidence suggests that EMF is 
neither an initiator nor a promoter of leukemia....Although 
there were many studies which showed that EMF caused can-
cerous cell proliferation, none of these studies involved leu-
kemia cells,” she stated. Therefore, “Applying these results 
to reach a conclusion that Mr. Pilisuk’s [leukemia] was caused 
by EMF exposure is too speculative.” 

Withey told Microwave News that he will continue to pur-

sue Pilisuk’s claim. He has asked the three-person Board of 
Industrial Insurance Appeals to review the decision, though 
this board is unlikely to reject Williams’s proposed order. If 
the board upholds the decision, Withey said, he will seek a 
trial in state Superior Court: “I’m confident that we will be 
successful before a jury.” Pilisuk is represented by Withey 
and Sydney Royer, both of Schroeter, Goldmark & Bender in 
Seattle. Dr. Richard Piccioni, another Seattle lawyer who has 
worked on Pilisuk’s case, said that the new Canadian–French 
epidemiological study led by Dr. Gilles Thériault “would no 
doubt have strengthened the case” (see MWN, M/A94). 

Pilisuk’s claim was initially rejected by the Department 
of Labor and Industry in March 1992 (see MWN, M/J92 and 
J/F94). 

Property Owners’ Claim Against SDG&E Rejected 

On May 16, a Superior Court judge in Fullerton, CA, dis-
missed a case involving three couples who alleged that the 
value of their homes in San Clemente fell sharply due to EMFs 
from a power line built and operated by SDG&E. Judge James 
Ross based his opinion on the findings of an advisory jury, 
which rejected the homeowners’ contention that their prop-
erty had been “taken or damaged” without just compensation. 

Plaintiffs’ lawyers have tried to “promote the notion that 
power lines are unhealthy,” SDG&E’s Greg Barnes said, “and 
then turn around and collect money based on the fear they 
have created.” This idea “is lunatic,” he argued. 

Withey, who represents Mark and Cheryl McCartin and 
two other couples with homes near the line, called the trial 
“frustrating,” but he also maintained that the case is far from 
over. “There are solid grounds for an appeal, and we will ap-
peal,” he said. This case and other similar actions have al-
ready had an impact on how utilities site new power lines, he 
added: “I don’t think any utility would do today what SDG&E 
did to the McCartins and their neighbors in 1990.” 

The McCartins’ claim concerned a 1990 upgrade of power 
lines in an existing right-of-way near dozens of luxury homes. 
SDG&E added a new 12 kV circuit to two existing 12 kV lines. 
According to the plaintiffs’ court papers, the utility’s own 
calculations showed that magnetic field levels near the line 
“had significantly increased” as a result of the changes. Ini-
tially 24 plaintiffs were part of the lawsuit, but most dropped 
out prior to the trial after finding out that their properties were 
not directly affected by EMFs from the power line upgrade. 

Magnetic fields exceed 4 mG in significant portions of 
the remaining plaintiffs’ homes, according to court papers, ef-
fectively ruining the value of the properties as sites for single-
family residences. Withey told Microwave News that the need 
for a setback near power lines is well established, noting as 
an example an ordinance adopted in Irvine, CA, which limits 
new residential construction near a Southern California Edison 
power line. He also argued that real estate developers have 
avoided property where fields exceed 1-2 mG. 

The plaintiffs wanted SDG&E to move the line or buy 
their homes, said Barnes, adding that this all-or-nothing ap-
proach was clearly “overreaching.” He said the utility had tried 
to settle the suit before going to trial by offering to rephase 
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the lines. Since the plaintiffs rejected this and lost the case, 
they can now be held responsible for the legal expenses the 
utility incurred after making the offer. “This could easily reach 
six figures,” he said. 

The plaintiffs maintained that, regardless of whether EMFs 
are a proven health risk, current controversy lowers property 

The Pitfalls of Using Job Titles 
To Assess EMF Exposures 

The reanalysis of Siv Törnqvist’s data (see p.1) illus-
trates how the use of job titles to assess EMF exposures 
can lead to misclassifications that could mask a cancer risk. 

In 1992, when Dr. Birgitta Floderus completed her ma-
jor case–control epidemiological study of EMF-exposed 
workers (see MWN, S/O92), she noted that her results 
did not agree with those of Törnqvist’s 1991 cohort study. 
Unlike Törnqvist, Floderus found indications of a larger-
than-expected number of railway workers with cancer. 

Working together, Floderus and Törnqvist learned that 
work practices had changed over the 1960-1980 study pe-
riod, resulting in only one railway engine driver per train, 
instead of two. With the elimination of double-manning, 
many workers were transferred “from highly exposed to 
less exposed jobs and to early retirement,” while keep-
ing the same job titles they had prior to the changes. The 
researchers concluded that, “[T]his structural change of 
the industry...could dilute a potential effect.” 

Floderus and Törnqvist found support for their hypoth-
esis when, on dividing the study period into two parts— 
1961-69 and 1970-79—they observed higher CLL risks 
among engine drivers in the first, but not the second, 
decade. 

They cautioned, however, that an alternative explana-
tion is possible. EMFs may do their damage “within a 
comparatively short time and...people exposed for sev-
eral decades may be more or less resistant.” In addition, 
if, as Floderus and others have reported, younger work-
ers are more susceptible, they may become less and less 
represented in the cohort as they age over time. 

Nonetheless, in an interview with Microwave News, 
Floderus said she believes that, “The inconsistencies 
among studies are, to a large extent, explained by the 
enormous difficulties in making accurate exposure as-
sessments.” 

Floderus’s team presents “pretty good circumstantial 
evidence that exposures changed over time,” Dr. David 
Savitz of the University of North Carolina School of Pub-
lic Health, Chapel Hill, told Microwave News. The results 
are a “reminder of how fallible inferences [based] on job 
titles can be.” 

Dr. Anders Ahlbom of the Karolinska Institute in Stock-
holm, who was a coauthor on the 1991 Törnqvist paper, 
called the new analysis “very interesting,” adding that 
the results now support “the hypothesis of an association 
between magnetic fields and cancer.” 

values, but this reasoning was rejected by the judge. He found 
that the plaintiffs had to present evidence to the jury showing 
that EMFs are indeed a health hazard. His ruling runs con-
trary to a recent decision by New York State’s highest court, 
which found that public perceptions of EMF risks could form 
the basis for property value claims (see MWN, N/D93), and 
this will be a primary issue for the appeal, according to Withey. 
Restrictions the judge placed on the testimony of expert wit-
nesses, limiting their comments to their own work and per-
sonal conclusions, will also be challenged, he said. 

Railway Worker Cancer Risks (continued from p.1) 

high exposures, and that these workers, although very few in 
number, seemed to be overly represented among the cases. 

In addition, the new analysis by Floderus and her fellow 
researchers at the National Institute of Occupational Health 
(NIOH) in Solna found an eightfold increase in male breast 
cancer among engine drivers and a fivefold increase for driv-
ers and conductors combined. The number of cases was small, 
however, with only two cases among the drivers and one 
among the conductors. They also observed three times more 
pituitary gland tumors than expected among drivers and con-
ductors combined. The researchers noted that, taken together, 
these results lend support to “the hypothesis of EMF acting 
on hormonal-dependent organs.” 

In a December 1990 letter to the Lancet, Dr. Tore Tynes re-
ported a higher-than-expected incidence of male breast can-
cer among railway engine and tram drivers (see MWN, J/F 
91). The nearly fourfold excess was also based on a small num-
ber of cases. The Floderus study is the fifth to show an asso-
ciation between occupational EMF exposure and male breast 
cancer (see also, MWN, N/D89, J/A90, M/A91 and J/A92). 

But in a new study published in the April 1, 1994, Ameri-
can Journal of Epidemiology, Tynes, who is with the Cancer 
Registry of Norway in Oslo, and his coworkers found no as-
sociation between leukemia or brain tumors and railway em-
ployees who worked in stations or maintained tracks or elec-
trical lines—that is, those who did not work on board trains. 
Tynes did not include engine drivers in the study. 

The variation in risks between the two types of railway 
workers may be explained by differences in EMF exposures 
in their work environments. According to Fred Dietrich, those 
on trains are exposed to magnetic fields all the time. In con-
trast, track workers are only exposed to magnetic fields when 
a train is running nearby, though they are exposed continu-
ously to electric fields. Dietrich, who is with Electric Research 
and Management Inc. in Pittsburgh, told Microwave News 
that, “The track workers are exposed to the same peak fields 
as the engine drivers, but because they are exposed to the 
magnetic fields for shorter periods, their time-averaged ex-
posures are lower.” Dietrich cautioned that he has surveyed 
the EMFs associated with electrified rail systems in a num-
ber of European countries, as well as in the U.S., but not those 
in Scandinavia (see MWN, J/A93). 

Tynes told Microwave News that the distinction between 
railway employees aboard trains and those on the ground is 
more complicated because the former may be shift workers. 
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Railway Worker Cancer Risks 

In addition, he noted that in populated areas where many trains 
are running, track workers may also be continuously exposed 
to magnetic fields. 

The new NIOH paper is a reanalysis of a 1991 study by 
Siv Törnqvist and colleagues, which did not find an elevated 
leukemia or brain tumor risk among railway workers. When 
Floderus and Törnqvist, working together, divided the 19-
year follow-up period of the original study in two, they found 
cancer risks that had not been apparent before (see p.9). The 
original study and the new analysis both relied on job titles 
reported by Swedish men between the ages of 20 and 64 in 
the 1960 census. No further exposure assessment or job analy-
sis was done. 

Floderus and Törnqvist observed a nonsignificant asso-
ciation between railway work and brain tumors for younger 
workers. They found that workers under 40 had a two-and-a-
half-times higher risk, while workers under 30 had a twelve-
fold increased risk, though this was based on only two cases 
among conductors. 

The absence of EMF–cancer risks in Tynes’s 1994 study 
is seemingly at odds with the results of a study he completed 
in 1992, in which he found a significant doubling of the risk 
of brain tumors among railway track walkers who had worked 
for at least ten years. Tynes said that the “unexplained excess 
risk may be related to one or several unknown factors.” In his 
paper, Tynes suggested three possible risk factors: creosote, 

HIGHLIGHTS 

solvents and herbicides. 
In addition to the Nordic studies, a Swiss study also found 

an increased cancer risk among railway workers. Research-
ers led by Dr. M. Balli-Antunes found a significant 60-70% 
increased risk for cancers of the blood and lymph among en-
gine drivers (see MWN, S/O90). Railways in Norway, Swe-
den and Switzerland operate at 16.6 Hz. 

M. Balli-Antunes, D. Pfluger and C. Minder, “The Mortality from Malig-
nancies of Haematopoietic and Lymphatic Systems (MHLS) Among Rail-
way Engine Drivers,” Environmetrics, 1, pp.121-130, 1990. 

Birgitta Floderus et al., “Occupational Exposure to Electromagnetic Fields 
in Relation to Leukemia and Brain Tumors: A Case–Control Study in Swe-
den,” Cancer Causes and Control, 4, pp.465-476, September 1993. 

Birgitta Floderus, Siv Törnqvist and Carin Stenlund, “Incidence of Selected 
Cancers in Swedish Railway Workers, 1961-79,” Cancer Causes and Con-
trol, 5, pp.189-194, March 1994. 

Siv Törnqvist, Bengt Knave, Anders Ahlbom and Tomas Persson, “Inci-
dence of Leukemia and Brain Tumors in Some ‘Electrical Occupations,’” 
British Journal of Industrial Medicine, 48, pp.597-603, 1991. 

Tore Tynes and Aage Andersen, “Electromagnetic Fields and Male Breast 
Cancer,” Lancet, 336, p.1596, December 22/29, 1990. 

Tore Tynes, Aage Andersen and Frøydis Langmark, “Incidence of Cancer 
in Norwegian Workers Potentially Exposed to Electromagnetic Fields,” 
American Journal of Epidemiology, 136, pp.81-88, July 1, 1992. 

Tore Tynes, Henrik Jynge and Arnt Inge Vistnes, “Leukemia and Brain Tu-
mors in Norwegian Railway Workers, A Nested Case–Control Study,” 
American Journal of Epidemiology, 139, pp.645-653, April 1, 1994. 

U.S. Military Plans Powerful RF ‘Heater’ for Ionospheric Studies 
Plans to modify the ionosphere with powerful radiofre-

quency (RF) radiation are attracting attention, as a prototype 
transmitter nears completion in Alaska. Opponents are rais-
ing concerns over whether the transmitter and a full-scale facil-
ity planned for the same location could interfere with commu-
nications and whether they might pose danger to people and 
to wildlife. The opponents are also challenging the premise 
that it is useful or wise to meddle intentionally with the Earth’s 
upper atmosphere. 

The demonstration project is the first phase of the U.S. 
military’s High Frequency Active Auroral Research Program, 
known as HAARP. Construction of the $26 million proto-
type began last fall at a remote site in southeastern Alaska. It 
will consist of a phased array antenna covering four acres 
and transmitters with a combined power of up to 320 kW. 

The full-scale “ionospheric research instrument” (IRI) 
called for in HAARP plans would be more than ten times this 
size. If built, it would have total transmitter power of 3,600 
kW and an effective radiated power of 1.7 GW—or 1.7 bil-
lion watts—making it three times as powerful as any similar 
facility, according to John Heckscher of the Air Force’s Phil-
lips Laboratory at Hanscom Air Force Base, MA. The IRI is 
designed to operate at various frequencies from 2.8 MHz to 
10 MHz. 

HAARP will be used for “studying fundamental physical 

principles” of the Earth’s ionosphere, according to a fact sheet 
prepared by Phillips Laboratory and the Navy’s Office of Na-
val Research, which together manage the program. The pos-
sible applications for this research are subject to consider-
able debate, however. 

A 1990 military report on HAARP describes ways that “iono-
spheric heaters,” as these facilities are called, might be used 
to modulate atmospheric currents in order to communicate with 
submerged submarines. This process “in effect, produces a 
virtual antenna in the ionosphere” for generating ELF and VLF 
signals. The Navy currently uses the Project ELF transmitters 
in Michigan and Wisconsin for its submarine communications; 
these have been the subject of considerable controversy them-
selves (see MWN, Mr84 and J/F90). Other potential applica-
tions outlined in the 1990 report include methods to disrupt 
or enhance surveillance and communications systems and to 
disable missiles and satellites. 

“When you are talking about billions of watts,” explained 
Clare Zickuhr, an Anchorage resident and the leader of a group 
called No HAARP, “you begin thinking, what can it do to peo-
ple?” Zickuhr told Microwave News that his loose-knit orga-
nization has more than 150 members. Many of the local op-
ponents are radio operators who are worried over potential 
interference, he said. The group is seeking support from en-
vironmental organizations and is emphasizing the possible 
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risk HAARP poses to migratory birds. 
Zickuhr admitted, however, that his main interest in try-

ing to stop HAARP stems from worry over possible damage 
to the atmosphere. “They don’t know what it will do,” he ex-
plained. The project sponsors want to “kick the atmosphere 
real hard and watch what happens,” he said. 

Fears about damage to the atmosphere are “unfounded,” 
according to Heckscher. “It’s not unreasonable to expect that 
something three times more powerful than anything that’s 
previously been built might have unforeseen effects,” 
Heckscher said in a telephone interview. “But that’s why we 
do environmental impact statements [EIS].” 

HAARP has completed a full environmental review. The 
final EIS, dated July 1993, concludes that while HAARP trans-
missions would be “of sufficient intensity to cause measur-
able changes in the ionosphere’s electron density, tempera-
ture and structure,” these would be insignificant “when com-
pared to changes induced by naturally occurring processes.” 
Heckscher pointed out that similar ionospheric heaters have 
been operating for years. Facilities in Tromso, Norway, and 
in the former Soviet Union operate with an effective radiated 
power of 1 GW, he said. Less powerful U.S. facilities are 
located in Arecibo, Puerto Rico, and near Fairbanks, AK. 

Atmospheric heaters have created controversy before, 
however. In 1988, when Dr. Bernard Eastlund, an engineer in 
Spring, TX, patented a device that is similar to, but more pow-
erful than, the HAARP IRI, some criticized the technology 
as a “serious threat to the atmosphere” (see MWN, M/J88). 
At the time Eastlund said this technology could be used to 
create “total disruption” of radio communications around the 
world. Eastlund is a former employee of Arco Power Tech-
nologies Inc. in Los Angeles, which is the prime contractor 
for the HAARP demonstration project. 

Eastlund recently told Microwave News that the technology 
also has potential as a “Star Wars” weapon for destroying sat-
ellites and ballistic missiles. In an unclassified report that is 
based on secret research for the Defense Advanced Research 
Projects Agency, Eastlund describes a “full, global shield” of 
accelerated electrons created with RF transmitters. The 
HAARP project “obviously looks a lot like the first step to-
ward this,” Eastlund said. He noted, however, that the appli-
cations he has described would require a significantly more 
powerful device with a much larger antenna—perhaps 20 square 
kilometers—than even the full-scale HAARP IRI. 

Heckscher denied that HAARP is “based on anything that 
Eastlund has patented.” He also pointed out that it would take 
“thousands of times” more power to create the effects he has 
described. 

Whether the full-scale HAARP IRI actually will be built 
remains to be seen. Money for completion of the demonstra-
tion project is in place, Heckscher said, but the larger facility 
would require additional funding from Congress. The proto-
type is scheduled to begin operation this fall. Construction of 
the larger transmitter facility is scheduled to run from the 
summer of 1995 to the end of 1997. HAARP has been de-
signed so that the transmitters, antenna structures and sup-
port facilities installed for the demonstration project would 
become part of the full-scale IRI. 

Police Radar Class Action Suit 
Seeks Medical Monitoring 

Attorneys representing a group of police officers with can-
cer have filed a class action lawsuit asking for the manufac-
turers of police radar equipment to fund regular health assess-
ments for anyone who has used their products. Attorney Nor-
man Rifkind, who is representing the officers, told Microwave 
News that he hopes to establish a fund, “either by a settle-
ment or a judgment,” to pay for medical monitoring and for 
new research into the possible link between police radar use 
and cancer. 

This marks a change of course for police officers who 
claim their cancers are related to traffic radar. At least 19 in-
dividual claims have tried to show a causal link between radar 
use and the development of cancer, but none of these has been 
successful (see MWN, S/O93). Only one case, brought by a 
California police officer, Eric Bendure, went to trial, and it 
was rejected by a jury in January 1993 (see MWN, J/F93). At-
torneys for the radar manufacturers now say that none of these 
personal injury cases is active. 

The plaintiffs’ attorneys in the new class action decided 
against filing personal injury claims, explained Rifkind, who 
is with the Chicago firm of Biegel, Schy, Lasky, Rifkind, Gold-
berg & Fertik. “We were sufficiently concerned that no one 
so far has been able to make these allegations stick.” He de-
clined to estimate the size of the class or how much money 
he might seek. Kustom Signals Inc., MPH Industries Inc. and 
Decatur Electronics Inc., among others, are named as defen-
dants. Six police officers from around the country are named 
as plaintiffs “on behalf of all others similarly situated.” All 
six have cancer, Rifkind said, but he declined to identify what 
types of cancer. 

Attorneys for the defendants have filed motions to dismiss 
the lawsuit and to deny certification of the class. They pre-
dict that the plaintiffs will not be successful if they cannot 
show a link between police radar use and an officer’s cancer. 
“What they are saying is, ‘I don’t want to carry the burden of 
proof because I can’t,’” argued Mark Oium of the San Fran-
cisco firm of O’Connor, Cohn, Dillon & Barr, who represents 
Kustom. He predicted that the class action will be no more 
successful than the individual claims. 

Among the questions that must be resolved in this litiga-
tion, according to the plaintiffs’ complaint, is whether “the 
class suffer[s] a significantly increased risk of contracting or 
developing a serious illness or injury as a result of their ex-
posure.” The defendants argue that this claim has no legal 
basis. “You cannot sue for an increased risk of something,” 
said Oium. “Most states do not allow it. Certainly Illinois does 
not allow it.” To receive damages, Oium told Microwave 
News, actual harm or injury must be demonstrated, and a 
“causal link” to an event or exposure must be shown. 

One previous related case, brought by Robert Strom, who 
alleged that exposure to a Boeing Co. electromagnetic pulse 
(EMP) simulator caused his leukemia, resulted in the estab-
lishment of a fund for medical monitoring (see MWN, S/O90). 
Oium noted, however, that this case was settled out of court 
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and set no legal precedent. Oium said that the new case is 
more like Verb et al. v. Motorola et al., a class action lawsuit 
which alleged that cellular telephone manufacturers had failed 
to warn users that the devices were not safe. This case was 
rejected by an Illinois judge last year (see MWN, J/A93). 

VDT–Cancer Claim Dismissed; 
Zaret Testimony Rejected 

In one of the first tests of the Daubert rule for admissible 
evidence, an appeals court has dismissed a case brought by 
two former KLM reservations clerks, who claimed that radi-
ation from video display terminals (VDTs) made by Raytheon 
caused their cervical cancer. 

The April 21 ruling by the U.S. Court of Appeals for the 
Seventh Circuit in Chicago affirmed a lower court’s Novem-
ber 12, 1992, decision of summary judgment for Raytheon 
Co. and Raytheon Service Corp. A panel of three judges wrote 
that the evidence from the plaintiffs’ only expert witness, Dr. 
Milton Zaret, lacked the “rigor and objective support” needed 
under the rule set last year by the U.S. Supreme Court in Dau-
bert v. Merrell Dow Pharmaceuticals. 

In Daubert, the court concluded that evidence does not have 
to be generally accepted by the scientific community to be ad-
missible, but it must be relevant and reliable. Further, the 
decision leaves it up to the court to assess “whether the rea-
soning or methodology underlying the testimony is scientifi-
cally valid....” 

The plaintiffs, Carol Sampson and the estate of Cyndee 
Hayes, who died in 1980 of cervical cancer, sued Raytheon 
for product liability, negligence and wrongful death. Sampson 
had abnormal cervical cell growth and cataracts, according 
to court papers. Both Hayes and Sampson worked as ticket-
ing agents for the Dutch airline in Chicago. Hayes began work-
ing for KLM in 1977, two years before being diagnosed with 
cervical cancer. Sampson worked in the same office from April 
1979 to December 1980. She began seeing Zaret, an ophthal-
mologist based in Scarsdale, NY, in February 1981. In 1984, 
he prepared a report which concluded that she suffered from 
cataracts induced by exposure to radiant energy from VDTs. 

In supporting the lower court decision, the judges wrote 
that Zaret contradicted himself about acceptable levels of ra-
diation, saying on the one hand that “there was no known 
level at which radiant energy is either safe or harmful,” and, 
on the other, that “the level of acceptable radiant energy is 
somewhere below 0.1-10 nW/cm2.” 

Zaret also did not support his key premise that the source 
of the radiation was the workplace, according to the deci-
sion. He acknowledged that other sources, such as televisions, 
radar and commercial radio broadcasts, can be harmful. 

Finally, the court found “equally important...the lack of 
trustworthy evidence in the record regarding the level of ra-
diation to which the plaintiffs were exposed in the course of 
their employment with KLM.” Zaret simultaneously relied 
on the findings of Eli Port of Radiation Safety Services Inc. 
in Evanston, IL, who tested radiation levels at KLM’s office, 
and rebutted the reliability of Port’s report. 

Hand-Held Cellular Telephones 
Affect Sleep Patterns 

Exposure to microwave radiation emitted by the digi-
tal signals from hand-held telephones shortens the dura-
tion of rapid eye movement (REM) sleep, reduces the 
time it takes to fall asleep and changes brain waves dur-
ing REM, according to researchers at the University of 
Mainz, Germany. 

Drs. Klaus Mann and Joachim Röschke also found that 
nighttime microwave exposure does not affect a person’s 
alertness the next morning. These results will be presented 
by Mann on June 6 at the 8th Annual Meeting of the As-
sociated Professional Sleep Societies in Boston. 

With a grant from German Telekom, Mann and Rös-
chke studied the effects of pulsed microwaves on 12 men, 
ages 21 to 34. For eight hours during one night of the 
three-night experiment, a digital mobile radio telephone 
was positioned 40 cm from the top of each subject’s head. 
The subjects did not know on which night the phone was 
activated. The telephone emitted 900 MHz radiation with 
a peak power of 8 W, a pulse repetition rate of 217 Hz 
and a pulse width of 580 µs. The signal corresponds to 
that used in the European TDMA (time division mul-
tiple access) cellular phone system, known as GSM. 

The observed reduction in REM was statistically sig-
nificant. Also, sleep onset latency was shortened from 
12.25 to 9.50 minutes, and “a qualitative alteration of 
the EEG signal during REM periods” was detected. None 
of the subjects, however, reported any side effects, al-
though they did say they felt calmer the day following 
the exposure. 

“REM sleep plays a special physiological role for in-
formation processing in the brain, especially concerning 
consolidation of new experiences,” the researchers said. 
“Thus, the effects observed possibly could be associated 
with alterations of memory and learning functions.” 

Mann and Röschke told Microwave News that they 
have also studied the effects of pulsed microwaves on 
people who are awake, and are planning to study the ef-
fects on the production of nighttime melatonin. 

“Each of these gaps in Dr. Zaret’s chain of reasoning leads 
us to conclude that his opinion lacks the rigor and objective 
support required to distinguish admissible scientific opinion 
from inadmissible speculation,” stated the decision. 

In an interview with Microwave News, Zaret, now based 
in Rye Brook, NY, stood by his original findings, saying that 
harmful radiation was emitted by the VDTs. He said the equip-
ment used by Port to survey the emissions was not sensitive 
enough to capture the nature and extent of the women’s ex-
posures and that Port did not understand the subtleties of the 
measurement task. 

The VDTs emitted very short bursts of intense energy, 
Zaret said, adding that Port’s “finding that there was a spuri-
ous response— intermittent off-scale readings—indicated 
that further study was required.” 
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The appeals court decided not to publish its decision, an 
action which prevents attorneys from citing it in other cases. 
“That’s unfortunate,” said Raytheon’s attorney, John Burke 
Jr. of Burke & Associates in Chicago. “I receive calls about 
this every day from attorneys around the country handling 
EMF and other cases....I suspect the court didn’t publish it 

because it doesn’t want to publish a lot of different interpre-
tations of Daubert.” 

Sampson and Hayes were represented by William Harte 
and Erik Gruber of the Chicago firm of William Harte Ltd. 
Harte said he will not appeal the case to the U.S. Supreme 
Court. 

Industry Urges FCC Adoption of ANSI/IEEE C95.1-1992 
Communications companies, among others, are urging the Fed-

eral Communications Commission (FCC) to adopt the revised 
American National Standards Institute/Institute of Electrical and 
Electronics Engineers (ANSI/IEEE) radiofrequency and microwave 
(RF/MW) standard, known as ANSI/IEEE C95.1-1992. Last year, 
the FCC proposed using the ANSI/IEEE standard to evaluate RF/ 
MW radiation hazards to satisfy its responsibilities under the Na-
tional Environmental Policy Act (see MWN, M/A93). The comments 
excerpted below were filed in response to the FCC’s proposal. 

Many of the industry comments stand in contrast to those filed 
by the Environmental Protection Agency (EPA), which was sharply 
critical of the ANSI/IEEE standard, calling it seriously flawed (see 
MWN, J/F94). The National Institute for Occupational Safety and 
Health (NIOSH) has also raised objections to the ANSI/IEEE guide-
lines for basing exposure levels solely on body heating (see below). 

The Food and Drug Administration’s Center for Devices and 
Radiological Health recommended adoption of the standard (see 
MWN, J/F94). 

A number of companies asked the FCC to preempt local RF/ 
MW regulations that are inconsistent with the ANSI/IEEE standard. 
But Dr. Robert Cleveland of FCC’s Office of Engineering and Tech-
nology, who is writing the new rules, told Microwave News the fed-
eral preemption issue would most likely have to be addressed in a 
separate rulemaking because the commission had not raised it in last 
year’s proposal. In 1986, the National Association of Broadcasters 
petitioned the FCC to preempt state and local RF/MW rules (see 
MWN, M/J86); the commission denied the request four years later. 

Over 100 sets of comments and reply comments were filed with 
the FCC before their respective January 25 and April 25 deadlines. 
Cleveland said that the earliest the commission would reach a de-
cision on whether to issue final rules or to seek additional public 
comments would probably be by the end of the calendar year. He 
pointed out that the original FCC rules governing RF/MW radia-
tion exposures took the better part of a decade to complete and that 
the current proposal is “much more complex” (see MWN, Ap85). 

...There is ample basis for concluding that the proposed 1992 ANSI/ 
IEEE standard is arbitrarily delineated, and is not the proper basis 
for evaluating communications facilities. The commission should 
terminate this proceeding without action....There is in the ANSI/ 
IEEE 1992 standard no stated justification for the standard for the 
“uncontrolled” environment, or for the decision to utilize a safety 
factor of 50....—American Radio Relay League Inc., January 25. 

AT&T supports the proposal to adopt the 1992 ANSI / IEEE 
standard....Because the evidence shows that radiation from common 
carrier microwave stations, cellular base stations and vehicle-
mounted cellular terminals does not exceed the new limits, commis-
sion action regarding such equipment should remain categorically 
excluded from environmental processing. On the other hand, because 
emissions from some Part 15 devices and hand-held terminals of 
various kinds may exceed the new limits, categorical exclusion of 
these types of equipment would not be appropriate....—American 

Telephone and Telegraph Co. (AT&T), January 25. 

...The widespread consumer use of personal computers, and the ex-
pected development of PCS [personal communications systems], 
underscore the importance of ensuring that data and voice PCS de-
vices do not pose any health risk to users. To this end, Apple has 
worked within IEEE and the industry on the development of the 
1992 ANSI standard, and believes that the adoption of this standard, 
as proposed by the commission, is in the public interest....—Apple 
Computer Inc., January 25. 

...We urge the commission to adopt the ANSI/IEEE’s dichotomy 
between controlled and uncontrolled environments in applying the 
new higher standard of protection, rather than applying a distinc-
tion based merely on whether a particular area may ever be “acces-
sible” to the public....ANSI/IEEE concluded that exposure to the 
levels of RF radiation permitted by the controlled standard should 
be “safe for all.” The more stringent, uncontrolled standard is there-
fore prophylactic in nature, providing an extra margin of safety in 
those areas where prolonged exposure of members of the general 
public to RF radiation is likely to occur. While such an extra mea-
sure of protection is, in our view, appropriate, it clearly goes beyond 
what has been shown to be necessary for the protection of human 
health; therefore, we believe it should be applied with due regard 
for its likely practical impact on broadcasters....[B]y recognizing 
that the mere transient passage of members of the general public 
through an area exposed to an RF field need not invariably result in 
application of the higher standard, the ANSI/IEEE controlled/un-
controlled dichotomy reasonably takes the practical needs of broad-
casters into account....[We] urge the commission to specify clear, 
technically reliable and economically reasonable procedures for de-
termining compliance with the new standards. Consistent with past 
practice, the FCC should allow broadcasters to assess compliance 
through the use of established calculation methods. In this regard, 
[we] are particularly concerned about demonstrating compliance with 
the new standards for induced and contact currents....Finally, in 
adopting the new RF radiation standards, the commission should 
ensure that federal policies are not undermined by inconsistent state 
or local regulation. Prompted by unsubstantiated fears, several states 
and municipalities have already prevented commission licensees 
from fully deploying their systems and services in the manner con-
templated by their FCC licenses....—CBS Inc., Capital Cities/ABC 
Inc., Greater Media Inc., Tribune Broadcasting Co. and Westing-
house Broadcasting Co., January 25. 

...CTIA supports the commission’s proposal because the newly 
adopted 1992 ANSI/IEEE standards are sound and scientifically 
based and provide the basis for the safe use of the vast array of radio 
products that increasingly are becoming commonplace....CTIA be-
lieves that SAR compliance can best be accomplished by incorpo-
rating it as a requirement of the commission’s radio type acceptance 
process. This should not be burdensome to manufacturers, since 
measuring a unit’s SAR is a parameter which manufacturers must 
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measure as part of the unit’s design and development cycle, and is 
in essence simply another characteristic of the radio. CTIA recom-
mends that the commission require only that the type acceptance 
applicant indicate affirmatively that the SAR was measured in ac-
cordance with approved procedures, and that the unit meets the com-
mission’s requirement. It is not necessary or appropriate to require 
manufacturers to submit detailed data relative to this measurement 
since if a unit meets the applicable standard, it meets all applicable 
health and safety requirements....—Cellular Telecommunications 
Industry Association (CTIA), January 25. 

...Another difference [compared to ANSI/IEEE] noted is that NCRP 
[National Council on Radiation Protection and Measurements] re-
quires use of the general population criterion even for the workplace 
if the exposure is to carrier frequencies modulated at a depth of 50% 
or greater at frequencies between 3 and 100 Hz. This is a require-
ment that has no practical application. Broadcast transmitters are not 
modulated at these frequencies at a depth of 50% or greater except 
for very short intervals. Consequently, the circumstances do not arise 
that would trigger the requirement to use the stricter standard in a 
controlled environment....—Jules Cohen & Associates, January 25. 

...EEPA believes that the large and diverse membership of the IEEE 
committee reflects a more accurate consensus of the scientific com-
munity compared with smaller panels of selected experts such as 
Scientific Committee 53 of the [NCRP] and (IRPA/INIRC)....In 
adopting a revised RF radiation regulatory scheme, EEPA urges the 
commission to adopt a rational interpretation of the “controlled” 
and “uncontrolled” environment provisions of the revised ANSI/ 
IEEE standard and to incorporate reasonable and practical ap-
proaches to the regulation of human exposure to “contact” and “in-
duced” currents....—Electromagnetic Energy Policy Alliance (EEPA), 
now the Electromagnetic Energy Association (see p.19), January 25. 

...The FAA objects to the establishment of two standards for the 
management of exposure to RF radiation and will continue to use 
the more conservative “uncontrolled environment” criteria for all 
areas within FAA’s responsibility. FAA will make no distinction 
between “controlled” and “uncontrolled” environments in the ap-
plication of permissible exposure limits for [RF] protection.—Fed-
eral Aviation Administration (FAA), August 20, 1993. 

...Ford supports [the] adoption [of the ANSI/IEEE] standard.... 
Nevertheless, before the agency can require compliance with the new 
policies, licensees and other entities that will be obliged to meet the 
new standard must know with particularity how to comply with the 
rules. This, in turn, will require clarification from the commission 
on two issues of particular concern to the automotive industry. First, 
as the IEEE itself acknowledges, further clarification is needed on 
techniques for measuring electric and magnetic fields within 20 cm 
of any object. Measurements degrade when probes are placed near 
antennas or reradiating structures, and the inside of an automobile 
has many such areas....Under the standard as drafted, the sole method 
for determining compliance with the guidelines for areas within 20 
cm is through calculation of [SARs]. However, as the IEEE and 
ANSI stress, measuring SARs is “a challenging task.”...Until the 
commission adopts standards for measurement technology and com-
pliance methodology, it would be virtually impossible to demon-
strate compliance with the new guidelines....—Ford Motor Co., 
January 25. 

...The power limit prescribed in ANSI/IEEE C95.1-1992 under ex-
clusions for the uncontrolled environment is certainly quite conser-
vative for the present-day cellular telephones operating at 820-850 
MHz.—Dr. Om Gandhi, University of Utah, October 22, 1993. 

...GTE believes that its wireless operations, as well as the industry 
more generally, have been and continue to be in compliance with the 
newly proposed RF guidelines. However, due to recent “press scares 
and media hype,” consumers have become confused regarding the 
safety of exposure to RF radiation caused by wireless services. Agency 
action to formally adopt the new guidelines will foster public under-
standing by providing an official record regarding the substantial 
margin of safety as well as providing assurances for consumers of 
wireless technologies....—GTE Service Corp., January 25. 
...Unjustified state and municipal restrictions could have particu-
larly severe consequences in the area of mobile services. The FCC’s 
farsighted efforts to encourage the development of cellular, PCS and 
other mobile services could be derailed by state regulations more 
onerous than scientific data warrants, inflamed by “press scares and 
media hype.” Accordingly, GTE recommends that the commission 
promptly issue a further notice of proposed rulemaking to examine 
such inconsistent policies, with a view toward preempting those that 
interfere with the development of “a rapid, efficient, nationwide 
and worldwide wire and radio communications service....”—GTE 
Service Corp., reply comments, April 25. 

...The 1992 ANSI/IEEE guidelines contain new recommendations 
regarding the maximum permissible exposure from induced and 
contact RF currents. This is an important topic that was not ad-
dressed in the former ANSI guidelines. However, I believe that a) 
there is bias favoring one type of instrument; b) limiting current 
measurements to the point of entry on the human body is not appro-
priate; c) the upper frequency limit for current measurements is not 
appropriate; and d) there is a relevant conflict of interest in the lead-
ership of IEEE [SCC] 28....—Dr. Mark Hagmann, Florida Inter-
national University, January 10. 

...[A]doption is recommended with four important conditions: 1) 
The commission should preempt, albeit on a limited basis, the pro-
mulgation by nonfederal agencies of RF standards that are more 
restrictive. 2) The commission should specify threshold distances 
for all classes and services of stations, beyond which no consider-
ation of RF radiation effects need be made, but within which ac-
count must be taken of every such station. 3) The commission should 
standardize the measurement device interface and the minimum ob-
server effective height for induced body current measurements. 4) 
The commission should hold in abeyance any requirement for mea-
suring induced or contact body currents above 30 MHz until such 
time as reliable measurement devices are commercially avail-
able....—Hammett & Edison Inc., January 21. 

...It should be recognized that there exists no credible evidence of 
harm to human beings resulting from exposure at levels specified 
in ANSI C95.1-1982....The ANSI/IEEE standard must be consid-
ered a “living document” because it is continuously under review.... 
—IEEE Committee on Man and Radiation (COMAR), undated. 

...Any interpretation of the guideline that equates controlled envi-
ronment with occupational exposure and uncontrolled environment 
with general population exposure is a distortion of the standard and 
should be avoided....[W]hen an excluded device meets the require-
ment of the controlled environment for the user/controller, who can 
be expected to be aware that the device emits an RF signal, the de-
vice also ipso facto satisfies the uncontrolled specification for the 
neighboring/adjacent nonuser....—IEEE Standards Coordinating 
Committee (SCC) 28, undated. 
...Apart from the fact that it is unknown whether certain subgroups 
of the population may be more at risk than others, it is our view that 
use of the “occupational” and “general population” designations 
provides even less certainty than use of “controlled” and “uncon-
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trolled” environments. For example, under the uncontrolled category, 
ANSI/IEEE-1992 includes office workers in an industry that em-
ploys [RF] radiation as an important element of its business. In-
deed, the definition of the uncontrolled environment specifies that 
the exposure may be in a workplace as well as in living quarters.... 
Virtually all hand-held communications devices operate in the range 
of 0.1 to 5 watts, which is well within the ANSI/IEEE low power 
exclusion limit for the controlled environment. An imposed restric-
tion of the power of such devices, which members of the general 
population use by choice, could result in diminished communica-
tions range and increased risk to the general public, especially fol-
lowing criminal activities, accidents or natural disasters. As do the 
NCRP guidelines, the ANSI/IEEE-1992 guidelines also recognize 
the need for those who knowingly choose to operate hand-held radio 
transceivers to be classified as belonging to the controlled environ-
ment. It is important to note that both the NCRP and ANSI/IEEE 
guidelines would classify the use of a cellular telephone to be gov-
erned by the guidelines of the upper tier. Like the hand-held trans-
ceivers, the cellular telephone has become important to the safety 
and well-being of the public in emergency situations and many people 
buy them only for that purpose....The EPA comments to the FCC 
assert many times that the ANSI/IEEE-1992 guidelines ignore ather-
mal biological effects and are based only on harmful thermal effects. 
However, it is clearly stated in the standards document that in the 
literature review that preceded the establishment of the guidelines, 
no preconceived assumptions were made concerning mechanisms, 
thermal or athermal....—IEEE SCC28, reply comments, April 21. 

...The commission should carefully balance the burden of prepar-
ing extensive unnecessary compliance showings against the remote 
possibility that facilities will actually exceed the standard. The record 
shows that such balancing strongly supports retaining the categori-
cal exclusion for paging and cellular base stations and microwave 
relay stations. These facilities operate at low power levels and are 
subject to a number of engineering and practical constraints that 
severely limit the possibility of exceeding the ANSI/IEEE safety 
standard....The results of a recent study by Dr. Om Gandhi, a lead-
ing researcher in this field, demonstrate typical cellular hand-held 
phones in use today radiate at levels far below the requirements of 
the ANSI/IEEE standard. These results should reassure the public 
and the FCC that cellular hand-held phones are safe....McCaw re-
quests the commission to initiate further proceedings in this docket 
to preempt state and local oversight over RF exposure from cellular 
facilities....—McCaw Cellular Communications Inc., January 25. 

...The exposure limits applicable to the “uncontrolled environment” 
should be applied to users of cellular telephones, as well as to any 
members of the general public who may be near radio transmitters. 
Other similar services, such as a future [PCS], should likewise be 
included in the uncontrolled category. Those users included within 
the FCC Part 90 Private Land Mobile Radio Services, however, 
with the exception of certain [specialized mobile radio] users, should 
be governed by the limits applicable to the “controlled environ-
ment.” The ANSI low-power exclusion provisions should be adopted 
by the commission. It may be necessary in some cases, such as for 
cellular telephones, to routinely measure the [SAR] because the 2.5 
cm spacing requirement for application of this exclusion is not met. 
However, this exclusion will be applicable to other radio types, such 
as those used in the private land mobile radio services....—Motorola 
Inc., January 25. 

...[I]n revising its rules, NAB urges the FCC to adopt implementa-
tion procedures and to interpret the revised standard...in a fashion 
that will minimize burdens on broadcasters (and other regulatees) 
yet still adhere to the standard’s provisions....[W]e urge the FCC to 

continue the “three-prong” approach whereby stations generally will 
be able to avoid making actual measurements to assess and certify 
compliance. Instead, the majority of broadcasters should be able to 
determine their compliance through the use of charts and graphs....In 
adopting a revised RF radiation regulatory scheme, NAB urges the 
commission to adopt a rational interpretation of the “controlled” 
and “uncontrolled” environment provisions of the revised ANSI/ 
IEEE standard and to incorporate reasonable and practical ap-
proaches to the regulation of human exposure to “contact” and “in-
duced” currents....Also, and due to the difficulties—caused by the 
intervention of nonfederal authorities—that many broadcasters and 
other FCC regulatees are having in siting and employing FCC-au-
thorized facilities, we believe that now is the time for the commis-
sion to confront squarely the need to adopt a lawful and effective pol-
icy of federal preemption. Absent such a policy, the frustration now 
experienced by many existing communications companies will be 
eclipsed by the effects of nonfederal opposition to the introduction 
of new communications technologies such as high definition televi-
sion and the [PCS]. Indeed, the very implementation of such new tech-
nologies may be threatened unless the commission takes near-term 
action....—National Association of Broadcasters (NAB), January 25. 

...NIOSH is concerned about the lack of participation by experts 
with a public health perspective in the IEEE RF standards-setting 
process. For example, epidemiology studies were categorically re-
jected as not useful in the process of setting the ANSI/IEEE C95.1-
1992 limits. This lack of public health perspective creates a weakness 
in the ANSI/IEEE C95.1-1992 standard that should be acknowl-
edged by the FCC in adopting these guidelines for regulating occu-
pational and environmental exposures to RF radiation....The provi-
sion of a two-tier standard based on “controlled” versus “uncon-
trolled” environments is problematic. The designation of controlled 
versus uncontrolled depends, in part, on the worker’s knowledge of 
both the exposure level and the related health effects. It is extremely 
difficult to assess the level of a worker’s “knowledge” and it is es-
pecially so when the standard does not provide any guidance on train-
ing programs or worker notification procedures. Therefore, the con-
servative public health approach would be to adopt only the more 
restrictive “uncontrolled environment” limits for all exposed work-
ers and the general public. The exposure levels that would be set by 
the standard are based on only one dominant mechanism—adverse 
health effects caused by body heating. Nonthermal biological health 
effects have been reported in some studies and research continues 
in this area....The standard should note that other health effects may 
be associated with RF exposure and that exposure should be mini-
mized to the extent possible. In general, the standard provides mini-
mal guidance on control measures, appropriate medical surveillance, 
training, or hazard communication....—National Institute for Oc-
cupational Safety and Health (NIOSH), January 11. 

...With respect to the discussion on “controlled” vs. “uncontrolled” 
environment, Raytheon concurs with the standard as written which 
is based [on] the concept of “control” and not “type of population.” 
Raytheon believes that the new standard is correct in rejecting the 
thesis that “certain subgroups of the population are more at risk than 
others” since that thesis has no basis in the scientific studies.... Ray-
theon believes that the FCC should continue its “categorical exclu-
sions,” particularly for applications such as marine radar which are 
unlikely to expose users at or above the guidelines of the new stan-
dard....Raytheon believe[s] the proposal to use more conservative 
guidelines in the presence of “modulation” should be rejected. There 
was no scientific rationale for this practice in the referenced NCRP 
guidelines authored in 1986 by a small group....—Raytheon Co., 
November 5, 1993. 
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FROM THE FIELD 
Clippings from All Over 

Fairly high fields are not terribly unusual. You get them on eleva-
tors, on subway trains; anything that has electrical machinery has 
electromagnetic fields associated with it. Using a hair dryer for three 
minutes, you could get as much EMF exposure as you would get... 
living in a house near a high power line. 

—Dr. Imre Gyuk, program manager for electromagnetic 
research at the DOE, quoted in Shape, the magazine of 
“Mind and Body Fitness for Women,” p.44, June 1994 

It’s interesting that at least in occupational studies, we seem to be 
showing a trend toward negative results—that is, that no signifi-
cant problem is being proven. 

—Robert McCourt, EMF issues manager for Public Service 
Electric & Gas (PSE&G), on the Thériault study, quoted in 

PSE&G News (NJ), an internal newsletter, April 15, 1994 

An analysis combining the results of the three recently published 
Nordic studies taken together supported the link between magnetic 
fields and childhood leukemia. The emphasis should no longer be 
on blaming exposure misclassification for having decreased the 
observed relative risks but on further serious attempts to compre-
hend the effects of magnetic fields on human health. 

—Dr. Pia Verkasalo of the Finnish Department of Public 
Health et al., reply to a letter from Alasdair Philips 

of the Scientists for Global Responsibility, U.K., 
British Medical Journal, 308, p.1163, April 30, 1994 

Taken together, the occupational and residential studies done to date 
suggest that exposure to stronger-than-average magnetic fields may 
slightly increase the risk of developing some types of leukemia. The 
evidence for an association with other types of cancer is far less clear. 

—“Electromagnetic Fields,” Consumer Reports, 
p.356, May 1994 

Many [home] buyers have begun predicating their purchase deci-
sions on the results of EMF surveys conducted by independent engi-
neers, environmental consultants and representatives of local util-
ity companies. In the past year, for example, four local consultants 
provided more than 200 EMF surveys, while the Washington area’s 
electric utilities—Pepco, Virginia Power and Northern Virginia Elec-
tric Cooperative—conducted nearly 1,100 EMF readings. 

—“Magnetic Fields Are No Dreams to Some Buyers,” 
Washington Post, p.E16, April 30, 1994 

Our position is that we should stay with the protections against 
known hazards unless we receive conclusive proof [that EMFs pose 
a hazard as well]. 
—Jim Dushaw of the International Brotherhood of Electrical 

Workers, quoted in EMF News, a publication of the 
Edison Electric Institute, p.4, April 18, 1994 

While the theory that EMF promotes or copromotes leukemia is 
plausible, it is not probable. Even if one assumes that EMF is capa-
ble of acting as a promoter, it is impossible to conclude that the ex-
posure naturally and proximately caused Mr. Pilisuk’s leukemia. 
Although Dr. [Peter] Wright believed that the claimant’s initiated 
cells would not have progressed into leukemia “but for” his expo-
sure to EMF, the doctor also admitted that a promoter alone could 
not cause cancer. According to the model set forth by Dr. Wright, 
the genetic damage caused in the initiation phase is essential to the 
development of cancer. While Ms. Pilisuk is not required to show 

that the exposure was the sole cause of her spouse’s occupational 
disease, she must still show that EMF is a proximate cause of the 
claimant’s leukemia. 

—Linda Williams, industrial appeals judge, Board of 
Industrial Insurance Appeals, Washington State, 

In re: Robert Pilisuk, p.38, April 14, 1994 

The first thing consumers should do when they look at numbers is 
ask themselves if they seem right. Persi Diaconis, a professor of 
mathematics at Harvard University, had this reaction when he heard 
about a study suggesting an association between electric razors and 
leukemia: “Aw, come on.”  It does not take a scientist to decide that 
some research makes sense and some does not. 

—“If It Doesn’t Make Sense, It Probably Isn’t Sense,” 
Wall Street Journal, p.B7, May 17, 1994 

Federal case law [as in New York State] also supports the argu-
ment that the statute of limitations would not run in an electromag-
netic field case until the full property value loss occurred. 

—“Power Lines of Litigation,” New York Law Journal, 
p.S12, March 14, 1994 

In conclusion, the present knowledge from experimental and epi-
demiological research gives some support to the hypothesis that in-
creased use of electrical power may increase breast cancer risk....If 
the increased risk of female breast cancer is due to some aspects of 
electric power use, it could have a large impact due to the preva-
lence of the exposure and the magnitude of the disease. 

—Dr. Tore Tynes of the Cancer Registry of Norway, 
“Electromagnetic Fields and Male Breast Cancer,” 

Biomedicine & Pharmacotherapy, 47, p.426, 1993 

The Earth’s magnetic field could have influenced the outcome of 
reactions that led to life, so that one form of essential molecules 
was favored over the other. 

—Dr. Philip Kocienski of the University of Southampton, 
U.K., quoted in Science, 264, p.908, May 13, 1994 

And most [of] the evidence has shown that questions have been 
raised, that there is at best a weak and inconsistent association with 
some forms of leukemia and EMFs. Association, that’s all that has 
been shown. These are simply some of the associations that have 
been connected with lymphoma. We are not suggesting that hair 
dye causes non-Hodgkin’s lymphoma. We are not suggesting that 
being a schoolteacher causes non-Hodgkin’s lymphoma, nor the fact 
that one is a health insurance clerk or a bank cashier. These are 
simply associations which have been developed over the years by 
scientists. And if you’ll look at the odds ratios here, you’ll see some 
of them, messenger, just a messenger in the food business has got a 
4.3 risk ratio. Health insurance clerk, 3.2...risk ratio, high consump-
tion of milk, 3.4. Compare those with the associations on EMFs 
and leukemia and you’ll see that the EMF leukemia risk is lower. If 
you compare it with those studies on non-Hodgkin’s lymphoma, 
you’ll find that those studies really come up to about 1.0 or null. At 
best, as I say, questions have been raised which the plaintiffs want 
this jury in this courtroom to resolve, whereas the best minds in the 
scientific world haven’t been able to do so. This is a challenge that’s 
been thrown at you, and I submit it is an unfair challenge. 

—Robert Pennington of Troutman Sanders, 
closing argument for Georgia Power in 

Jordan v. Georgia Power Co.,  May 9, 1994 
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UPDATES CLASSIFIEDS 

CANCER CLUSTER 

Newsroom EMF Assessment...After a brief investigation, 
NIOSH has concluded that a cluster of brain tumor cases at 
the editorial offices of the St. Louis Post-Dispatch is “unlike-
ly” to be related to the newspaper’s physical environment. 
NIOSH measured EMFs in the paper’s fifth-floor newsroom, 
finding magnetic fields of 3.23-9.79 mG in the middle of the 
room. Gene Moss, a NIOSH industrial hygienist who coordi-
nated the measurements, told Microwave News that these 
fields were “obviously” due to a cable running through the 
middle of the newsroom. In other parts of the room, the fields 
were lower—0.88-1.90 mG. In its final report, NIOSH noted 
that these levels were “relatively low” but added that the “ex-
posure of building occupants could be reduced.” Bill Allen, a 
Post-Dispatch science writer, performed a preliminary EMF 
survey in the newsroom last year, finding levels as high as 80 
mG near the floor in some places. After NIOSH released its 
findings, Allen told Microwave News that he still hopes “the 
company will do something to reduce the fields, as a measure 
of prudent avoidance.” Similarly, Dave Eisen, the Newspaper 
Guild’s research and information director in Silver Spring, 
MD, urged that “steps be taken to eliminate” the source of 
the EMFs. In a telephone interview, Michael Hammett, the 
director of industrial relations at the Post-Dispatch, said that 
NIOSH had given the paper a “clean bill of health” and that 
he did not plan to do anything further. NIOSH noted in its re-
port that the newspaper’s management had indicated that older 
VDTs were being replaced by newer, low-emission terminals 
and called this effort “appropriate.” At least seven people, all 
of whom had worked in the newsroom, have been diagnosed 
with cancer (see MWN, S/O93). Contrary to initial reports, 
however, NIOSH found in a review of medical records that 
not all the cases were primary astrocytomas. The NIOSH re-
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port did not indicate whether the number of cancer cases iden-
tified at the paper was larger than would normally be expected. 
Dr. Bruce Bernard, the NIOSH epidemiologist who wrote the 
report, told Microwave News that there were not enough cases 
to do such an analysis. Copies of Health Hazard Evaluation 
Report, HETA 93-0969-2389, St. Louis Post-Dispatch, St. 
Louis, Missouri, February 1994, are available from: NIOSH, 
4676 Columbia Parkway, Cincinnati, OH 45226, or National 
Technical Information Service, 5285 Port Royal, Springfield, 
VA 22161, (800) 553-6847. In 1992, NIOSH performed an 
investigation of a brain cancer cluster at the Ford House Of-
fice Building in Washington and the possible link to building 
EMF exposure, publishing a report with very similar conclu-
sions (see MWN, M/A93). 

MEETINGS 

Euro Electromagnetics...The International Symposium on 
Electromagnetic Environments and Consequences, to be held 
in Bordeaux, France, May 30-June 4, will feature a number 
of papers on high-power microwaves (HPMs). A special ple-
nary session on “EMP and HPMs in Russia” will have presen-
tations by three members of the Russian Academy of Sci-
ences, including Dr. G.A. Mesyats, a vice president of the acad-
emy. At another session on HPM sources, Dr. A.B. Prishche-
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penko of the Russian Institute for Central Scientific Research 
will speak on the role of RF weapons on the battlefield of the 
future (see also, MWN, N/D93). Dr. Ted Litovitz of Catholic 
University in Washington will give a plenary lecture on “Do 
Weak EMFs Cause Bioeffects? Why Is There Such Skepti-
cism? What Are the Possible Answers?” and Dr. Bernard Vey-
ret of the University of Bordeaux is organizing a number of 
talks on bioeffects by researchers from India, Israel, Japan, 
Poland, Russia, Switzerland and Taiwan. For more informa-
tion, contact: Délégation Générale pour l’Armement, Direc-
tion des Recherches, Etudes et Techniques, Centre d’Etudes 
de Gramat, 46500 Gramat, France, (33) 65105432, Fax: (33) 
65105433. 

IMMEDIATE OPENING
Industrial Hygienist/Program Manager 

Develop RDL’s capability to measure electromagnetic fields (EMFs
over a broad range of frequencies (ELF-microwaves) and to evalu-
ate/assess bioeffects induced by such fields. Requires at least a bach-
elor degree in areas related to EMF bioeffects and their impact o
human health. Applicant should be able to design methods/proce-
dures for EMF measurements, evaluation and health risk assess-
ment and must be familiar with EMF mitigation techniques.
Research & Development Laboratories (RDL) is a high technology
company committed to excellence. RDL offers an attractive com-
pensation package and stimulating work environment. Send resum
to: RDL, Attn: Recruiting, 5800 Uplander Way, Culver City, C
90230-6608. U.S. citizenship required. No phone calls please. E.O.E. 

OCCUPATIONAL HEALTH 

ELF and VDT EMF Booklets...The International Labor Or-
ganization (ILO) has published two EMF exposure protection 
guides, prepared by the International Radiation Protection 
Association’s International Non-Ionizing Radiation Commit-
tee (INIRC). The first, Protection of Workers from Power Fre-
quency Electric and Magnetic Fields: A Practical Guide (1994, 
81 pp., $16.00), a thorough and technical discussion of how 
electric and magnetic fields can affect humans, is intended 
for utility workers. Topics range from the ability of strong ELF 
magnetic fields to cause magnetophosphenes (the perception 
of flickering lights) to the potentially lethal shocks that can 
occur in strong electric fields. The possibility of an elevated 
risk of cancer from long-term magnetic field exposure is cov-
ered in a few pages, and there are no recommendations about 
avoiding low-level fields. According to the booklet, increased 
risks of leukemia and brain tumors due to EMF exposure 
“have been considered,” but studies are inconsistent. “The 
current state of knowledge does not permit an estimate of the 
risk....” Though the booklet was published this year, the 1992 
Swedish epidemiological studies (see MWN, S/O92) and 
other, more recent efforts are not included. Specific numeri-
cal values for EMF exposure are taken from the guidelines 
the INIRC completed in 1989 (see MWN, M/J89 and J/F90). 
These were reaffirmed in 1993 by the successor to the INIRC, 
the International Committee on Non-Ionizing Radiation Pro-
tection, which was created in 1992 (see MWN, J/A92 and M/ 
J93). The working group that wrote the booklet included Drs. 
Jürgen Bernhardt and Martino Grandolfo (cochairs), Annette 
Duchêne and Jan Stolwijk. The second booklet, Visual Dis-
play Units: Radiation Protection Guidance (1994, 53 pp., 
$12.00), is a shorter report for those who use VDTs. It was 
written by a working group that included Drs. Bengt Knave 
(chair), Ulf Bergqvist, Michael Repacholi, Jan Stolwijk and 
Maria Stuchly. Health research regarding possible adverse ef-
fects on pregnancy, skin and the eyes is discussed, along with 
other topics such as musculoskeletal disorders. On pregnancy, 
the group states: “Experimental studies, while showing a di-
verse outcome, have as a whole failed to demonstrate an ef-
fect on reproductive processes in magnetic field situations 
resembling those around [VDTs].” Both booklets are avail-
able from: ILO Publications Center, 49 Sheridan Ave., Al-
bany, NY 12210, (518) 436-9686; all orders must be prepaid, 
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including postage and handling charges of $3.00 for the first 
booklet, 50¢ for each additional booklet. 

OVENS 

Salmonella Survives Uneven Heating...A group of Alaskans 
who used microwave ovens to reheat roast pork that they had 
brought home from a community picnic became ill with sal-
monellosis, while those who used conventional ovens did not, 
according to a study in the May 1 American Journal of Epi-
demiology (139, pp.903-909, 1994). Most people who ate the 
meat without reheating it also fell ill. Dr. Bradford Gessner 
of the CDC in Atlanta and Dr. Michael Beller of the Alaska 
Department of Health and Social Services in Anchorage iden-
tified the pork as the source of the illness with both case–con-
trol and cohort studies. Although they could not determine 
how the meat had first become contaminated, they concluded 
that the Salmonella had proliferated because the meat was 
underdone when first cooked and had been left unrefrigerated 
for at least 17 hours during preparation and shipping from a 
Seattle restaurant. Gessner and Beller speculate that conven-
tional ovens have a “protective effect” because they heat food 
more evenly than microwave ovens. Meat cooked in a micro-
wave oven may be underheated in places, particularly on the 
surface, allowing bacteria to survive, they note. Others have 
warned about the risks from incomplete cooking in the past 
(see MWN, Jun81, Ap82, S/O88, M/A89 and M/J90). Gessner 
and Beller recommend that health officials “consider the role 
of microwave ovens when investigating outbreaks of salmo-
nellosis or other illness caused by enteric pathogens.” The 
FDA recommends that when using a microwave oven meat 
should be cooked to an internal temperature 25˚F higher than 
when using a conventional oven. The Department of Agricul-
ture (USDA) has often referred to the tendency of microwave 
ovens to leave cold spots in food. The USDA offers advice 
on how to use a microwave oven safely on its meat and poul-
try hot line: (800) 535-4555. 

TRADE ASSOCIATIONS 

EEPA Drops the P...In May, the Electromagnetic Energy Pol-
icy Alliance changed its name to the Electromagnetic Energy 
Association (EEA) and announced a “new organizational fo-
cus.” In addition to the lobbying efforts it has undertaken since 
its founding in 1984 (see MWN, Mr84), EEA now intends to 
develop safety standards for non-ionizing electromagnetic radi-
ation emissions from products such as cellular telephones and 
VDTs. The organization has applied to the American National 
Standards Institute (ANSI) for accreditation, according to 
Dinah McElfresh, EEA’s executive director. EEA also plans 
to begin “an extensive public education effort in support of 
EMF safety.” The new activities “are a response to a barrage 
of negative publicity in 1992 and 1993,” McElfresh told Mi-
crowave News, citing the controversy over cellular phone safe-
ty in particular. “We have seen the effect the opposition can 
have when supported by the media,” she said. EEA’s current 
chair is Jesse Russell of AT&T Bell Labs. Other companies 
represented on its board include: Apple Computer, General 
Electric, GTE, Motorola and Raytheon. 
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INSIDE... RF/MW-Exposed Soldiers Have
More Leukemia and Lymphoma
Polish military personnel exposed to radiofrequency and microwave

(RF/MW) radiation had significantly higher rates of leukemia and lymphoma
than those who were not exposed, according to a new study by Dr. Stanislaw
Szmigielski of the Center for Radiobiology and Radiation Safety and the
Military Institute of Hygiene and Epidemiology, both in Warsaw. The risk
of developing these cancers was more than eight times the expected rate for
younger soldiers.

“These new results support our previous findings of a cancer link,” Szmi-
gielski told Microwave News. The epidemiological study, the most detailed
ever of an RF/MW-exposed population, spanned a 15-year period, survey-
ing an average of 127,800 soldiers a year, of whom, on average, 3,720 were
exposed to RF/MW radiation. The exposed personnel’s overall risk of all
types of cancer was about double that of the controls. For leukemia and
lymphoma, the risk rose to more than six times the expected rate for all age
groups and to over eight times for those servicemen between the ages of 20
and 49. All of these risks are statistically significant (see table on p.14).

Szmigielski, a professor of pathology at the center’s Department of Bio-
logical Effects of Non-Ionizing Radiations and a former member of the
editorial board of Bioelectromagnetics, reported elevated rates of most lympho-
ma and leukemia subtypes, both acute and chronic. All of these risk esti-
mates were based on a very small number of cases, however. Szmigielski
identified a total of 25 cases of leukemia and lymphoma among the exposed
soldiers—one to three cases per year—and 133 cases among the controls.

Conflict Over NCRP Review of
Modulated RF/MW Radiation

A newly chartered committee of the National Council on Radiation Pro-
tection and Measurements (NCRP) addressing health standards for modulated
RF/MW radiation is already causing controversy. At issue is the committee’s
mission and makeup.

NCRP Committee 89-4 was established earlier this year to consider
how to include modulation—for instance, the pulsed signal of a digital cellu-
lar phone—in setting RF/MW safety standards. The Environmental Pro-
tection Agency (EPA), which requested this two-year NCRP study and which
is supporting it under a $150,000 agreement, is concerned that the committee
has deviated from its original charge to define the structure of modulation-
based standards, and is instead planning to recommend new limits.

“We do not anticipate the committee focusing on possible health impacts
of pulse modulation,” Dennis O’Connor of EPA’s Office of Radiation and
Indoor Air (ORIA) told Microwave News, explaining that the primary focus

(continued on p.14)

(continued on p.14)
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Hulbert had found no evidence of a power line–cancer link.

««  »»

In June, the Public Broadcasting System’s investigative report-
ing series Frontline will look at EMF health risks in a pro-
gram titled “Currents of Fear.” Among those who have been
interviewed for possible inclusion in the program are Dr. Gary
Boorman, Paul Brodeur, Dr. Patricia Buffler, Dr. David Car-
penter, Dr. Jeffrey Saffer and Dr. David Savitz, as well as sev-
eral physicists and grass-roots activists. “We’re taking a really
hard look at the science, at what people’s concerns are based
on,” said Frontline’s Michelle Nicholason. “It’s certainly not
a scathing critique, but it’s a hard analysis.” Nicholason also
said that, “There have been a lot of human interest stories
already, and we wanted this to be something different.” While
the BBC in Britain has done two hour-long programs on the
EMF issue, this will be the first examination of this length to
appear on U.S. television. The program has a June 13 na-
tional air date.

««  »»

EMFs are hot at Harvard. About a year ago, the Center for
Risk Analysis at the School of Public Health set up the
Harvard Advisory Committee on EMF and Human Health
with the help of the Electric Power Research Institute (EPRI)
and the Edison Electric Institute (EEI) (see MWN, J/A94). In
February, Dr. David Savitz of the University of North Caro-
lina, Chapel Hill, went to Boston to debate the possible EMF–
cancer link with Dr. Dimitrios Trichopoulos, the chairman
of the school’s department of epidemiology. Savitz spoke in
favor of a policy of prudent avoidance, while Trichopoulos
voiced his well-known skepticism about any health risks at
all, according to a report in the Spring issue of the Harvard
Public Health Review. The quarterly’s editors see the link as
“inconclusive,” offering the conclusion that, “Taken as a
group, the studies amount to a scientific Rorschach test in
which the pattern that emerges depends on who is looking.”
Indeed, that appears to be true for the members of the EMF
advisory committee. A special issue of the center’s newslet-
ter, Risk in Perspective—“Workers, EMFs and Cancer” (see
also p.11)—illustrates the divergence of views among mem-
bers of the committee, most of whom work in the field. Asked
their level of confidence (on a scale of 0-100) that EMFs cause
leukemia, the opinions ranged from a low of 10 to a high of
75. For brain and breast cancers, the spreads were even greater:
5-75 and 3-85, respectively. Later this summer, the Harvard
School of Public Health will be teaming up with Boston
Edison, Con Edison, EEI, EPRI and Northeast Utilities, among
others, to present a three-day course on EMF Health Research:
State of the Science and a one-day symposium on EMF Bioef-
fects: Linking Biophysics with Biology. The course costs $695,
but the symposium is free. The directors for both events are
Drs. Joseph Brain of Harvard, EPRI’s Robert Kavet and Pe-
ter Valberg of the Gradient Corp in Cambridge, MA.

Dr. Jeffrey Saffer and Adam Lacy-Hulbert have published
letters in Nature, one of the world’s leading science journals,
describing their inability to replicate the HL-60 gene expres-
sion experiments of Drs. Reba Goodman and Ann Hender-
son (see MWN, J/A94 and J/F95). Writing in the May 4 issue,
Saffer and Sarah Thurston, both of the Battelle Pacific North-
west Labs in Richland, WA, argued that Goodman and Hen-
derson’s experiments lacked “essential controls.” They framed
their comments as a follow-up to another recent letter in Na-
ture, which concluded that the results of all in vitro EMF ex-
periments are suspect because of possible contamination by
ferromagnetic particles (see MWN, M/A95). Saffer and Thur-
ston reported that their “extensive series of experiments,” which
failed to show an EMF effect, led them to “question the entire
notion that changes in gene expression can be induced by mag-
netic fields.” They concluded with the following statement:
“Thus it is not necessary to invoke magnetite as an explana-
tion for these effects, which in fact may not exist.” Asked by
Microwave News whether they were referring to gene expres-
sion or to all magnetic field effects, Saffer replied: “I do not
believe that there has been a single demonstration of an in vitro
effect that proves weak magnetic fields are capable of affect-
ing cellular processes” (his emphasis). In a response submitted
to Nature,  Goodman, of Columbia University, and Henderson,
of Hunter College, both in New York City, stated, in part, that
they continue to have “confidence” in their data and ques-
tioned whether Saffer and Lacy-Hulbert faithfully followed
their experimental protocols. Goodman told Microwave News
that she had asked the editors of Nature to publish her and
Henderson’s reply in the same issue as the Saffer and Lacy-
Hulbert letters, but that Nature had refused. Goodman stressed
that over the last year she had repeated her experiments with
all the suggested controls and continued to see changes in gene
expression, albeit at rates that were smaller than originally
reported—an average 40-45% increase in c-myc transcript lev-
els after a 20-minute exposure to a 67 mG, 60 Hz magnetic
field, down from a two-to-fourfold increase. These new results
have been accepted for publication in Bioelectromagnetics, she
said. Nature ran Saffer’s and Lacy-Hulbert’s letters under the
headline, “Cancer Risk and Electromagnetic Fields,” which
probably explains why newspapers—for instance, the May 4
Seattle Post-Intelligencer—announced that Saffer and Lacy-
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««  »»

Attorneys for the Jordan family filed their brief in the Geor-
gia Court of Appeals in Atlanta on May 15. Last May, a jury
rejected Nancy and Larry Jordan’s claim that EMFs from
Georgia Power Co. and Oglethorpe Power Co. power lines
were responsible for Nancy Jordan’s lymphoma (see MWN,
M/J94 and J/A94). Bruce DeBoskey of Silver & DeBoskey in
Denver, one of the Jordans’ attorneys, said it took almost a year
to file the brief because “we were waiting for a copy of the
trial transcript, which runs 15 volumes.” Todd Terrell, a spokes-
person for Georgia Power, said that the utility is ready to file
its brief on June 5. Oral arguments are scheduled for June 7.
“We could have a decision by the end of the year,” DeBos-
key predicted.

««  »»

The insurance industry is growing increasingly concerned
about what would happen if a plaintiff won an EMF personal
injury lawsuit. The resulting claims could far outweigh “the
financial capability of the insurance industry,” according to
Dieter Kohl, underwriting manager of Frankona Ruckver-
sicherungs in Munich, Germany. Kohl, whose comments were
reported in the April 11 Journal of Commerce, spoke at the
biennial conference of the London (U.K.) Insurance and Re-
insurance Market Association. The potential impact was also
a topic in San Francisco at the annual conference of the New
York City-based Risk and Insurance Management Society:
“I would suggest that EMF may well be the next asbestos,”
said David Brickell, director of Risk Control Services for
Willis Corroon Corp. of Arizona in Phoenix, in remarks re-
ported in the May 8 National Underwriter. Brickell provided
the San Francisco meeting with copies of EMF Litigation:
Overview and Trends by attorney Mark Warnquist of the
Denver office of LeBoeuf, Lamb, Greene & MacRae. In the
report, Warnquist, who recently defended Seattle City Light
in the Pilisuk case (see p.6), pointed out that EMF litigation
has been around for two decades, but that until recently law-
suits were both few and sporadic. “The situation has changed
substantially in the 1990s,” he advised, adding that hundreds
of scientific studies and increased awareness have made EMFs
“a high profile” litigation issue. Just how high profile remains
to be seen. David Katz, the National Underwriter’s assistant
managing editor, said that EMF liability is “definitely on the
agenda” but added, “It’s not clear that it’s up to the level of
asbestos.” Still, from a utility perspective, fully 96% of risk
managers rate EMFs as their top concern, according to the
1995 U.S. Risk Management Survey, conducted by Alexander
& Alexander, the New York City-based insurance advisers.
And Warnquist notes that electric utilities alone have been
involved in more than 400 EMF cases and an increasing num-
ber of plaintiffs’ lawyers with backgrounds in asbestos are
now entering the EMF litigation arena. “We should...expect
a protracted battle over EMF,” he wrote, but “if we remain
vigilant in defending EMF claims, we should continue to be
successful.”

««  »»

NJ Advisory Group Again Seeks
50% Cut in EMFs from New Lines

A New Jersey advisory committee has issued another
draft of proposed rules calling for a 50% reduction in the
magnetic fields from new or modified lines of 100 kV or
more. Lines of 26 kV or higher would be studied for pos-
sible future regulation. The Advisory Committee on Non-
Ionizing Radiation (ACNIR), an offshoot of the state
Commission on Radiation Protection, released a similar
draft in October 1993 (see MWN, N/D93).

Dr. Daniel Wartenberg of the Environmental and Oc-
cupational Health Sciences Institute in Piscataway, NJ,
ACNIR’s chair, said that the committee had spent the
past year and a half gathering more data to strengthen the
draft proposal—but only with  partial success. “The utili-
ties haven’t given us a full breakdown of the economic
costs of line construction,” Wartenberg told Microwave
News. “But we have learned enough to estimate that a
50% reduction in magnetic fields can be achieved with a
50% increase in construction costs, which amounts to
less than 1% of the total cost of operating that power line
over its lifetime.”

The rationale behind the draft proposal is that power
line EMFs should be “as low as reasonably achievable,”
better known as “ALARA.” The ALARA strategy was
advocated in New Jersey as early as 1990 by Wartenberg’s
predecessor, Dr. Fred Sterzer (see MWN, J/A90). The cur-
rent proposal notes that the “inconsistent results” of health
studies “preclude their use for the development of scien-
tifically defensible exposure limits.”

The draft proposal was announced in the May 1 New
Jersey Register. After ACNIR considers the public com-
ments, which are due by July 15, a revised draft will be
submitted to the commission, which will decide whether
or not to make it a formal proposal. Wartenberg expects
the entire process to take at least another year. For more
information or for a copy of the proposal, contact Warten-
berg at (908) 445-0197, Fax: (908) 445-0784.

Michael Hiles has left NoRad Corp., the company he had led
since 1985, to start Field Management Services Corp. (FMS),
an EMF measurement, mitigation and consulting company.
NoRad, in Carson, CA, markets glare and static screens for com-
puter monitors, electric and magnetic field meters and ELF
ProTech, a device that can redirect magnetic fields away from
a computer user. Michelle Hartzell, who had been in charge
of NoRad’s corporate communications, has become the new
president and CEO. Hiles will be working with two EMF con-
sultants, Jon Munderloh and Kenneth Griffing, who had also
been at NoRad, as well as with Per Forsgren, the former di-
rector of R&D at Stockholm Energi in Sweden. FMS has its
headquarters in Los Angeles, with offices in Charlotte, NC,
and Stockholm.
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The American Physical Society (APS) has declared that
science has not substantiated “conjectures relating cancer to
power line fields.” In a short statement, approved by APS’
governing body on April 22, the group declared that there is
“no consistent, significant link” between electromagnetic
fields (EMFs) and cancer and that “no plausible biophysical
mechanisms for the systematic initiation or promotion of
cancer...have been identified.” Indeed, “the preponderance of
the epidemiological and biophysical/biological research find-
ings have failed to substantiate those studies which have re-
ported specific adverse health effects,” the statement stressed.

The APS, which has 43,000 members, further contends that
mitigation costs are not commensurate with any risk that might
exist. (For the full text, see box below.)

“We’ve been tracking the issue for about seven years,” Dr.
Robert Park, APS’ director of information and a professor of
physics at the University of Maryland, College Park, told Mi-
crowave News. “During that time, I think most physicists were
skeptical that there could be a connection between...power
line fields and cancer for a variety of reasons.” Laboratory
research and bigger and better epidemiological studies failed
to allay public fears, Park explained, and so the APS panel on
public affairs finally decided to look at the issue more closely.

The APS statement was based on an 18-page review, Power
Line Fields and Public Health, prepared by Dr. David Hafe-
meister of California Polytechnic State University in San Luis
Obispo. In his report, based on reviews of EMF health ef-
fects, research papers and interviews, Hafemeister concluded
that “spending considerable funding to mitigate ELF [ex-
tremely low frequency EMFs] under the guidance of ‘prudent
avoidance’ would make sense if the ELF risk were documented

and some measure of cost-effectiveness could be determined.
This is not the case....”

Park said that Hafemeister, who is the head of the 19-mem-
ber APS public affairs panel, had volunteered for the review
about a year ago: “Someone had to do it and we are all grate-
ful that he did.” Other APS members helped, Park added, but
he would not identify them. Hafemeister, who served as a
U.S. Senate committee aide from 1990 to 1993, has worked
on nuclear proliferation issues. He did not return telephone re-
quests for an interview.

APS’ governing council approved the position statement
by a vote of 29-1 (17 members were absent). The single nega-
tive vote was cast by Dr. Albert Wattenberg, professor emeri-
tus of physics at the University of Illinois, Urbana, who felt
that the statement was not strong enough. “The cancer rate
should have increased many thousandfold if you could get it
from ordinary power lines,” Wattenberg told Microwave News.

Other council members include Dr. Allan Bromley of Yale
University in New Haven, CT, who was President Bush’s sci-
ence adviser and who will become APS president in 1997,
and Dr. Steven Koonin of CalTech in Pasadena, CA, who pre-
pared an EMF report on behalf of the JASONs, a high-level ad-
visory group on defense issues (see MWN, S/O93).

New York Times science writer William Broad, who once
compared concerns over EMFs to claims about space aliens,
publicized the APS statement in the May 14 Times in an ar-
ticle headlined “Cancer Fear Is Unfounded, Physicists Say”
and subtitled “Power Line Concern Is Called Needless.” It
was widely syndicated and reprinted in the U.S. and abroad.

On May 20, the Times ran a response from Dr. Daniel War-
tenberg of the Environmental and Occupational Health Sciences

atic initiation or promotion of cancer by these power line fields
have been identified. Furthermore, the preponderance of the epidemi-
ological and biophysical/biological research findings have failed
to substantiate those studies which have reported specific adverse
health effects from exposure to such fields. While it is impossible
to prove that no deleterious health effects occur from exposure to
any environmental factor, it is necessary to demonstrate a consis-
tent, significant, and causal relationship before one can conclude
that such effects do occur. From this standpoint, the conjectures re-
lating cancer to power line fields have not been scientifically sub-
stantiated.

These unsubstantiated claims, however, have generated fears
of power lines in some communities, leading to expensive mitiga-
tion efforts, and, in some cases, to lengthy and divisive court pro-
ceedings. The costs of mitigation and litigation relating to the power
line–cancer connection have risen into the billions of dollars and
threaten to go much higher. The diversion of these resources to
eliminate a threat which has no persuasive scientific basis is dis-
turbing to us. More serious environmental problems are neglected
for lack of funding and public attention, and the burden of cost
placed on the American public is incommensurate with the risk,
if any.

Reprinted below is the text of the Washington-based American
Physical Society’s statement on Power Line Fields and Public Health.
It is based on an 18-page report prepared by Dr. David Hafemeister,
which is available on the Internet at the following address: http://
www.calpoly.edu/~dhafemei. Hafemeister’s detailed resume is also
available at this address.

Physicists are frequently asked to comment on the potential dan-
gers of cancer from [EMFs] that emanate from common power
lines and electrical appliances. While recognizing that the connec-
tion between power line fields and cancer is an area of continuing
study by research workers in many disciplines in the United States
and abroad, we believe that it is possible to make several observa-
tions based on the scientific evidence at this time. We also believe
that, in the interest of making the best use of the finite resources avail-
able for environmental research and mitigation, it is important for
professional organizations to comment on this issue.

The scientific literature and the reports of reviews by other pan-
els show no consistent, significant link between cancer and power
line fields. This literature includes epidemiological studies, research
on biological systems, and analyses of theoretical interaction
mechanisms. No plausible biophysical mechanisms for the system-

APS Statement on EMFs

There Is No EMF Problem, Says the American Physical Society
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Institute in Piscataway, NJ. Wartenberg, a member of the Na-
tional Academy of Sciences’ committee reviewing EMF health
risks, argued that APS’ logic “flies in the face of convention-
al science” because “in nine of 11 epidemiology studies of
children, those with leukemia lived closer to ‘high exposure’
power lines more often than those without leukemia” and “in
the four most recent and most sophisticated occupational epi-
demiology studies, workers in three of the four studies showed
elevated leukemia and brain cancer rates.”

Physicists have long been skeptical of an EMF–cancer link.
A year ago, Dr. Robert Adair, a physicist at Yale University,
suggested that “the fear of power lines springs from the hu-
man need to find an explanation for everything bad that hap-
pens” (see MWN, M/J94). And Bromley has written that the
growing public concern about EMFs is unjustified by avail-
able research (see MWN, S/O94). Bromley was accused in 1990
of trying to suppress a report from the Environmental Protec-
tion Agency that suggested a possible link between EMFs and
some types of cancer (see MWN, M/J90 and N/D90).

Employers Win in Three EMF
Workers’ Compensation Claims

Employers have won victories in three major workers’
compensation cases that sought to link cancer with occupational
exposure to EMFs. Two of the decisions appear to be final.

AT&T Wins Nebraska Brain Tumor Case

Claims alleging that the fatal brain tumors of two Nebraska
workers were caused by EMF exposures were dismissed on
April 12. The widows of Donald Moran and Sam Toscano
attributed their husbands’ deaths in 1991 to environmental con-
ditions at the Omaha production facility of AT&T Network
Systems. Both men worked in the plant’s Building 30.

Since 1989, eight other workers in Building 30 have died
of brain cancer, according to Mike O’Brien of Cannon, Good-
man, O’Brien & Grant in Omaha, who represented Velma Moran
and Erlene Toscano. O’Brien said that compensation claims
were filed in five of these cases, and that he has been han-
dling all of them. Author Paul Brodeur drew public attention
to the deaths in his February 8 testimony before the Nebraska
state legislature (see MWN, M/A95).

Moran had done electroplating in Building 30 since 1961,
while Toscano had worked there as an electrician since 1959.
O’Brien had argued that they were exposed to high levels of
EMFs, and also to radiofrequency and microwave (RF/MW)
and some ionizing radiation.

Dr. Elaine Panitz of Princeton, NJ, a consultant in occu-
pational and environmental medicine, appeared as an expert
witness for the plaintiffs. She testified that the brain cancer

California Supreme Court
To Hear Appeal in Covalt Case

The California Supreme Court has agreed to review the dis-
missal of Covalt v. San Diego Gas & Electric (SDG&E). The
Court of Appeal in Santa Ana had ruled that this EMF claim
did not belong in court because it fell under the jurisdiction
of the California Public Utilities Commission (CPUC). The
lower court’s decision has already had a major impact on other
EMF lawsuits, and some observers have predicted that if it is
sustained, it will end all EMF litigation in California.

On May 11, four of the seven members of the Supreme Court
agreed to hear an appeal in Covalt. The Covalt family’s law-
yer, Michael Withey of the Seattle firm of Schroeter, Goldmark
& Bender, said in an interview that the Supreme Court would
probably hear the case this fall, and hand down a decision in
1996.

Covalt v. SDG&E is a property-devaluation suit, and one
of the many controversies about the Court of Appeal ruling is
whether it establishes CPUC jurisdiction over personal injury
cases. A March 30 decision in Orange County Superior Court
held that it does not. Southern California Edison Co. (SCE)
failed to convince Judge Phillip Cox that Covalt required dis-
missal of Muir v. SCE, in which Douglas Muir asserts that three
4 kV power lines outside his bedroom window led to his non-
Hodgkin’s lymphoma (see MWN, M/A95).

In Ford v. Pacific Gas & Electric (PG&E), however, the
decision went the other way. PG&E lawyer Roger Rizzo of
Sedgwick, Detert, Moran & Arnold in San Francisco said in
an interview that the judge had accepted his argument that the
case fell under the jurisdiction of the CPUC and threw the suit
out of court on May 22. Ford involves a telephone line worker
who died of brain cancer (see MWN, M/A95).

That same day, SCE petitioned the state Supreme Court to
address the personal injury issue directly by considering an-
other case, Younkin v. SCE, along with Covalt. “We would
hope,” explained SCE house counsel John Tinker, “that if they

thought Covalt was important enough to review, they would
want to consider the whole issue and not just a part of it.” The
Younkin case involves a cancer cluster in a real estate agency
a floor above some SCE transformers (see MWN, J/A94).

“I think that they should decide both issues, and I think that
they will,” said Annee Della Donna of the firm of Wylie Aitken
in Santa Ana, who represents the plaintiffs in both the Muir and
Younkin cases. “Since the issue is a jurisdictional one, it’s so
primary that it’s got to get resolved soon.” Tinker said that he
would like to see all EMF suits put on hold until the Supreme
Court decides these test cases.

The Covalt ruling was a major factor in the dismissal of
the long-running Slater School case, Hurd et al. v. PG&E, ac-
cording to plaintiffs’ attorney Joseph Davis of Davis & Win-
ston in Los Angeles. Davis said that the decision was not due
to Covalt alone, but also to a PG&E threat to hold his clients
responsible for the utility’s court costs if the lawsuit failed.
Plaintiffs agreed to an April 7 dismissal of all charges.

“They couldn’t take the fear that they’d be hit with over
$100,000 in costs,” Davis told Microwave News, saying that
this had a “chilling effect” on his clients. He expressed hope
that Covalt would be overturned on appeal but said his cli-
ents could not afford the risk, imposed by the state’s “loser
pays” litigation rule. The case involved 33 teachers, staff, stu-
dents and neighbors of the Slater School, over half of whom
had contracted cancer (see MWN, N/D92 and J/F94).
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mortality rate in Building 30 was 11 times higher than ex-
pected. But Workers’ Compensation Court Judge Paul LeClair
largely discounted her testimony, commenting in his deci-
sion that, “Dr. Panitz is not an epidemiologist.”

Expert witnesses for AT&T included Dr. Philip Cole of
the University of Alabama, Birmingham, on EMFs, Dr. Don
Justesen of the VA Medical Center in Kansas City, MO, and
Dr. Carl Sutton of Milwaukee’s Medical College of Wiscon-
sin on RF/MW radiation and Dr. Richard Monson of the Har-
vard School of Public Health in Boston on ionizing radiation.

Panitz cited Drs. David Savitz and Dana Loomis’s recent
study, which found a statistically significant relationship be-
tween EMF exposure and brain tumors. But Cole argued that
the Savitz-Loomis study “cannot be interpreted as anything
other than negative or, at most, weakly positive” for a link be-
tween EMFs and brain cancer (see p.11).

“The various studies received in evidence, at best, sug-
gest a possible causal relationship,” ruled Judge LeClair (his
emphasis). “An award of compensation cannot be based on
speculation and conjecture.” He wrote that the plaintiffs had
not shown “by a preponderance of the evidence” that on-the-
job exposures had caused the workers’ cancers.

“The scientific facts in the case clearly established that there
was no link between the illnesses of our two former employ-
ees and their jobs at the plant,” said John Heindel, an AT&T
executive, in a statement to plant employees. AT&T’s attorney,
Paul Prentiss of the Omaha firm of Timmermier, Gross & Burns,
told Microwave News that the brain cancer rate in Building
30 was no higher than is found in the general population.

Prentiss and O’Brien each said that the deadline for ap-
peal of the Moran and Toscano cases had passed. Prentiss said
the other five cases would be withdrawn because both sides
have agreed on a settlement. “I’ve got the checks right here
on my desk,” he added. “We’re just working on getting the plain-
tiffs’ signatures and processing the papers.” O’Brien said, “All
I can say is that we’ve made certain agreements, that we have
resolved to resolve the case.”

Velma Moran said in an interview that she had expressed
her desire for an appeal, and that she had not yet signed any
papers agreeing to a settlement. O’Brien responded that all
of his clients had agreed, before the deadline, to seek a settle-
ment with AT&T.

Neither attorney would comment on their agreement. How-
ever, Microwave News has learned that AT&T had offered the
seven plaintiffs a settlement of $500,000, but in March re-
duced this to $140,000. After Judge LeClair’s decision, AT&T
cut its offer to $55,000 for all seven together, most of which
would go towards expert witness fees and legal expenses.

Pilisuk Leukemia Suit Rejected

On May 4, a jury in Seattle voted 10-2 against a suit in-
volving Robert Pilisuk, a Seattle City Light employee with
acute lymphocytic leukemia (ALL) who died in 1989. The
jury found that the Washington Board of Industrial Insurance
Appeals acted properly last year in rejecting a pension claim
by his widow, Mimi Handlin Pilisuk. Her lawyer, Michael
Withey of the Seattle firm of Schroeter, Goldmark & Bender,

told Microwave News that he would not appeal.
Last September, the appeals board had supported (2-1)  the

April 1994 opinion of Industrial Appeals Judge Linda Wil-
liams, who had written, “While the theory that EMF promotes
or co-promotes leukemia is plausible, it is not probable.”

The verdict of the King County Superior Court jury was
the fourth defeat in a row for the Pilisuk claim (see MWN, M/
A91, M/J92, J/F94 and S/O94). No new evidence was allowed,
as the jury could only consider whether the appeals board acted
properly given the evidence before it. Attorneys for both sides
hired actors to read from hearing transcripts. “It helped keep
the jury awake,” said Seattle Assistant City Attorney Betty
Ngan. She said that Williams had allowed both sides to present
scientific evidence in extensive detail.

“Unfortunately, the jury felt that the issue of biological plau-
sibility had been established only as possible, not probable,”
said Withey, “though they did seem impressed by the epide-
miological studies.”

Pilisuk was employed by Seattle City Light as a cable splicer/
electrician from 1982 until his death from pneumonia brought
on by his ALL. Withey presented evidence that Pilisuk’s av-
erage EMF exposure on the job was 12.6 mG.

Kaiser Wins Round in Brewer Lymphoma Case

The first ruling in the U.S. to find that EMFs cause cancer
has been reversed. Like the original ruling, however, the sig-
nificance of the decision is mostly procedural. A full hearing
on the merits of the case—a workers’ compensation claim
against Kaiser Aluminum & Chemical Corp. in Washington
state—will probably come within six months, according to
the plaintiff’s lawyer, Lance Palmer.

The case was filed by James Brewer, who worked in the
“potroom” at Kaiser’s aluminum smelting plant in Tacoma
from 1969 until 1986. Brewer was diagnosed with non-Hodg-
kin’s lymphoma in November 1991.

The state accepted Brewer’s claim on June 29, 1994, based
only on the evidence submitted by his attorney (see MWN, J/
A94). The claim had been filed almost a year and a half ear-
lier, and Kaiser had twice failed to respond to queries from
the Department of Labor and Industries.

The acceptance of the claim attracted considerable atten-
tion, and the department was quick to downplay its signifi-
cance. “We’re not making a scientific judgment on the link-
age of EMF and cancer,” Director Mark Brown said last year.
“Under law, workers are entitled to sure and speedy relief.
I’m not sure we’ve made the right decision here on the ‘sure’
side of the equation.” Kaiser asked that the ruling be reversed,
and the department granted its request on February 23, 1995.

Palmer, of the Seattle firm of Levinson, Friedman, Vhugen,
Duggan & Bland, said that he was “disappointed but not sur-
prised” by the reversal. He said that the department gave no
explanation of the reasons for its reversal, and that he is tak-
ing the case to the Board of Industrial Insurance Appeals.

Seven of Brewer’s coworkers in the potroom developed
cancer and died. Studies of the plant’s workers have found
elevated rates of lymphoma and leukemia, as well as immune
system abnormalities (see MWN, J/A90 and J/F93).
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At a time when a number of federal officials are expressing
frustration at the slow pace of CTIA’s health research pro-
gram, the congressional Office of Technology Assessment
(OTA) in Washington has given CTIA’s Wireless Technology
Research group (previously known as the SAG) a vote of con-
fidence. In a draft of a forthcoming report on Wireless Tech-
nologies and the National Information Infrastructure, OTA
analysts hold that, “The SAG and its research process appear
to meet the criteria for unbiased and open scientific research,”
and that, “Questions have been raised about the potential bias
of [research sponsored by the cellular telephone industry],
but these concerns appear to have been adequately addressed.”
The OTA allows that, “There is currently not enough scien-
tific information available to finally determine one way or
another whether there are long-term adverse health effects of
wireless communications devices, or what they might be.”
But it advises, nonetheless, that, “Although research is still
sparse, at present there appears to be little cause for concern
that hand-held cellular telephones cause adverse health ef-
fects, such as cancer.” The OTA offers little to support this
position, except that, “Cellular telephones...put out little power

WTR Blacklists Microwave News

Wireless Technology Research (WTR), CTIA’s re-
search group, has blacklisted Microwave News. Mike
Volpe, WTR’s spokesperson, said that he will no longer
provide this newsletter with press releases, reports or any
other documents.

Volpe explained that he made the move after Dr. Louis
Slesin, Microwave News’ editor and publisher, refused
to provide WTR with advance copies of the newsletter.
In addition, Volpe complained that other issues of the pub-
lication had arrived late. He said he suspected that this
was the result of political bias.

“If you guys play ball with us and send us the informa-
tion in an expedited manner, then I’ll send you documents,”
Volpe told Microwave News. “Until that’s resolved, I’m
not going to send them to you.” Volpe professed indif-
ference to the outcome, saying, “More people read the
Wall Street Journal and the New York Times than Micro-
wave News, so if we skip you guys it’s no skin off my
back.”

WTR Chairman Dr. George Carlo did not respond when
asked whether he agreed with Volpe’s actions.

“In 15 years of publication, we have never had a request
to provide advance copies and we are not going to start
now,” Slesin said. He added that all subscribers’ copies
are sent out at the same time by a mailing house and that,
“The suspicion that the mailing house has been asked to
delay the copies of a particular subscriber is false, petty
and ridiculous.”

“The real question is this,” said Slesin. “What is a re-
search organization doing with an enemies list?”

and skin proves to be a fairly effective shield for much of the
radiation a typical cellular phone puts out.” On hearing this,
one federal staffer could not contain his amazement. “Where
did they get that?” asked the official, who requested anonym-
ity. “It is not scientifically credible.” (See, for instance, MWN,
J/F94 and J/F95.) The OTA also tries to put to rest the possi-
bility of a brain tumor risk by citing a 1993 letter from Dr.
Kristian Storm of the University of Wisconsin, Madison, who
argued that the rate of brain cancer “has not changed signifi-
cantly over the last decade.” Storm’s view—which he also
detailed in an affidavit on behalf of NEC in the Reynard brain
tumor case and which Judge Ralph Nimmons Jr. cited in his
order dismissing the suit (see p.10)—is at odds with statis-
tics published earlier this year by the National Cancer Insti-
tute (NCI). Writing in the February 1, 1995, issue of the Jour-
nal of the NCI, Dr. Susan Devesa and her NCI coworkers
report that the incidence rate of brain cancer has shown a “siz-
able” increase. When asked about this apparent conflict, Todd
LaPorte, an OTA analyst who is working on the report with
David Wye, the project director, said that he was unaware of
the NCI data. LaPorte stressed that health impacts are not the
main thrust of the report and that the April 4 draft obtained
by Microwave News did not have the “benefits of reviewer
comments.” Interestingly, the OTA was remarkably prescient
about the outcome of the Reynard case. Six weeks before Judge
Nimmons handed down his decision, the OTA announced that
the case had been dismissed “for lack of evidence.” LaPorte
predicted that the final report would be published at the end
of June.

««  »»
In his coverage of the dismissal of the Reynard brain tumor
case (see p.10) on May 20, the Washington Post’s John Schwartz
makes the following statement towards the top of the story:
“But researchers who have studied possible connections be-
tween cancer and exposure to radiowaves of the frequencies
used by cellular telephones have found no statistical correla-
tion between the two.” The statement is unattributed.

««  »»
A group of Boonton, NJ, residents may have prevailed, at
least temporarily, against the siting of nine cellular telephone
antennas in their community, but, in the process, they took a
drubbing from the local press. The anti-antenna residents ob-
jected to Bell Atlantic Mobile’s (BAM) application to build
the towers on a nearby apartment building, in spite of tests
done by the company, which, according to BAM spokesper-
son Robin Nicol, showed that the microwave exposures would
be far below the New Jersey standard. The standard is based
on the 1982 ANSI guidelines (see MWN, Ap84 and J/F94).
The tests also showed no measurable radiation levels at a dis-
tance of 75 feet, Nicol said. After eight months of hearings,
the zoning board rejected BAM’s application by a vote of 4-
2, with the majority arguing that the public anxiety was dis-
ruptive, according to the Morristown, NJ, Daily Record. Four
days after the vote, on May 1, the Daily Record ran an edito-
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rial, “Victory for Voodoo,” that declared, “Witch doctors have
taken over Boonton,” and asked, “Is New Jersey next?” The
editorial described the anti-antenna group as “ignorant agita-
tors” and suggested that “...the episode reflects a deeper mod-
ern problem—a problem not far removed from the puzzle of
the Oklahoma bombing; what can we do to counteract the sort
of sweeping public superstitions that frighten people into
thinking radio antennas kill you and the federal government
is a Soviet/UN conspiracy?” It did not take long for some Boon-
ton residents to respond. In a letter published on May 5, Mar-
lene Middleton asked that the editors apologize for their attempt
“to exploit the horrific [Oklahoma] tragedy to make some
bizarre, confusing and irrelevant point.” She pointed out that
the people of Boonton have become “highly educated in the
field of cellular radiation” after listening to hours of testi-
mony on both sides of the issue. “I suggest you take the time
to read the transcripts and educate yourself,” Middleton wrote.
Another resident, Bonnie Lobb, suggested in a May 10 letter
that BAM build its antennas on top of the Daily Record build-
ing. “I seem to recall that there aren’t any churches, residences
or schools anywhere near you! See if your employees will ap-
preciate it.” (The editors had already stated in response to an
earlier letter that the paper would be glad to lease its roof for
cellular antennas.) The war of words is not likely to stop soon.
Nicol told Microwave News that the company plans to appeal
the board’s vote.

««  »»

CTIA’s research arm has changed its name again. First known
as the Scientific Advisory Group (SAG) on Cellular Phone
Safety and then as the SAG on Wireless Technology (see MWN,
J/F95), it is now the Wireless Technology Research (WTR)
Limited Liability Co. WTR’s Dr. George Carlo said that the
latest change is a result of a recommendation from the Gen-
eral Accounting Office in its report on cellular phone health
research (see MWN, N/D94). The new name also reflects a
change in legal status, and comes a month after Carlo was sued
by Debbra Wright for conspiring to deceive the public about
the health risks posed by cellular phones (see MWN, M/A95).

««  »»
A cellular phone was a lifesaver—at least for a short time—
according to a May 18 Associated Press report. On May 15,
minutes before Darrell Gene Devier, a Georgia man con-
victed of rape and murder, was scheduled to be executed, a
storm left the state prison near Jackson without power and
telephone service. Unable to be contacted in the event that
Devier had been granted a reprieve, Georgia Attorney Gen-
eral Michael Bowers left the prison with his cellular phone
and drove until he received a clear dial tone. And when he
did, he got word from the U.S. Supreme Court that the death
sentence had been stayed. (A state corrections official told
reporters that the execution would have been delayed as long
as the prison was out of contact with the outside world.) The
suspension did not last long, however, as later that week the
Supreme Court lifted the stay and Devier was executed.

Separate studies at Mt. Sinai Medical Center in Miami Beach,
FL, and at the Mayo Clinic in Rochester, MN, have found that
American digital cellular phones can cause implanted cardiac
pacemakers to change their pulse rate or stop functioning al-
together. In all cases, the pacemakers returned to normal op-
eration once the cellular phones were removed.

The Food and Drug Administration (FDA) said that the new
studies agree with results to date from its own ongoing re-
search. Last year similar types of electromagnetic interference
(EMI) were reported by Swiss and Italian researchers (see
MWN, J/A94).

The research group of the Cellular Telecommunications In-
dustry Association (CTIA), Wireless Technology Research
(WTR; see above), released a statement that such studies had
“generated valid questions about wireless technology” and
announced that it was about to proceed with a larger-scale
investigation.

“When [the European studies] first came out, people said
the effects weren’t important because the studies weren’t done
with American technology,” observed Dr. Roger Carrillo, the
director of the Mt. Sinai study. “Well, now we’ve shown ef-
fects with American technology.” U.S. hand-held digital cel-
lular phones operate at 0.6W peak power, compared to a peak
power of up to 2W in European phones.

“If a patient asked me if it was okay to use a cellular phone,
I’d have to say I don’t know,” said the Mayo Clinic’s Dr. David

Hayes. “Because we can’t answer the question, I’d be particu-
larly cautious with patients who are completely pacemaker-
dependent.” At the same time, Hayes said, it is important not
to overstate the problem. Hayes and Carrillo presented their
results on May 3 at the 16th Annual Scientific Sessions of the
North American Society of Pacing and Electrophysiology
(NASPE) in Boston.

Almost all cases of interference occurred with phones held
over the chest, close to the implanted devices. “I can imagine
a potential problem,” said Carrillo, “if the telephone rings while
it’s in a pocket near the pulse generator.” With a phone held
against a patient’s ear, Hayes only rarely found interference,
and Carrillo found none at all.

Digital phones have been considered more likely to cause
pacemaker EMI, since their pulsed transmissions can be inter-
preted by the pacemaker as a heartbeat. Hayes saw no interfer-
ence from analog phones, and recommends that a pacemaker
user who wants a cellular phone choose one with this older
technology. While digital models constitute a small percent-
age of cellular phones in the U.S. today, they are expected to
become dominant within a few years.

Carrillo also found that analog models caused no effects
on pacemakers implanted in patients, but observed minor in-
terference from analog phones in laboratory tests of the de-
vices alone. He said in an interview that for now he is telling
patients to keep all cellular phone antennas away from their

U.S. Cellular Phones Found To Cause Pacemaker Interference
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WTR is concerned, its study is already under way, since the
work of Carrillo and Hayes had played an important role in
shaping the WTR protocol. Volpe said in an interview that
the only steps remaining before WTR funds can be released
for the new experiments are an internal budgetary review and
the working out of contract language between WTR lawyers
and the participating institutions.

Carrillo highlighted the importance of developing govern-
ment standards “to be sure that new pacemaker units are well
shielded against this kind of interference. Microwave ovens
were once a problem for pacemaker patients, but are not to-
day. In the same way, I think in 20 years this will be a piece
of history.”

In a May 3 statement, the FDA said that Carrillo’s and Hayes’s
results are in line with the agency’s laboratory testing so far:
“Based on these preliminary findings, cellular phones do not
seem to pose a significant health problem for pacemaker
wearers. Still, people with pacemakers may want to take some
simple precautions to be sure that their cellular phones don’t
cause a problem”—for example, by not carrying the phone
in a shirt or jacket pocket. The FDA is conducting lab tests on
a wide range of pacemakers, including older models no longer
on the market. It will carry out a similar examination of im-
planted defibrillators, but does not plan any patient studies.

Medtronic Inc., of Minneapolis, the manufacturer of half of
all pacemakers worldwide, said that laboratory testing of its
own devices with a variety of cellular phones “indicated that
there may be some temporary effects only in very close prox-
imity to the implant.” Since March of this year, the company
has recommended that patients with implanted pacemakers fol-
low these precautions when using a cellular phone: keep the
phone at least six inches away from the implanted unit at all
times; hold the phone against the ear farther from the implant;
and do not carry the phone in a pocket or on a belt adjacent to
the pacemaker. Medtronic spokesperson Dick Reid said that
a total of 132,000 pacemakers were sold in the U.S. in 1994.

Carrillo said his interest in the issue began two and a half
years ago, when a pacemaker user asked him whether it was
safe to use a cellular phone. He could find no studies on the
question and became interested in doing one himself. In Car-
rillo’s experiments, ten different models of cellular phones
were used by 59 volunteers with implanted pacemakers, none
of whom were completely pacemaker-dependent. He found
EMI with 19 different pacemaker models in 21 volunteers.

Hayes worked with 30 volunteers and noted interference
with 16 of their pacemakers. His study used four different types
of cellular phones, three hand-held models and one portable
that transmits at a higher power of 3W. Hayes told Microwave
News that the portable caused substantially more interference
than the hand-helds.

Meanwhile the June 1995 issue of PACE (Pacing and Clini-
cal Electrophysiology, 18, pp.1218-1224), NASPE’s official
journal, contains the first published paper from the European
research efforts announced last year. Dr. Vincenzo Barbaro
and a team at the Istituto Superiore di Sanità in Rome, Italy,
studied the effects of European GSM digital phones on pace-
makers in 101 patients, and found EMI in 26 of them.

Pacemakers & Security Systems

Antitheft devices used in retail stores can cause EMI
with implantable cardiac pacemakers, according to a re-
cent study by a pacemaker manufacturer. More modern
antitheft units caused less interference, and all pacemak-
ers returned to normal afterwards.

Eric Lucas, Delos Johnson and Bryant McElroy of Pace-
setter Inc. in Germantown, TN, tested five models of pace-
makers attached to a heart simulator—not implanted in
patients—with six types of electronic article surveillance
(EAS) systems. The EAS devices included UHF, RF, mag-
netic and acoustomagnetic units, all of which transmit a
pulsed signal.

“High-frequency and lower-power EAS systems, i.e.,
newer technology, produced fewer and less pronounced
effects than older low-frequency and high-power EAS
systems,” according to the November 1994 issue of PACE
(17, pp. 2021-2026). The UHF EAS device caused no in-
terference at all.

Metal detectors such as those used in airports and court-
houses operate differently from EAS systems. While cases
of minor interference have been reported, a study of 103
pacemaker users found no interference of any kind (PACE,
11, pp.1386-1387, 1988).

pacemakers. For his part, Hayes told Microwave News that, “My
gut feeling is that analog phones are safe,” but that until more
testing is done, patients might want to follow this precaution.

Five days before the NASPE conference, WTR issued a
press release stating that it had completed a research protocol
for its own study of EMI with pacemakers. “This study will
help provide a basis to determine whether there is a public
health risk from interference between pacemakers and wire-
less hand-held telephones, and the extent of the risk, if one is
identified,” explained WTR Chairman Dr. George Carlo.

Besides this patient testing funded by WTR, laboratory test-
ing of pacemakers and cellular phones is being planned at the
University of Oklahoma’s industry-funded Center for the
Study of Wireless Electromagnetic Compatibility in Norman
(see MWN, J/A94). “The protocols for the clinical epidemi-
ology study and the University of Oklahoma work have been
jointly developed to complement each other,” according to
Carlo’s statement.

Hayes and Carrillo are both serving on a 14-member com-
mittee, chaired by Carlo, which advised WTR on its protocol
during nine months of discussions. Both researchers will take
part in this larger patient study funded by WTR, along with
Dr. Hans Moore of George Washington University Medical
Center in Washington. Asked when the WTR experiments
would begin, Carrillo told Microwave News, “You’d have to
ask them.” He noted that, “We have been working with WTR
on this protocol since October, and it seems that every time
we get closer and closer, it still doesn’t move forward.”

WTR spokesperson Mike Volpe responded that as far as
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Brain Tumor–Cell Phone Suit
Dismissed; Review Requested

The first lawsuit alleging that cellular telephone use can cause
or promote brain cancer has been dismissed. But the attorney
for David Reynard, whose wife died of brain cancer in 1992,
is asking the judge to reconsider.

John Lloyd, Reynard’s St. Petersburg, FL, attorney, said he
served papers on June 1 asking U.S. District Court Judge Ralph
Nimmons Jr. to reconsider his May 17 decision. Lloyd said
he was unable to submit all of his testimony in time because
the court had not set a date for filing opposing affidavits, a
procedural violation that, he said, should be grounds for re-
versing the dismissal.

At least seven other suits are still pending nationwide in which
plaintiffs are seeking to link cellular phones with brain cancer.

“We’re obviously disappointed and surprised. We had no
idea this was going to happen,” Reynard told Microwave
News. “It seems it was just a slap in the face more than a real
legal decision.”

Nimmons dismissed Reynard’s suit against Melville, NY-
based NEC America Inc. and GTE Mobilnet of Tampa (FL)
Inc. on the grounds that Reynard had not provided admis-
sible evidence on medical causation. Nimmons cited the land-
mark U.S. Supreme Court decision, Daubert v. Merrell Dow
Pharmaceuticals Inc., which allows the trial court to deter-
mine the admissibility of expert testimony.

Dr. John Holt of the Microwave Therapy Center in Perth,
Australia, and Dr. David Perlmutter, a neurologist in Naples,
FL, provided testimony for Reynard. Expert testimony for
the defense came from Dr. Kristian Storm of the University
of Wisconsin, Madison, and Dr. Carl Sutton of the Medical Col-
lege of Wisconsin in Milwaukee.

Nimmons devoted much of his opinion to explaining why
he found Perlmutter’s affidavit to be inadmissible: “[It] con-
tains no reference to any scientific or medical research by Dr.
Perlmutter independent of this litigation or any indication that
he examined Susan Reynard or reviewed her medical records.”
Further, “...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.”

Thomas Wheeler, president of the Washington-based CTIA,
applauded the dismissal: “The court threw out the suit on the
very specific grounds that it represented junk science.”

Perlmutter, however, told Microwave News that “the refer-
ence to ‘junk science’ is simply a ploy. That’s their interpre-
tation of the research, but in fact it really is good science.”

NEC America Senior Vice President James Carpenter said
he welcomed the dismissal “as a verification of our position
that cellular phones are safe.” He added that, “Public safety
is paramount to NEC.”

Robert Holstein, whose Chicago-based firm, Holstein, Mack
& Klein, represents six of the plaintiffs currently seeking to
link cellular telephones with brain cancer, did not return tele-
phone calls asking for comment. Trial dates for these cases
have not yet been set, according to an attorney at the firm.

Reynard’s suit, which was originally filed on April 8, 1992,
alleges that his wife Susan Reynard’s portable cellular tele-
phone either initiated her brain tumor or accelerated the
progress of an already existing tumor (see MWN, M/J92 and
J/F93). Susan Reynard died in May 1992, two years after she
was first diagnosed with cancer. She had used an NEC P9000
hand-held cellular phone for two years prior to her diagnosis,
according to her husband.

CTIA Research Group Funds
$1.5 Million Dosimetry Study

After 18 months of negotiations, Dr. C.K. Chou of the
City of Hope National Medical Center in Duarte, CA, has
received $1.5 million from the CTIA’s Wireless Technology
Research (WTR) Limited Liability Co. for a three-year study
of human exposures to microwave radiation from cellular
phones.

This is the largest grant that WTR (formerly known as the
SAG—see p.8) has awarded to date as part of its $15-25 mil-
lion research program, and it is the first for work that does
not involve epidemiology. The first phase of Chou’s project
will be to design a head-only exposure system—to simulate
the use of cellular phones —for use in animal experiments.

WTR has also signed two other, related contracts. Dr. Greg-
ory Lapin of ComBioMed Labs in Deerfield, IL, has received
$64,000 to develop computer models of experimental ani-
mals to help Chou design exposure systems. And Dr. Allen
Taflove of Northwestern University in Evanston, IL, has re-
ceived $28,000 to analyze proposed exposure systems for in
vitro studies in order to protect against generating “hot spots”
which could cause heating in tissue cultures.

Dr. George Carlo, the chairman of WTR, first announced
Chou’s award in December 1993 (see MWN, J/F94), but it was
delayed by negotiations over the ownership of the research
equipment and results, and by Carlo’s insistence that Chou
use good laboratory practices (GLPs). In an interview, both
Chou and Carlo’s spokesperson Mike Volpe played down any
past differences. “We have been waiting a long time and now
we are looking forward to a successful project,” Chou said.
Volpe refused to comment on the sticking points in the con-
tract negotiations.

With the WTR funds, Chou will purchase a super-com-
puter—he calls it a “baby Cray”—to carry out complex do-
simetry calculations. At the conclusion of the study, WTR
will donate the computer to the medical center.

When Carlo originally announced Chou’s award, he also
said that he would contract with Dr. Om Gandhi of the Uni-
versity of Utah, Salt Lake City, for additional dosimetry stud-
ies. No agreement has yet been reached, however. “I am very
disappointed.” Gandhi told Microwave News, “We were talk-
ing about such a small amount of money—less than
$100,000.” Gandhi said that he had submitted a number of
proposals and revisions over the last 18 months. “There has
been a lot of paperwork,” he said. Neither Carlo nor Volpe
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responded to queries on the status of the Gandhi contract.
In the second year of the project, once the exposure sys-

tem is completed, Chou will develop computer and human
models (from the navel up) to estimate the amount of micro-
wave energy absorbed by a cellular phone user. In the third
year, Chou will conduct MRI scans on human subjects and
apply the data to refining his models.

Chou, the director of radiation research at the City of Hope
center, was the associate director of the University of Wash-
ington’s Bioelectromagnetics Research Lab in Seattle before
moving to California ten years ago. At that time, the lab was
run by Dr. Bill Guy, who, along with Carlo and Dr. Ian Munro
of CanTox in Mississauga, Canada, run the three-member WTR.
Chou worked with Guy on microwave dosimetry and the
health effects of long-term microwave exposures. At the City
of Hope, Chou has focused on the distribution of energy from
hyperthermia applicators.

Dr. Susan Putnam of the Harvard Center for Risk Analy-
sis in Boston said that WTR had not asked the center’s advi-
sory committee on cellular phones to review any of the three
funded projects.

Communications Industry Seeks
Ways To Facilitate Tower Siting

The communications industry is stepping up its efforts to
expedite the expansion of the country’s cellular phone and per-
sonal communications services (PCS) networks. Trade asso-
ciations representing the wireless industry have turned to Pres-
ident Clinton and the Congress for assistance, in addition to
petitioning the Federal Communications Commission (FCC).

In a March 22 letter, Thomas Wheeler, president and CEO
of the CTIA in Washington, asked the President to issue an
executive order directing federal agencies to facilitate the use
of property that they control. “Too often the process of build-
ing transmission sites is thwarted or substantially delayed by
federal agencies which control the sites on which antennas
need to be located,” Wheeler wrote. He suggested using the
rooftops of General Services Administration buildings and
public lands managed by the Park and Forest Services.

As of late May, the White House had not formally responded,
according to CTIA spokesperson Mike Houghton. But, “ There
have been conversations,” he told Microwave News.

Clippings from All Over

FROM THE FIELD

This is a large and well-done study. Its results can be relied upon....The
study is overinterpreted with regard to the EMF–CNS [central ner-
vous system] cancer relationship. Until this relationship can be shown
to hold, in a dose–response fashion,...the study cannot be interpreted
as anything other than negative or, at most, weakly positive for the
EMF–CNS cancer association....The present study is categorically
negative for virtually all forms of cancer. When seen in this light and
when its high quality is taken into account the study gives us a tran-
scendental perspective: As studies of occupationally exposed per-
sons have increased in size and quality, the EMF–cancer link has
become ever weaker and less consistent. A true cause–effect rela-
tionship would have moved the other way, becoming ever stronger.
Indeed, in the last two years three large-scale, well-done studies of
men occupationally exposed to EMF have been published. None of
these studies presents impressive evidence for a cause–effect rela-
tionship between EMF and any form of cancer. And, no two of the
studies even show an overall association for any one form of cancer.
Thus, in broadest perspective, the present study is reasonably persua-
sive as to the absence of an EMF–cancer relationship.

—Dr. Philip Cole, Evaluation of “Magnetic Field Exposure in Relation
to Leukemia and Brain Cancer Mortality Among Electric Utility
Workers” by David Savitz and Dana Loomis, January 20, 1995

One key issue complicating the investigation of exposure to EMFs is
the question of how to measure them. Not only is there imprecision in
the technology currently used to assess EMFs in the field, there is al-
so disagreement over what constitutes exposure and what elements
the exposure monitors should be measuring. EMF is a very broad cat-
egory, and scientists contend that any effects seen in epidemiologic
or laboratory studies may depend on what elements of electric and/or
magnetic fields (e.g., wavelength or frequency, intensity of the field,
degree of polarization, whether the field is continuous, intermittent,
or transient) are being measured, and what exposure parameters (such

as time-weighted average, peak field levels, or lifetime exposure) are
being investigated. Each element may play a role in the potential im-
pact of EMFs, yet there is little consensus on what parameters we
should be capturing. In other words, scientists agree that how EMFs
are measured may matter a lot, but they do not yet know which expo-
sure measures, if any, are physiologically meaningful.

—“Workers, EMFs and Cancer,” Risk in Perspective, a publication
 of the Harvard Center for Risk Analysis, p.6, April 1995

Some members of such groups [e.g., Arizona Patriots] contend that
the United Nations plans to conquer the United States, using a secret
strike force made up of the National Guard and foreign troops and hir-
ing Los Angeles street gangs to confiscate the guns of private citi-
zens. Some think that United States currency is imprinted with secret
bar codes so that government officials in vans equipped with mi-
crowave scanners can drive by their homes and count their money.
Others fear that the United States is run by a secret organization.

—Tim Weiner, “FBI Hunts 2d Bombing Suspect and Seeks Links
 to Far Right; Rain Stalls Search of Rubble,”

New York Times, p.32, April 23, 1995

EPRI plans to compare the methodologies and results of the three
studies [Sahl, Savitz and Thériault] to investigate the reasons for dif-
ferences in the results and also plans to pursue other comparative analy-
ses. The studies’ focus on utility workers and their use of state-of-
the-art exposure assessment are thought to offer a unique opportunity
to better understand both exposure environments and potential risks
in the industry. Explains [EPRI’s Leeka] Kheifets: “We are planning
to bring all the researchers together and have them examine their da-
ta in more detail so that, we hope, a clearer picture will emerge and we
will know where to go from there.”

—“Utility Workers and EMF Health Risks,”
EPRI Journal, p.17, March/April 1995
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HIGHLIGHTS

Meanwhile, Reps. Scott Klug (R-WI) and Tom Manton (D-
NY), working with the Personal Communications Industry As-
sociation (PCIA), also based in Washington, have proposed
amending the Communications Act to prohibit state and local
governments from adopting RF/MW radiation safety rules that
are more stringent than those previously adopted by the FCC.

The amendment, if enacted, would also force the FCC to
complete its rules on RF/MW safety within six months. The
commission has proposed adopting the 1992 American Na-
tional Standards Institute limits (see MWN, M/A93), but fi-
nal rules may now be delayed by the Environmental Protec-
tion Agency’s (EPA) forthcoming draft RF/MW exposure
guidelines (see p.15).

“It would be hard for the FCC to ignore what the EPA rec-
ommends,” said Dr. Robert Cleveland of FCC’s Office of
Engineering and Technology. He explained that two former
FCC chairmen have written to the EPA saying that the com-
mission would defer to the agency regarding RF/MW safety
guidelines. “Most likely,” Cleveland added, “the FCC will
incorporate the EPA recommendations in another proposal for
comment later this year.”

On May 17, the House Telecommunications and Finance
Subcommittee passed the Klug-Manton amendment. The
House Commerce Committee then passed the communica-
tions bill, including the amendment, on May 25. The bill will
next be considered by the full House and then by the Senate.

The rewrite of the Communications Act is a complex and
controversial piece of legislation—of which the cellular and

PCS provisions are only a small part—and most observers
do not expect it to emerge from Congress any time soon.

Last December, the FCC received petitions from the CTIA
and from the Electromagnetic Energy Association for, respec-
tively, federal preemption of state and local regulations on
tower siting and a national RF/MW safety standard (see MWN,
J/F95). The petitions have prompted a large number of com-
ments, both for and against (see below).

In an April 18 letter to the mayor of Stanton, CA, who had
argued against CTIA’s petition, FCC Commissioner Rachelle
Chong indicated how she is approaching her decision: “I be-
lieve that the commission must balance the federal interest in
ensuring the development of a competitive, efficient mobile
services infrastructure against legitimate interests of local gov-
ernments in regulating zoning and land use matters.”

The FCC has yet to rule on CTIA’s petition. “We are look-
ing at it and in the next couple of months something will cer-
tainly be moving,” Jeff Steinberg, a senior attorney in FCC’s
wireless bureau, told Microwave News. In 1985, the FCC de-
clined a similar request for federal preemption (see MWN, Ap85).

The Congressional Office of Technology Assessment is pre-
paring a report, Wireless Technologies and the National Infor-
mation Infrastructure, which addresses the tower siting issue
(see also p.7). The cellular and PCS industries estimate that
100,000 antennas will have to be built over the next decade
in order to expand the country’s wireless network, according
to a chapter entitled “Zoning Regulations and Antenna Sit-
ing: Local Control and Federal Preemption.”

Battle Lines Drawn on CTIA Petition Seeking Federal Preemption of
State and Local Cellular Phone and PCS Tower Rules

The [FCC] should deny the petition because it strikes at the heart of
the power of municipalities and states to develop zoning rules that will
protect the environment and public health. As a matter of policy, state
and local governments should not be restrained in exercising their
authority to issue and enforce zoning regulations that protect aesthetic,
health and economic interests and that promote the public interest.

—Natural Resources Defense Council, New York City, February 16

APC supports the petition....In its efforts to establish the hundreds
of base station sites necessary to offer PCS in this region, APC is
now facing serious local zoning obstacles...that confirm the immi-
nent need for the relief sought by CTIA....The delays, unnecessary
costs and outright bars to tower siting to which local governments
have subjected APC will continue to hamper development of PCS
infrastructure unless the commission exercises its authority to pre-
empt the patchwork of local regulations....[A] new commission rule
concerning preemption of zoning restrictions on CMRS infrastruc-
ture could recognize legitimate local interests in health, safety and
aesthetic regulation, while also constraining such regulation on the
basis of reasonableness principles.

—American Personal Communications (APC),
 Washington, February 17

McCaw agrees that there is a substantial and immediate need for com-
mission action to preempt the growing patchwork of state and local
cell-siting restrictions that are impeding the development of the na-
tional telecommunications infrastructure....McCaw has observed in

Excerpted below are comments submitted to the FCC in response
to the petition filed by the CTIA on December 22, 1994. Comments
were due by February 17 and reply comments by March 6 (see MWN,
J/F95). Reply comments are marked with a “‡”. Note that CMRS
stands for Commercial Mobile Radio Service.

...The FCC, a federal agency, has no constitutional or legal or legis-
lative right to challenge state and local regulatory procedures in this or
any matter.
—Bert Dumpé, Ergotec Association Inc., Arlington, VA, February 13

The Aircraft Owners and Pilots Association (AOPA)...strongly objects
to the [CTIA] petition....AOPA suggests that CTIA has not demon-
strated any legal authority for such FCC preemption....This petition
is at odds with the established and federally recognized responsi-
bility of state and local governments concerning tall towers.
—Aircraft Owners and Pilots Association, Frederick, MD, February 15

This extraordinary proposal has no legal justification and would be
contrary to the public interest....[S]tate regulation of siting does not
conflict or impede the development of the telecommunication infra-
structure; rather, state siting regulation serves the important purpose
of ensuring that such development is consistent with other public
interests of protecting the environment and residents. These impor-
tant policy goals should not be lightly tossed aside in a rush to build
the information superhighway.

—Connecticut Attorney General Richard Blumenthal and the
Connecticut Siting Council, February 16
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recent years an alarming increase in the number and variety of state
and local regulatory constraints that have the purpose or effect of pre-
venting or substantially hindering the installation of cell-site facilities
essential to the provision of innovative, efficient and economical
CMRS services....Frequently, such regulations are developed as a
political response to the unfounded claims of a few vocal constitu-
ents who wrongly assert that the low-level [EM RF] emissions gen-
erated by cell sites pose a health risk to the community. Although
these charges are firmly belied by exhaustive studies, expert testimony
and the commission’s own determination that cellular facilities op-
erate far below the well-established federal limits for RF radiation,
an increasing number of states and localities have established their
own standards for RF regulation.

—McCaw Cellular Communications Inc., Washington, February 17

Matters of public health, welfare and safety are, for the most part,
issues of local concern....[L]ocal government officials live and work
in the communities which they serve and are, therefore, more knowl-
edgeable about the health, welfare and safety issues affecting their
communities.

—National Association of Telecommunications Officers and
Administrators, National Association of Counties, National League of

Cities and U.S. Conference of Mayors, February 17

Because increased local oversight over tower site construction and
operations is adversely affecting a licensee's ability to engage in com-
mission-authorized activities, federal supremacy in the form of pre-
emption must now be asserted....[T]he commission must consider the
economic hardship of complying with conflicting federal, state and
local regulations—many communications operations will expend con-
siderable resources trying to comply with such conflicting regulations.
In most cases, the expense will be passed along to the consumer. In
other cases, the expense will suffocate the business and cause a with-
drawal of service to the public.

—Personal Communications Industry Association (PCIA),
Washington, February 17

[P]reemption of state and local authority is neither warranted as a
matter of fact nor of law....CTIA cites not a single local siting ordi-
nance or regulation which has “physically delay[ed]” or “pre-
vent[ed]” the siting and build-out of CMRS towers....[H]ad CTIA
examined the facts, the facts would have demonstrated graphically
that state and local entities have fostered, not hindered, the efficient
development of infrastructure necessary to support wireless carriers.
...[I]n the vast majority of cases in which the site proposed by the
carrier was deemed incompatible with health, safety, environmental
or aesthetic concerns in the community, the local entity typically found
an alternative site. For example, the CPUC is aware of cases where
a cellular carrier has sought to place its towers in a school yard or on
a public beach. In these cases, the local entity has properly considered
whether such placement is consistent with local zoning laws, and
has suggested placement elsewhere to accommodate the carrier.

—California Public Utilities Commission (CPUC), March 3‡

[T]his proposal does nothing to ease the problem of finding willing
property owners to take on cellular site leases. Property owners will
increasingly demand assurances that any cellular facility located
on their property is safe for them, their tenants, employees, families
and neighbors....

—Cindy Sage, Sage Associates, Montecito, CA, March 4

Bell Atlantic Mobile is cognizant of the legitimate right of state and
local governments to control land use in their states and communi-
ties....[I]t does not support complete preemption of local control over
CMRS tower siting. At the same time, however, the record shows
that some localities are barring new CMRS towers altogether, are

imposing restrictions or waiting periods...or are assessing fees not
charged other similar sites. It is this type of unreasonable and discrimi-
natory interference with federally licensed communications services
that not only justifies but compels federal preemption.

—Bell Atlantic Mobile, Bedminster, NJ, March 6‡

...[T]he commission has been very careful, in its disclaimer, to estab-
lish that it is not a health agency and would prefer to defer to one
when addressing biological/radiation issues. If the FCC were to adopt
the CTIA petition, it would most certainly be in the position of [hav-
ing to prove], beyond all doubt, that there is absolutely no possibil-
ity of harm from any FCC-authorized system to anyone in any en-
vironment. That is not just an unenviable position, it’s impossible.

—Kathleen Hawk, community activist, Butler, PA, March 6

Often the public has been forced to accept compromises in the pro-
vision of mobile services because of citizen groups that have used scare
tactics based on unsubstantiated safety claims to prevent tower con-
struction in areas where local zoning regulations should allow it.

—New Par, a regional cellular service provider, March 6‡

The FCC should grant CTIA’s petition and initiate a rulemaking pro-
ceeding to propose rules preempting local zoning regulations which
interfere with a federal licensee’s efforts to provide wireless service.
The rulemaking should propose uniform national zoning guidelines
for wireless communications facilities. These guidelines should strive
to balance the needs of CMRS providers and local and federal regulators.
—NYNEX Mobile Communications Co., White Plains, NY, March 6‡

The current system is working fine....Local governments’ zoning al-
lows towers and other facilities to be appropriately placed within com-
munities. The current permitting system has checks and balances so
that local community issues can be weighed and there is state over-
sight to ensure that the statewide goal of having reliable and wide-
spread cellular service is met.

—Mayor Algird Leiga, Claremont, CA, March 8
More than 40 other California cities filed similar letters with the FCC, in-
cluding Anaheim, Indian Wells, San Bernardino and West Hollywood.

Preemption of zoning ordinances could directly affect the “quality of
life” in a community. Local planning authorities identify the needs and
desires of residents based on a thorough knowledge of community con-
ditions and resources. Plans are then developed with full citizen par-
ticipation. Preemption of regulations to allow towers located at the
provider’s discretion would not serve the best interests of citizens or
communities. Local governments are in the best position to balance
the interests of the cellular telephone industry with surrounding areas.

—American Planning Association, Chicago, March 17‡

...[S]uch generic preemption is clearly precluded by the legislative
history underlying the recently amended §332 of the Communica-
tions Act....[S]uch preemption could potentially overwhelm the al-
ready hardworking but overburdened FCC staff....[E]ven [if] we as-
sume, arguendo, that preemption is permissible and the FCC staff
could handle the additional workload, the CTIA petition has failed
to present any evidence that any relief is warranted.

—National Association of Regulatory Utility Commissioners,
Washington, March 17‡

[We] believe...[t]he FCC is not the appropriate federal agency to
develop a federal [RF] standard [because] there has been no concerted
effort by any federal agency to pursue such a standard. Given the un-
certainty in the science, states should not be prevented from exercis-
ing their judgment as to the best approach to take.

—New Jersey Department of Environmental Protection, March 17

The preemption of state and local zoning siting regulations...would
harm, not promote, the safety of life and property.

—Communications Workers of America, Washington, April 10
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Years Exposed Controls Odds Ratio C.I.◊ Exposed Controls Odds Ratio C.I.◊

20-29 27.11 11.62 2.33* 1.23-3.12 17.30 2.12 8.16† 3.11-22.64

30-39 42.28 18.37 2.30* 1.04-3.06 26.43 3.08 8.58† 3.46-19.58

40-49 161.62 84.29 1.92* 0.98-2.84 73.25 8.32 8.80† 4.13-15.27

50-59 274.13 186.71 1.47* 0.92-2.12 108.62 24.31 4.47† 2.56-6.81

All Age Groups 119.12 57.60 2.07* 1.12-3.58 43.12 6.83 6.31‡ 3.12-14.31

   Age Groups All Cancers Leukemia and Lymphoma

Cancer Incidence§ Among Polish Military Personnel Exposed to RF/MW Radiation (1971-1985)

§Average annual incidences per 100,000 subjects ◊Confidence interval *p<0.05 †p<0.01 ‡p<0.001

Polish RF/MW Cancer Study  (continued from p.1)

is “expected to be published in early 1996,” due to a backlog
at the printer. The journal is published by Elsevier in Amster-
dam, The Netherlands. For more information,  contact Elsevier
in the U.S. at (212) 633-3750, or Fax: (212) 633-3764.

These included seven cases of chronic myeloid leukemia among
the exposed population as compared to 17 among the controls,
a rate which is close to 14 times expected.

The rates of cancers of the brain, colon/rectum and esopha-
gus/stomach were also significantly elevated among soldiers
exposed to RF/MW radiation.

“Confirmation of our findings will require a larger group
of exposed personnel, which can probably only be done in co-
operation with other countries,” stated Szmigielski. Neverthe-
less, he concluded that there is an “urgent need” to investigate
these high cancer rates further.

In his paper, Szmigielski explained that exposure infor-
mation was collected from military safety groups, which mea-
sured RF/MW radiation intensities “at and around service
posts where...emitting equipment is used, repaired or ser-
viced.” Most of the sources emitted pulsed radiation in the
150 MHz-3.5 GHz frequency range. The surveys indicated
that 80-85% of the exposures did not exceed 0.2 mW/cm2;
the rest were exposed to 0.2-0.6 mW/cm2, and occasionally
to more than 0.6 mW/cm2. These levels are well below those
specified as safe by current safety standards. Szmigielski noted
that the exposures were “considerably more uniform” than
those found in electrical occupations.

In 1985, Szmigielski reported similar findings for military
personnel exposed between 1971 and 1980 (see MWN, Mr85).
The new analysis extends the database through 1985. That
same year, he began working on a prospective epidemiologi-
cal study of RF/MW-exposed soldiers; preliminary results
also support a cancer risk (see MWN, J/F87 and S/O90). Szmi-
gielski said that he will soon begin analyzing the prospective
data collected through 1995.

No large-scale epidemiological cancer study of RF/MW-
exposed workers has ever been done in the U.S. A 1992 inves-
tigation of U.S. Army artillery crews did find impaired repro-
ductive function, but no attempt has been made to investigate
this finding (see MWN, M/J93).

Szmigielski’s paper, which has been peer-reviewed, will
be published in a special issue of Science of the Total Envi-
ronment devoted to papers presented at a conference on The
Effect of RF Electromagnetic Radiation on Organisms, held
in Skrunda, Latvia, in June 1994 (see MWN, M/A94 and S/O94).
Professor Guntin Brumelis of the University of Latvia in Riga,
who is editing the special issue, told Microwave News that it

of the committee should be “basic dosimetry.” ORIA’s Norbert
Hankin added that, “We wanted the NCRP to provide us with
a framework to incorporate modulation into exposure limits,
not new numerical guidelines.” The modulation study is one
of EPA’s first initiatives in the agency’s revived non-ionizing
radiation program (see MWN, S/O94).

But the chair of the panel, Dr. Om Gandhi of the Univer-
sity of Utah, Salt Lake City, said in an interview that, “We
are going to look at biology.” He added that his committee
will be reviewing “a database of least 600-700 papers” on
modulation bioeffects. Other members of the panel noted that
bioeffects had been on the agenda at the committee’s first
meeting, held in Bethesda, MD, on April 28.

The move from dosimetry to biology is reflected in the change
in the committee’s mission statement since the NCRP first
submitted a proposal to the EPA last July under the title Consid-
eration of Modulation in the Development of Maximum Per-
missible Exposure Limits for RF Radiation. NCRP Committee
89-4 is now working on a Commentary on Biological Effects
and Exposure Recommendations for Modulated Radiofre-
quency Fields (see box at right).

Some observers, who asked not to be named, are concerned
that the committee is not well suited to evaluate health stud-
ies because most of the members are engineers or physicists.
“Where are the biologists?” asked one federal official.

Others are concerned about potential conflicts of interest,
given that five of the seven committee members are now, or
were recently, consultants to the communications industry.
This could be a problem because, as Dr. Tom Tenforde, who
played a major role in assembling Committee 89-4, pointed
out, “Cellular phones are the main issue” when it comes to
devising safety standards for modulated RF radiation. “There
is a real need for guidance” with respect to the phones, he
said. Tenforde, the chief scientist of the health division at the
Battelle Pacific Northwest Labs in Richland, WA, is the chair
of NCRP Committee 89 on Non-Ionizing Electromagnetic

NCRP Review of Modulated RF/MW  (continued from p.1)
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The EPA may not be the only sponsor of the committee’s
work, according to NCRP’s Koval. He said that, if necessary,
the council would supplement the EPA money with its own
funds, which are collected from a large number of sources.
For instance, the Motorola Foundation, an entity separate from
the corporation, recently gave the NCRP an unrestricted
$225,000 grant, to be paid over three years.

The primary focus of the NCRP, which was chartered by the
U.S. Congress, has been ionizing radiation, but it has a num-
ber of ongoing projects on non-ionizing radiation (see MWN,
J/F86, M/J92 and M/A94).

Charge of NCRP Committee 89-4

NCRP Committee 89-4 will prepare a Commentary on Bio-
logical Effects and Exposure Recommendations for Modulated
Radiofrequency Fields. The committee’s charge is as follows:

This NCRP commentary will address the fact that current stan-
dards for public and occupational RF fields do not account for
potential differences in the biological responses and health ef-
fects of [continuous wave] versus modulated RF fields. There are
laboratory findings which indicate that time-averaged specific
absorption rate (SAR) is not an adequate dosimetric parameter
or predictor of biological effects for modulated RF fields under
conditions in which the interactions with tissue are non-thermal.
The proposed committee activity will address the possible con-
sequences of including the modulation of RF radiation as a fac-
tor in developing recommendations for human exposure limits.
Aspects of modulated RF that will be considered include the
RF carrier frequency, time-averaging, modulation characteris-
tics (waveform, frequency, pulse width, repetition rate, etc.),
selection of a biological basis for exposure limitations, etc.
The results of this assessment will be a set of recommendations
that incorporate modulation into permissible exposure limits for
RF radiation.

Fields and a member of the NCRP board of directors.
In addition to Gandhi, the members of the panel are Drs.

John D’Andrea of the Naval Aerospace Medical Research
Institute’s detachment at Brooks Air Force Base in San Anto-
nio, TX; Kenneth Foster of the University of Pennsylvania,
Philadelphia; Bill Guy, an emeritus professor at the Univer-
sity of Washington, Seattle; Don Justesen, recently retired
from the VA Medical Center in Kansas City, MO; Indira Nair
of Carnegie Mellon University in Pittsburgh; and Asher Shep-
pard, a consultant based in Redlands, CA.

Foster, Gandhi, Guy, Nair and Sheppard are engineers and/
or physicists. Justesen is a psychologist and D’Andrea re-
ceived his doctorate in physiological psychology.

Tenforde, who is a biophysicist, said that he has full confi-
dence in the committee but conceded that its members have
“more knowledge in the dosimetry domain than in biology.”
Dr. Thomas Koval, a senior staff scientist at the NCRP in
Bethesda, also praised the expertise of Committee 89-4, say-
ing it is an “excellent” group, and added that, “Although the
background of the members is not principally in biology, they
are people who have had a lot of experience with RF bioeffects.”

Foster, Guy and Justesen have often represented commu-
nications companies. For instance, Justesen recently served
as an expert witness for AT&T in the case of two workers
who had died of a brain tumors (see p.5) and Guy is one of
the three members of the WTR, which is sponsored by the
CTIA (see p.8). Sheppard is a consultant to Motorola. Foster
has consulted with cellular phone companies and Gandhi has
done dosimetry work for McCaw Cellular Communications,
now part of AT&T (see MWN, J/F94).

Tenforde maintained that there is no reason to be concerned
about possible conflicts of interest. “I don’t view it as a sig-
nificant issue,” he said. “It’s more coincidental than anything
else, because the best people are relatively few in number.”

EPA To Release Draft
RF/MW Exposure Guidelines

The EPA will soon circulate draft guidelines for public ex-
posures to RF/MW radiation. The guidelines, which will be
voluntary, are adapted from those recommended by the Inter-
national Radiation Protection Association (IRPA) in 1988;
they are somewhat more stringent than the 1992 limits adopted
by the American National Standards Institute (ANSI).

“Our guidelines are intended to protect against shocks and
burns and the effects of RF heating,” explained Norbert Han-
kin of EPA’s Office of Radiation and Indoor Air (ORIA) in
Washington, who helped develop the draft proposal. “We did
not address cancer and nonthermal effects.” The EPA limits
are keyed to a maximum whole-body specific absorption rate
(SAR) of 0.08 W/Kg and a partial-body SAR of 1.6 W/Kg—
in order to limit temperature increases to less than half a de-
gree Celsius.

The two key differences between the EPA limits and prior
guidelines are: (1) exposures are not averaged over the six-
minute and 30-minute intervals specified by IRPA and ANSI,
respectively; and (2) the partial-body exposure limit applies
to all parts of the body. The ANSI guidelines specify a more
lenient limit—4 W/Kg—for the hands, wrists, feet and ankles.

Dennis O’Connor, EPA’s EMF team leader, told Microwave
News that he plans to seek comments from all interested par-
ties when a review by an interagency working group is com-
pleted. “Our intention is to move as quickly as possible with-
out sacrificing the review process,” he said.

Meanwhile, the International Commission on Non-Ioniz-
ing Radiation Protection (ICNIRP), IRPA’s successor, has draft-
ed a revision of its 1988 guidelines which will be discussed
at ICNIRP’s annual meeting, to be held at the Food and Drug
Administration (FDA) in Rockville, MD, in June. “I don’t an-
ticipate any major changes though there will be some clarifi-
cations,” said FDA’s Dr. Mays Swicord, a member of the
ICNIRP.

In addition, the NCRP is preparing to begin a revision of
its assessment of RF/MW health risks. “We have the fund-
ing and an approved charter to evaluate and update Report
No.86,” said Dr. Tom Tenforde, the chairman of NCRP Com-
mittee 89 on Non-Ionizing EMFs. Report No.86, Biological
Effects and Exposure Criteria for Radiofrequency EMFs, was
issued in 1986 (see MWN, M/J86). He added that it was pre-
mature to say who will be on the review committee.
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CLASSIFIEDS UPDATES
CELLULAR PHONE INTERFERENCE

EMI to Hearing Aids...Self Help for Hard of Hearing People
(SHHH) has asked the FCC to ensure that digital cellular phones
and other wireless PCS devices will not cause interference
with hearing aids. In a February 13 letter, SHHH Executive Di-
rector Donna Sorkin called on the FCC to “avoid a situation
where retrofitting is needed.” SHHH’s concern was raised by
reports of hearing aid EMI from GSM phones in Australia, Den-
mark and elsewhere. “It’s like a bumblebee landing in your
ear and buzzing away,” said SHHH engineer Jack O’Keeffe,
speaking of his own experience. GSM modulation is not now
used in the U.S., but may be introduced for PCS devices. FDA’s
Howard Bassen said that preliminary tests by his agency found
EMI from GSM phones and also from those on the North Amer-
ican Digital Cellular (NADC) standard, now used in some
parts of the U.S. “We’ve confirmed that there’s an audible
hum, but we haven’t quantified it yet,” he told Microwave
News. Both GSM and NADC are Time Division Multiple Ac-
cess (TDMA) schemes. Bassen and O’Keeffe said that future
Code Division Multiple Access (CDMA) phones might cause
less EMI, but that this is uncertain. Bo Piekarski, vice presi-
dent for PCS at Ericsson Inc. in Richardson, TX, disagreed:
“This issue isn’t specific to any one type of cellular phone or
hearing aid. Some hearing aids have a better resistance to in-
terference than others. And other devices can cause EMI, like
fluorescent lights and stereo equipment.”

MEETINGS

RF Radiation and Health in Finland...A workshop on the
Biological Effects Relevant to Amplitude Modulated RF Fields
will be held September 3-4 in Kuopio, Finland. Dr. Jukka Juuti-
lainen of the University of Kuopio is the chairman of the or-
ganizing committee for the meeting, which will focus on the
safety of hand-held mobile telephones: “The aim of the work-
shop is to discuss the available experimental evidence about
the effects of weak RF fields, the importance of physical field
parameters such as resonances, amplitude and frequency win-
dows and coherence, to identify research needs, and to gain a
better understanding of the interaction mechanisms of the
suggested effects.” The official language of the workshop will
be English. Abstracts are due by June 30. For further infor-
mation, contact: Joanne Robson, Center for Training and Devel-
opment, University of Kuopio, PO Box 1627, FIN-70211
Kuopio, Finland, (358+71) 163 931, Fax: (358+71) 163 903.

CITIZENS GROUPS

Alliance Goes International...The National EMR Alliance
has dropped “National” from its name. “We now have a world-
wide network of contacts in 11 different countries,” said Cathy
Bergman, the president of the alliance, which is a coalition of
citizens concerned with the potentially harmful effects of all
types of non-ionizing radiation. The five-year-old organization
is seeking nonprofit status from the IRS, which would make
contributions tax-deductible. The alliance has a bimonthly news-
letter, Network News ($35.00/year). For more information,
contact: EMR Alliance, 410 West 53rd St., Suite 402, New
York, NY 10019, (212) 554-4073.
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MELATONIN

A Summit Meeting and Other Highlights...Some 25 research
scientists from Germany, Japan, Sweden and the U.S. assem-
bled at a DOE Melatonin Summit Conference in Troutdale,
OR, May 3-6. “It was a resounding success,” said Dr. Richard
Stevens, who helped organize the invitation-only meeting with
his colleagues at the Battelle Pacific Northwest Labs in Rich-
land, WA. While few new scientific results were presented,
Stevens said that the meeting was useful in providing attendees
with insights that they might not learn from published papers.
The Battelle Press will publish the proceedings next year un-
der the provisional title The Melatonin Hypothesis: Neuroendo-
crine Effects of Light and Electromagnetic Fields — a compan-
ion volume to Battelle’s 1990 book, Extremely Low Frequency
Electromagnetic Fields: The Question of Cancer....There are
two new reports on the possible effects of EMFs on sheep.
Dr. Jack Lee of the Bonneville Power Administration (BPA)
in Portland, OR, and coworkers have again shown that 60 Hz
EMFs do not affect serum melatonin levels in sheep grazing
near a 500 kV power line (see Bioelectromagnetics, 16, pp.119-
123, 1995, for the new results and MWN, S/O91, for a sum-
mary of the original findings). A parallel study with a differ-
ent group of sheep showed that the power line caused an immu-
nological response: a statistically significant reduction in the
activity of interleukin-1 (IL-1) among those sheep exposed
to mean electric and magnetic fields of 5.8 kV/m and 35 mG,
respectively. This observation was made in a pilot study and
the BPA has now started exposing a new herd of sheep in an
effort to learn more about this response. (See Joint HVAC Trans-
mission EMF Environmental Study: Final Report on Experi-
ment 3 (Portland, OR: BPA), December 1994.)...Dr. Russel
Reiter and colleagues at the University of Texas Health Sci-
ence Center in San Antonio have published “A Review of the
Evidence Supporting Melatonin’s Role as an Antioxidant” in
the Journal of Pineal Research (18, pp.1-11, 1995). Previ-
ously, Reiter had suggested that the suppression of melatonin
by magnetic fields could counteract its antioxidant action and
might explain the clustering of different types of cancers among
people exposed to EMFs (see MWN, N/D93).

MILITARY SYSTEMS

HAARP Ignored No More...An article on the U.S. military’s
High Frequency Active Auroral Research Program (HAARP)
in the Fall 1994 Earth Island Journal has won an award from
“Project Censored” as one of the top ten stories ignored by
the mainstream news media in 1994. The Pentagon is spend-
ing $26 million on a prototype for a proposed 1.7 billion watt
transmitter in Alaska that HAARP documents say would act
as an “ionospheric heater” for various military uses: creating
a “virtual antenna in the ionosphere”; disrupting communi-
cations systems; and disabling missiles and satellites. The ar-
ticle, by Anchorage activist Clare Zickuhr and Earth Island
Journal editor Gar Smith, was reprinted in Censored: The News
That Didn’t Make the News and Why, the 1995 yearbook of
the media watchdog group. In a feature article about HAARP
in the May/June 1994 issue of Microwave News, Zickuhr was
quoted as saying that the military wants to “kick the atmo-
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sphere real hard and watch what happens.” The Washington Post
recently picked up the story, running a piece about HAARP on
April 17. Project Censored was founded by Carl Jensen in 1976.

PROJECT ELF

Saved by a Single Letter...Project ELF, the U.S. Navy’s sub-
marine communications system, was spared the budget ax when
it was apparently confused with the Navy’s EHF satellite com-
munications program. In March, the Senate Appropriations Com-
mittee voted to eliminate Project ELF after critics argued that
the end of the Cold War had made it unnecessary. The $14
million budget item survived the House, prompting a confer-
ence committee to decide its fate. But before the committee
could meet, the Navy held what Sen. Ted Stevens (R-AK) and
Rep. Bill Young (R-FL) reported was a classified meeting on
Project ELF. They later successfully convinced their col-
leagues to save the project. The Navy now says there was a
major misunderstanding. “Stevens and Young were briefed
on a program known as EHF—not ELF,” according to Jack
Anderson and Michael Binstein in their April 10 syndicated
column. A week earlier, Sen. Russell Feingold (D-WI), an
opponent of Project ELF, accused Young of pulling an old
“trick” by summoning “‘newly classified’ Navy information.”
Feingold said that the Navy had told him there was no “classi-
fied” reason to maintain the program.

REPRODUCTIVE HEALTH

No EMF Risks Found for Women and Men...A prospec-
tive study of close to 3,000 pregnant women, funded by the
National Institute of Drug Abuse and EPRI, has failed to find
any EMF effects on fetal development. Dr. Michael Bracken
and coworkers at the Yale University School of Medicine in
New Haven, CT,  had designed the study to see if EMFs from
power lines and electrically heated beds—electric blankets
and water beds—retard fetal growth. The findings appear in
the May issue of Epidemiology (6, pp.263-270, 1995). (See
also MWN, M/J86, N/D88 and J/A92.) Bracken also recently
reported that he found no significant association between oc-
cupational exposures to EMFs, as determined by job titles, and
subfertility, as defined by sperm morphology, motility and con-
centration. This report appears in Fertility and Sterility, 63,
pp.384-391, February 1995.

RESOURCES

New CMU EMF Booklets...Dr. Granger Morgan of Carnegie
Mellon University (CMU) in Pittsburgh has written a new
booklet, Fields from Electric Power, explaining EMFs and
their potential health effects. More precisely, there are four
booklets: the “parent” booklet has three pouches, in each of
which is a “details” booklet that elaborates on preceding over-
views. The three details booklets are: What are 60 Hz Fields?;
Do 60 Hz Fields Pose Health Risks?; and What Can and
Should Be Done About 60 Hz Fields? This is the fourth EMF
booklet published by CMU (see MWN, S/O92). To order, con-
tact: Department of Engineering and Public Policy, CMU,
Pittsburgh, PA 15213. The price of the new booklet is $6.50
for single copies; CMU offers discounts for bulk orders.
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Jury Finds No EMF–Cancer Link,
But Orders Utility To Pay $760,000

The April 19 verdict in John Altoonian’s lawsuit against Atlantic Electric
held that electromagnetic fields (EMFs) had not caused his leukemia and that
the value of his property had not been reduced by power line EMFs. Never-
theless, in the first damage award in an EMF personal injury case, the New
Jersey Superior Court jury ordered the utility to pay $762,524 to Altoonian
and his wife, most of it for emotional distress.

Both sides have filed motions asking for a new trial. Oral arguments are
scheduled for May 24, and a ruling could come soon thereafter.

After a ten-week trial, a jury deadlocked 3-3 on the central issue of causa-
tion. Judge Charles Previti then took a step that the New Jersey Law Journal
(April 22) called “inventive and unprecedented”: He recalled the six alter-
nate jurors, who had been sent home, and swore them in as a new jury. After
ten hours of deliberations, this second panel reached a verdict (see p.6).
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Cell Phone Contracts Canceled;
Health Research Program in Disarray

CTIA & WTR Accused of Mismanagement

INSIDE...

Two major research contracts have been canceled and payments to other
contractors have been halted because of a funding dispute that is raging around
Wireless Technology Research (WTR) and the Cellular Telecommunications
Industry Association (CTIA). Some in the industry accuse the trade group of
siphoning off millions of dollars intended for WTR’s research program. Others
ask why WTR has barely begun investigating a possible brain cancer link
after spending almost half of its entire $25 million, five-year budget.

“It seems that the CTIA spent a lot of money on things like PR,” said
John Madrid, Toshiba’s representative on the committee that oversees WTR
funding. “There have been outrageous administrative costs,” he told Micro-
wave News. “If WTR had received all the money it was supposed to, it would
not have a funding dilemma at this moment.” According to Madrid, the CTIA
has collected $15-$16 million for research, but WTR has only been given
about $12 million.

“We have $800,000 in unpaid bills in pacemaker research alone,” said
WTR’s spokesperson, Mike Volpe. In a May 21 letter, Dr. George Carlo, the
chair of WTR, warned that “continuation of the current cash shortage threat-
ens the viability of WTR itself.”

Others question what has happened to the funds that the CTIA has given to
WTR. “We cannot really account for the money WTR has spent,” Ron Petersen
of Lucent Technologies in Murray Hill, NJ, said in an interview. “That is why
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Over the last few years, lagging sales have taken a toll on the
gaussmeter industry. In early May, after more than ten years
in the business, NoRad Corp. in Carson, CA, closed its doors.
“Sales of meters have been declining steadily since 1993 or 1994
and are now down approximately 75% from the peak,” said
Michael Hiles, former CEO of NoRad, who left a year ago to
start Field Management Services Corp., an EMF consulting
firm based in Los Angeles (see MWN, M/J95). On May 13,
Teslatronics Inc. was bought by F.W. Bell Inc., based in Or-
lando, FL. Steve Dakel, Bell’s director of sales, told Micro-
wave News that the company will incorporate Teslatronics’
gaussmeters into its product line to fill its own need for low-
cost devices for the consumer. “The Teslatronics meters com-
plement our low-end portion of the gaussmeter line and en-
hance our market presence,” Dakel said. He added that a large
company such as Bell is better suited than a smaller one to
withstand slow EMF meter sales since it offers a variety of in-
struments. Other manufacturers are devising their own strate-
gies to deal with this slowdown. For example, Enertech Con-
sultants, based in Campbell, CA, will try to stimulate sales in
the U.S. by introducing two new devices—a transient meter
and a waveform capture unit—according to Michael Silva, En-
ertech’s president. Dr. Don Deno of Electric Field Measure-
ments in West Stockbridge, MA, a pioneer in the gaussmeter
industry, attributes the dip to recent medical journal articles
that call into question evidence of an EMF–cancer link. But
Karl Riley of Magnetic Sciences International in Tucson, AZ,
argues that research alone is not to blame. “Sales are really a
function of what the media do with the research,” he said. “Re-
ality doesn’t necessarily govern the market—the media do.”
Riley cited two recent events that may have diminished pub-
lic interest—the American Physical Society’s statement and the
PBS Frontline program, “Currents of Fear” (see MWN, M/J
95 and J/A95). The general public has become “complacent”
in the absence of reports of potential health risks from EMFs,
Joe Nowlan of Walker Scientific Inc., based in Worcester, MA,
said in an interview. “We’re talking about something that is
very frightening to the general public. If it scares them enough,
they will react,” Nowlan added. John Rosadini of Dexsil Corp.
in Hamden, CT, agreed that orders have been down in the last
few years, but there continue to be “hot spots” where sales
are brisk—usually in communities where transmission lines
are being built. Some in the meter business contend that the
power companies themselves are partly responsible. Utilities
that provide EMF surveys to customers have reduced some
of the demand for meters, according to William Bean of Wan-
del & Goltermann Inc., a German company with U.S. head-
quarters in Research Triangle Park, NC. The role utilities play,
however, may run even a bit deeper. As one manufacturer noted:
“Utility PR people continue to influence the media and have
actually gotten much better at it.”

««  »»

“Stop causing cancer in children!...People of the world unite
against evil!” demanded a sign mounted on a 40-foot pylon in

Olongapo, Philippines, by Irish missionary priest Father Shay
Cullen. In a photograph reproduced in newspapers around the
world, Cullen was smiling above the banner, which urged sup-
porters to contact Philippine President Fidel Ramos to pro-
test the construction of a high-voltage power line adjacent to
a home for destitute children. Cullen believes that EMFs from
the line pose a significant health threat to the 26 children living
at the Preda Foundation, his nearby sanctuary for victims of pros-
titution and drug addiction. The 230 kV cable was installed
to provide backup power for a November summit of the Asia-
Pacific Economic Cooperation, which will be attended by 18
heads of state, including President Clinton. The priest lived
atop a small perch built on the pylon—equipped with a cel-
lular telephone, fax machine and portable toilet—for two weeks
in April. After he came down from his post, he gained backing
from Philippine Senator Juan Flavier and Congressman Anto-
nio Diaz. “I do not belittle the government’s efforts to make
sure the meeting goes without a hitch,” Flavier said in the April
16 edition of the Manila Times, “but I want to know the effects
of the cables on the health and environment of the people.”
Because the Preda Foundation is situated on the edge of a cliff,
Cullen explained in a letter to Microwave News, the power lines
are at the same height as three floors of the home. Cullen esti-
mated that the children would be exposed to a field of 7.1 mG.
He expressed concern, as this is well above the recommended
safe exposure level of 2 mG specified in a draft report submit-
ted to the U.S. National Council on Radiation Protection and
Measurements (NCRP) last year (see MWN, J/A95). The priest’s
sentiments were echoed in a speech Diaz made to the Philip-
pine Congress on April 29, in which he pointed out that, “Fa-
ther Cullen and his staff have served the people for 27 years
and have an international reputation for quality and honest ser-
vice to the people and children of Olongapo.” He then asked,
“Can the same be said of the city government?”

««  »»

Now that the RAPID program has passed its midpoint, some
observers are suggesting that EMF research may—or should—
end with RAPID. They argue that in 1992, when it set up the
program, Congress posed the question: Can EMFs affect human
health? If the answer is “no,” they contend, the research effort
should be closed down. “Are we going to reach closure on the
EMF problem?” asked Dr. Peter Bingham, the president of
the Philips Laboratories in Briarcliff Manor, NY, and a mem-
ber of the National EMF Advisory Committee (NEMFAC),
at the April 29-30 NEMFAC meeting in Washington. Bingham
hopes so, but Dr. Tom Rozzell, a NEMFAC member who is
at the National Academy of Sciences, does not want anyone’s
expectations to be raised too high. “If you think you are going
to solve this problem [in five years], you are deluding yourself,”
Rozzell stated. Dr. Gary Boorman, NIEHS’ point man on RAPID,
tried to stake out the middle ground. “It is not realistic to come
to closure on EMFs, but I think we will be able to put some
boundaries on the risk,” he said. The job of evaluating health
risks now lies with Dan Vandermeer, formerly of the NIEHS
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and now a consultant to the institute. Vandermeer has recruited
Dr. Christopher Portier, the head of NIEHS’ Laboratory of
Computational Biology and Risk Analysis, and together they
are planning a series of workshops to be held next year when
the results of the RAPID grants start to become available.

««  »»

On April 12, the Georgia Supreme Court agreed to hear an ap-
peal by Georgia Power Co. and Oglethorpe Power Co. in the
Jordan EMF–cancer lawsuit. An appeals court had overturned
a jury verdict in the utilities’ favor, ruling that it was improper
for the power companies’ experts to testify about a “scientific
consensus” that EMFs had not caused Nancy Jordan’s non-
Hodgkin’s lymphoma (see MWN, J/F96). Oral arguments are
expected to be heard in June.

««  »»

In 1991, Dr. David Korn admitted to an EPA Science Advi-
sory Board panel assigned to assess the agency’s draft EMF–
cancer report that he had not read the key papers on cellular
and animal effects. Testifying on behalf of a group of utility
companies, he concluded that the data on EMFs and cancer
were “soft and noisy” and that any link was “extraordinarily
speculative” (see MWN, J/F91). As Scientific American re-
ported in its March 1991 issue, Korn, who at the time was the
chairman of the President’s National Cancer Advisory Board,
had his “knuckles metaphorically rapped” at the meeting and
was told by one committee member to “read the relevant litera-
ture before venturing any further opinions.” Five years later,
in the January/February 1996 issue of the IEEE Engineering in
Medicine and Biology Magazine, IEEE’s Committee on Man
and Radiation (COMAR) revived the incident. The first sec-
tion of “Unfounded Fears: The Great Power-Line Cover-Up Ex-
posed” by Ruth Miller of Kansas State University, Manhattan
—a two-part response to Paul Brodeur’s third book on EMFs—
included Korn’s side of the incident. Calling the EPA draft
cancer report that he had read in lieu of the original papers “an
exhaustive summary of the published literature,” Korn said he
felt that he had been exposed to the strongest evidence the EPA
could assemble on the subject. In his view, however, these data
were “internally inconsistent, entirely based on epidemiologi-
cal associations that were far from robust statistically, and sim-
ply not conclusive.” Korn also questioned how Brodeur’s book
depicted the incident, pointing out that Brodeur had neglected
to cite Korn’s strong support for further studies. He went on to
say that the existing data are not substantial enough to justify
regulatory action but support of additional research “would rep-
resent an appropriate response by the federal government to this
matter of major public controversy.” Korn, who was dean of
Stanford University School of Medicine from 1985 to 1995,
stepped down from the cancer board in 1991. He could not be
reached for comment.

««  »»

Another footnote to the EPA cancer report: In a November 30,
1992 letter, Dr. Allan Bromley, President Bush’s science ad-
visor, congratulated Dr. William Gordon of Rice University
in Houston for his work on the Oak Ridge report on EMF health

hazards (see MWN, N/D90 and N/D92). Bromley had sought
to counter EPA’s conclusion of a possible cancer link. In the
margin is a handwritten note from Bromley: “An excellent
report even if it can’t kill this monster!” Bromley has since re-
turned to Yale University in New Haven, CT, where he is dean
of engineering.

««  »»

The EMF RAPID program has awarded three new engineer-
ing contracts for research on methods of measuring and re-
ducing EMF exposures. These are in addition to five related
projects that were funded last year (see MWN, M/A95). The new
projects will provide data needed for the final stages of the
five-year program, including the extent to which EMF exposure
affects human health, said DOE’s RAPID Program Manager
Lynne Gillette. Drs. Luciano Zaffanella and Graham Kalton
of Enertech Consultants in Campbell, CA, received $434,000
to assess personal magnetic field exposures of about 200 people.
This is the first phase of a larger effort to estimate EMF expo-
sures of the U.S. population. Dr. Dan Bracken, a consultant
based in Portland, OR, will develop a model to predict human
EMF exposures accurately, without taking personal measure-
ments, under a $138,000 contract. And Tim Johnson and James
Gauger of the IIT Research Institute in Chicago got $124,000
to describe and evaluate existing techniques for reducing EMFs,
including their economic costs and environmental impacts.

««  »»

As EMF litigation continues to be a major concern for elec-
tric utilities, Associated Electric and Gas Insurance Services
Limited (AEGIS) and the law firm of LeBoeuf, Lamb, Greene
& MacRae are trying to address this fear. Together they are
assisting AEGIS’ more than 300 clients in the public utility indus-
try. LeBoeuf, Lamb’s legal and science databases are the cor-
nerstone of the service, which, according to AEGIS’ eight-page
glossy brochure, “can save utilities and their in-house or out-
side counsel time and money when preparing for EMF litiga-
tion.” Interested utilities must first get approval from AEGIS
before they can meet with attorneys from LeBoeuf, Lamb. The
firm is no stranger to EMF litigation, having been involved in
the defense in a number of key lawsuits (see, for example, p.4
and MWN, J/F94, M/J94 and S/O95). Although the program
was created for AEGIS clients, it is open to all utilities involved
in, or anticipating, EMF lawsuits. Stan Schuldiner, senior
counsel at Aegis Insurance Services Inc., a division of AEGIS,
told Microwave News that the company’s primary reason for
providing the service to members and nonmembers alike is its
overall concern about the course of EMF litigation. Last year,
at a meeting of insurance executives held in San Francisco, Mark
Warnquist of LeBoeuf, Lamb’s Denver office predicted, “We
should...expect a protracted battle over EMFs...[but] if we
remain vigilant in defending EMF claims, we should continue
to be successful” (see MWN, M/J95). More recently, however,
Warnquist told Microwave News, “In the last year we have not
seen the number of cases that we had expected.” For more in-
formation, contact Stan Schuldiner at: Aegis Insurance Ser-
vices, 10 Exchange Pl., Jersey City, NJ 07302, (201) 521-1200.
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Judge Dismisses Cancer Lawsuit, Ruling that EMFs
from Ground Currents Are Not Utility’s Responsibility

A Florida court dismissed a major EMF–cancer lawsuit on
May 6, ruling that Florida Power & Light (FP&L) was not respon-
sible for EMFs from ground currents. Both sides agreed that
most of the power frequency fields in plaintiff Leonard Glazer’s
home came from currents flowing through the plumbing sys-
tem, and that less than 1 mG came from FP&L’s power lines.

Ground currents will have major implications for other EMF
lawsuits, claimed FP&L lead attorney Alvin Davis of Steel,
Hector & Davis in Miami. “Most cases, unless the plaintiff lives
right under a high-voltage line, are going to run into the same
problem,” Davis said in an interview. “This issue could just
steer them right off the track.”

Another FP&L lawyer, Mark Warnquist of LeBoeuf, Lamb,
Greene & MacRae in Denver, commented, “It definitely has
the potential to affect other litigation. Plaintiffs’ attorneys are
generally interested in cases where there’s higher exposure,
and that tends to correlate with a higher contribution from ground
currents” (see box at right).

Howard Talenfeld of Colodny, Fass & Talenfeld in Ft. Lauder-
dale, one of Glazer’s attorneys, admitted that if other courts
took the same position, “It would certainly favor the industry
in future litigation.” But he emphasized that he expects the
ruling to be overturned on appeal. Talenfeld told Microwave
News that the utility must be held liable for any effects of ground
currents. “FP&L manufactured the electric current,” he said.
“Any time you manufacture a product, I think you’re respon-
sible for it in its foreseeable uses.”

Glazer’s lawsuit was filed in January 1994. His wife Elsa
had died of chronic myelogenous leukemia (CML) in 1988, and
Glazer learned in 1992 that he had the same disease. Several
power lines ran across the Glazers’ property, where they had
lived since 1969. Two distribution lines ran within 32 feet of
where they slept (see MWN, J/F94, M/J94 and S/O 95). Talen-
feld said in an interview that EMFs in the Glazer bedroom aver-
aged about 2.5 mG—and at times exceeded 6 mG.

But, according to FP&L engineers, EMFs due to power lines
amounted to only 0.19 mG in the Glazers’ home. Talenfeld dis-
puted the exact figure, but agreed that the total from power lines
was significantly less than 1 mG. The other fields in the home
were due to ground currents. On April 22, Circuit Court Judge
Thomas Spencer in Miami granted an FP&L motion asking
that its responsibility be limited to EMFs from power lines.

FP&L then filed a motion asking for dismissal of the entire
case, pointing out that 0.19 mG is “less than one-tenth of the
level of exposure which plaintiff’s medical experts assert causes
cancer.” On May 6, the judge agreed and decided for the util-
ity. Glazer’s lawyers are appealing the ruling.

Who’s Responsible for Ground Currents?

Ground currents arise when a household electrical system
is grounded to conductive plumbing, and some of the return
current escapes through the plumbing instead of the neutral
conductor in the service cable.

“How can we possibly be responsible for the water line?”
asked FP&L’s Davis. “We didn’t hook it up to the electrical
system. The contractor did—as required by the county build-
ing code.” He insisted that, “A utility company’s liability ends
at the point where they deliver power to a house.”

Glazer’s lawyers maintain that FP&L bears ultimate respon-
sibility for EMFs from ground currents. “It’s not right to say
that the seller of a product is no longer responsible for it after
it’s in the hands of consumers,” said Talenfeld.

Another Glazer attorney, Larry Marraffino of Marraffino
& Roth in Boca Raton, noted that it is often difficult to identi-
fy the different sources of residential EMFs: “The fact that so
much was due to ground currents was a fortuitous fact for
FP&L that it took them $150,000 worth of engineering to find
out.” Marraffino told Microwave News that FP&L had a duty
to warn customers of the hazards of EMFs from all sources.

High Magnetic Fields
Often Due to Ground Currents

How important are EMFs from ground currents in most
homes? “In some cases they’re not an issue, in others they’re
the dominant source,” responded Fred Dietrich of Elec-
tric Research and Management Inc. in Pittsburgh. In an in-
terview, Dietrich said that “the only good data” for any
overall evaluation of their role was the Survey of Residen-
tial Magnetic Field Sources, better known as “the 1,000-
home study,” published by EPRI in 1993 (see MWN, J/F94).

“Ground currents can be very important,” said Dr. Luci-
ano Zaffanella of Enertech Consultants in Lee, MA, who
headed the 1,000-home study. Zaffanella told Microwave
News that, in most houses, the contribution of the power
line fields is predominant. “But if one looks at the 5% of
cases that have more extreme levels, the ground currents
become the principal factor.” He also noted that EMFs
from ground currents are more localized than power line
fields. Thus, even in a house in which power lines are the
more important source overall, within a given room ground
currents may create a “hot spot.”

Ground currents can be a direct result of the configura-
tion of a house’s electrical wiring—but Zaffanella pointed
out that they can also be induced by appliances in the home,
or even in a neighbor’s home.

In a study published last year in Bioelectromagnetics—
and cited in the Glazer case—Dr. Nancy Wertheimer, Ed
Leeper and Dr. David Savitz found “a high and significant
cancer risk” associated with the likely presence of ground
currents (see MWN, S/O95). Dr. Philip Cole, an expert wit-
ness for FP&L, gave a deposition in which he criticized
this as “merely a hypothesis-generating study,” contain-
ing “at least three sources of bias or potential bias.” As
evidence of an increased cancer risk, Cole told Micro-
wave News, “My judgment is that the study is worthless.”
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NAS-NRC Report Due in July
As we go to press in late May, the National Academy of

Sciences-National Research Council (NAS-NRC) EMF
report is being edited to include comments from reviewers.

The report, Possible Health Effects of Residential Ex-
posure to Electric and Magnetic Fields, is currently due
to be released in July, according to NAS-NRC staff. It was
mandated by Congress in 1991 but was delayed by budget
problems (see MWN, S/O91, S/O95 and J/F96).

“Florida law says a duty to warn applies whenever the public
would reasonably want to know of a hazard,” he said. “The
Glazers had no idea they were endangered by this, so they never
got to choose to do anything different.”

But Warnquist countered that this theory would require util-
ities “to mount a massive investigation of almost everything
that carries electrical current and warn of any possible effects.”

Lawyers and the Laws of Physics

FP&L court papers describe ground currents in water mains
as “a highly variable and unpredictable phenomenon,” which
Davis contended are not subject to a utility’s control. “The util-
ity provides a neutral ground wire that goes back up the line,”
he said, “and very often that’s the path that the return current
takes.” But not always.

The path of the return current is determined by many differ-
ent factors, Davis explained. For instance, most of the current
in the Glazers’ pipes came from their neighbor’s electrical ser-
vice rather than from their own. A neighbor’s home can be in-
volved because electricity only flows into a water main if it can
make a complete circuit, going out through one plumbing con-
nection and back to the power line through another.

Talenfeld cited the circular flow of electricity to argue that
FP&L cannot say that once it delivers power to a house, its
job—and its legal responsibility—are over: “Not only does
FP&L create the electricity in the plumbing lines—it comes
back to them by virtue of the laws of physics.” Marraffino also
argued that ground currents were a normal and inherent char-
acteristic of residential power: “It’s predictable and expected
in the delivery of electricity that a reasonable number of homes
will have a problem with ground currents.”

FP&L told Judge Spencer that even if it were somehow
responsible for ground currents, “FP&L could do absolutely
nothing to reduce EMF levels from water mains, because FP&L
has no authority or jurisdiction to do so.” But a new appara-
tus developed by the Electric Power Research Institute (EPRI)
casts doubt on that assertion. EPRI’s Net Current Control (NCC)
device (see MWN, M/A96) can be easily mounted on the ser-
vice cable outside the home. Without any changes to plumb-
ing or water mains, the NCC device forces return current to
come back through the service cable’s neutral conductor. But
an NCC device can cost as much as $2,000, and Warnquist
pointed out that since it was not available until recently, it would
not affect the issues in the Glazer case. Talenfeld concurred,
but remarked, “It certainly would affect people who are ex-
posed to ground currents.”

Atlantic Electric announced that it was “very pleased” that
the jury had decided it was not responsible for Altoonian’s chronic
myelogenous leukemia (CML). But the utility, based in Pleas-
antville, NJ, described the award for damages as “disappoint-
ing and confusing,” and added, “We believe that the jury’s de-
cision on this issue may have been influenced by sympathy
for Mr. Altoonian’s illness.”

Altoonian did not return calls requesting comment. Last
fall Altoonian told Microwave News that he had no health insur-
ance and could not afford a $300,000 bone marrow transplant
that could keep him alive. The verdict does not yet clear the
way for Altoonian’s operation—his attorney, William Wolf
of Bathgate, Wegener & Wolf in Lakewood, NJ, said that it
could be as long as 15 months before Altoonian sees any of
the money, even if the jury’s decision is upheld. In an inter-
view, Wolf called the utility “callous” for seeking to avoid im-
mediate payment of the damages award.

Atlantic Electric EMF counsel Curtis Renner of Watson
& Renner in Washington, told Microwave News that this award
was “not supported by the testimony.” He emphasized the
jury’s conclusion that EMFs had not caused Altoonian’s can-
cer, and called it “a strong verdict” on causation. “I’m not aware
of any other case that’s been as comprehensive in terms of the
scope of the science that the jury examined,” Renner said.

Both juries wrestled with the meaning of “proximate cause”
as applied to the issue of EMFs and cancer. The second jury
asked the judge for a dictionary so it could look up the words—
but instead Judge Previti repeated his own legal definition, stat-
ing that EMFs must have been “a substantial factor in bringing
about the injuries or damages.” The first jury had also asked for
“proximate cause” to be defined again, and a few hours later
sent the judge a note asking, “If a possibility exists that EMFs
cause CML, is that enough to tip the scales?” According to attor-
neys for both sides, the judge indicated that the answer was “no.”

The second jury’s verdict may well have turned on testi-
mony about the “Philadelphia chromosome,” a mutation that
is thought to cause CML. Renner explained that the Philadel-
phia chromosome—a translocation of genetic material be-
tween two specific chromosomes—is known to be present in
95% of all those with CML, including Altoonian, and that “if
you have it, it’s only a matter of time before you get the dis-
ease.” Atlantic Electric’s experts testified that 60 Hz fields do
not have enough energy to bring about this kind of mutation.

In his motion for a new trial, Altoonian’s attorney coun-
tered that “the jury was misled by the testimony of the defen-
dant’s experts and by the structure of the jury questionnaire”
into focusing on the “totally irrelevant issue [of] whether EMFs
had sufficient power to break a molecular bond and cause the
Philadelphia chromosome.” Some of Altoonian’s expert wit-
nesses referred to other ways that EMFs might lead to this de-
fect, such as interference with genetic repair mechanisms.

One of Altoonian’s witnesses, Dr. Andrew Marino of Loui-
siana State University, Shreveport, argued that the mechanism
of action is irrelevant in this kind of case. “The relevant issue
is whether EMFs caused the cancer, not how they did it,” he
said in an interview.

Jury Finds No EMF–Cancer Link  (continued from p.1)
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The Altoonian Jury’s Verdict
Reprinted below are excerpts from the jury’s April 19, 1996, ver-

dict in Altoonian v. Atlantic Electric. “Plaintiff” refers to Mr. Altoon-
ian; “defendant” refers to Atlantic Electric.

Was the [EMF] generated by defendant’s underground transmis-
sion line...a proximate cause of Mr. Altoonian’s [CML]? — 5 No, 1
Yes. Did the defendant intentionally inflict emotional distress on
the plaintiff? — 6 No. Did the defendant negligently inflict emo-
tional distress upon the plaintiff after his diagnosis of CML? — 6
Yes. Did the plaintiff suffer severe emotional distress as a result of
defendant’s conduct? — 1 No, 5 Yes.

What amount of money, expressed in a lump sum, would fairly and
adequately compensate plaintiff for: a) noneconomic damages—
injuries, pain, suffering, disability, loss of enjoyment of life: $100,000;
b) medical bills incurred: $0; c) future medical bills: $0; d) psy-
chological treatment: $20,000; e) past loss of earnings: $149,000;
f) future loss of earnings: $348,524; g) Florida expenses: $5,000;
(h) ...the amount to which the plaintiff is entitled on his per quod
[special damages] claim: $0.

What amount of money...would fairly and adequately compen-

sate Mrs. Altoonian for: a) noneconomic damages—injuries, pain,
suffering, disability, loss of enjoyment of life: $100,000; b) psycho-
logical treatment: $20,000; c) Florida expenses: $0; (d) ...the amount
to which Mrs. Altoonian is entitled on her per quod claim: $0.

Did the conduct of the defendant in the placement of the subject
underground transmission line and the resultant EMF exposure
to the Altoonian property proximately cause a substantial depre-
ciation [in] the value of that property? — 6 No.  Are the plaintiffs
entitled to recover punitive damages...? — 6 No.

What amount of money...would...compensate plaintiffs for any
depreciation in the value of their property...? — $0. What amount
of money...would...compensate plaintiffs for: a) the loss of use of
plaintiffs’ property: $0; b) any discomfort and annoyance sus-
tained by plaintiffs as a proximate cause of the nuisance: $20,000.

Did the conduct of defendant regarding its underground transmission
line and the resulting presence of EMFs on the Altoonian property,
constitute a private nuisance? — 6 Yes. Was said conduct of the
defendant a proximate cause of the reduction in the value of plain-
tiffs’ property...? — 1 No, 5 Yes.

ure to do so was a violation of its stated policy of “prudent
field management,” and could cause a reasonable person to suf-
fer emotional distress.

“The line was relocated in accordance with prudent field
management,” insisted Atlantic Electric’s trial counsel, Ran-
dolph Lafferty of Youngblood, Corcoran, Aleli, Lafferty & Stack-
house in Pleasantville. Lafferty told Microwave News that
the utility spent $250,000 to move the line, and that spending
twice as much would have further reduced EMFs by only 10%.
“That would not be prudent field management,” he said, es-
pecially “in the absence of any known risk.”

The Altoonian case was in the news last October when At-
lantic Electric’s lead attorney, Gerald Corcoran of Youngblood,
Corcoran, withdrew from the case after receiving a series of
death threats (see MWN, N/D95). The threats were also di-
rected against attorney Tom Watson of Watson & Renner, and
both attorneys blamed Altoonian—who denied responsibil-
ity. Watson remained on the case and sought contempt of court
charges against Altoonian. According to Renner, those charges
are still pending but no hearing date has been scheduled. Wolf
said that he is not representing Altoonian on the contempt
charges, and that Altoonian has been assigned a public de-
fender. There have been no further threats since October.

In Atlantic Electric’s motion for a new trial, it contends
that the damage award should be set aside because the bulk
of it was for lost earnings. The utility argues that “there was
no evidence that John Altoonian’s inability to work was re-
lated to ‘emotional distress’”—rather than to his cancer. The
motion also asserts that Altoonian’s emotional distress was
never proven to be “severe.” However, when Atlantic Electric
sought contempt charges against Altoonian last fall, it cited
psychological profiles which concluded that he was “de-
pressed, with profound and chronic feelings of anger” and
had “signs of a burgeoning paranoid trend in his thinking,”
and which noted that “this profile is one that is usually asso-
ciated with rather significant psychopathology.”

Altoonian’s other experts included Dr. Richard Clapp of Bos-
ton University, and, in written testimony, Dr. Peter Wright, who
was affiliated with the Fred Hutchinson Cancer Institute in Se-
attle until his death in 1993. Judge Previti had barred Altoon-
ian’s lawyers from reading Wright’s deposition to the jury, since
Atlantic Electric’s lawyers could no longer cross-examine the
witness. But late in the trial, after the utility had rested its case,
the New Jersey Supreme Court ordered that Wright’s deposi-
tion be allowed into evidence after all.

Experts who appeared for Atlantic Electric included Dr. Ed-
ward Gelmann of the Vincent Lombardi Cancer Center at George-
town University in Washington, Dr. David Golan of Harvard’s
medical school in Boston and Dr. Darwin Labarthe of the Uni-
versity of Texas Health Sciences Center in Houston.

Altoonian was diagnosed with CML in 1990, two years after
he moved into a house in West Wildwood, NJ. A 69 kV power
line ran under its deck, which Atlantic Electric admitted was
outside of its right-of-way. At the start of the trial, the utility
offered to pay $8,750 in damages for this trespass. According
to Wolf, time-averaged readings of EMFs ran about 25 mG
inside the home, a level which Altoonian considered danger-
ous. This caused him to move to Florida, where he lived for
about eight months. Altoonian filed his lawsuit in 1991. The
line was moved off his property in 1992 and was later deacti-
vated (see MWN, N/D93, M/A94 and S/O94).

Despite finding Atlantic Electric innocent of causing Al-
toonian’s CML and of devaluing his property, the jury did find
that the utility had negligently inflicted emotional distress on
John Altoonian and on his wife, Sandra. Judge Previti had in-
structed the jurors that violations of a New Jersey law against
“unnecessary radiation” exposures could form the basis for a
finding of negligence. An engineer who testified for the Altoon-
ians stated that when the utility moved the power line, it could
have reconfigured the line at a relatively small additional cost
so that EMF levels inside the Altoonian home would have been
cut to 2 mG or less. Wolf argued that Atlantic Electric’s fail-

EMF NEWS
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HIGHLIGHTS
Athermal RF Successfully Treats Chronic Insomnia;
ELF Modulation Believed To Be Key to New Therapy

The Symtonic Modulations
According to Symtonic’s March 26, 1996, patent2:

• The P40 protocol for insomnia is “2.7 Hz for about 6 seconds,
followed by about a 1 second pause, 42.7 Hz for about 3 seconds,
followed by about a 1 second pause, 48.9 Hz for about 3 sec-
onds, followed by about a 1 second pause.”
• Two protocols for anxiety are “1.4 Hz for about 40 seconds,
2.8 Hz for about 20 seconds [and] 3.4 Hz for about 15 seconds”;
and “3.4 Hz for about 15 seconds, 14.6 Hz for about 4 seconds,
42.7 Hz for about 2 seconds, 48.9 Hz for about 2 seconds and
189.7 Hz for about 1 second.”

In general, Symtonic claims that insomnia can be treated us-
ing two or more ELF modulations from the following band-
widths: 1-5 Hz, 21-24 Hz, 40-50 Hz, 100-110 Hz and 175-200
Hz. For anxiety, the preferred bandwidths are 1-5 Hz, 14-17
Hz, 40-50 Hz and 175-200 Hz.

When using 42.7 Hz LEET to induce sleep (P7 protocol),
the researchers would alternate between 3 seconds on and 1 sec-
ond off, Pasche told Microwave News.

A Swiss–American team has firm evidence from double-
blind clinical trials that nonthermal radiofrequency (RF) ra-
diation can help treat insomnia, as well as anxiety disorders.

“We have found that a specific combination of extremely
low frequency (ELF) amplitude-modulated signals is an excel-
lent way to treat patients who have trouble falling asleep and
staying asleep,” explained Dr. Boris Pasche of Symtonic USA
Inc., the company that, with its Swiss counterpart, developed
this low energy emission therapy (LEET).

Symtonic’s P40 therapeutic protocol—made up of four dif-
ferent modulation frequencies—produces “impressive results”
among insomniacs, Pasche told Microwave News. Different sets
of signals are used to treat anxiety, he said (see box below).

In a study of 106 insomniacs, conducted in La Jolla, CA,
and Denver, Pasche and his colleagues found a statistically sig-
nificant increase in total sleep time among those treated with
P40, as compared to controls.1 The study, published this May
in Sleep, was designed in coordination with the Food and Drug
Administration, Pasche said.

“Our subjects did not experience any serious side effects,
and there was no indication of rebound insomnia, which fre-
quently occurs with drug therapies,” he pointed out.

Another study by the team, on the effects of LEET on anxi-
ety, found a significant reduction in symptoms among 15 pa-
tients who received the treatment, as compared to an equal
number who were given a placebo. “The results indicate that
LEET may have broad psychiatric applications,” Pasche said.
The study—recently presented at the Annual Meeting of the
American Psychiatric Association, May 6-10 in New York City
—was carried out at Massachusetts General Hospital in Boston.

LEET is administered with a metal lollipop-like device
placed directly against the roof of the mouth. Typically, the pow-
er is controlled so that the patient is exposed to specific absorp-
tion rates (SARs) of 0.1-100 mW/Kg in brain tissue, accord-

ing to computer calculations by Dr. Niels Kuster of ETH in
Zurich, Switzerland. Kuster estimated peak SARs of up to 10
W/Kg in tissue near the LEET mouthpiece. No temperature
changes were observed in the subjects’ mouths.

Pasche pointed out that the SARs from LEET are “mark-
edly lower” than those from an MRI exam. Current ANSI and
NCRP guidelines are based on a whole-body safe limit of 400
mW/Kg and a partial-body maximum of 8 W/Kg.

The Symtonic team has been awarded a series of patents over
the last few years to establish proprietary rights to LEET, the
most recent of which—issued in March—describes the P40
protocol.2 Two different protocols that have been used for anxi-
ety are also listed, but the patent does not cite a preference for
one over the other. All of the signals use a carrier frequency of
27 MHz.

In the Sleep paper, Pasche and his colleagues found that
after a dozen P40 treatments, applied for 20 minutes a day, three
days a week, subjects slept on average more than an hour and
a half longer each night. The amount of time required to fall
asleep decreased significantly and the number of sleep cycles
per night—determined by the number of rapid eye movement
(REM) periods—increased by 30%. “This is the first treatment
that has been found to increase the number of sleep cycles,”
which is an important aspect of sleep quality, Pasche noted.

“We found no evidence to support the hypothesis that LEET
therapy was associated with short-term increases in the incidence
of malignancy or coronary heart disease,” concluded Pasche,
along with Dr. David Amato of the Harvard School of Public
Health in Boston, in a 1993 evaluation of the safety of LEET.3

The only side effect reported was a greater awareness of
dreaming. “This could be part of the patients’ recovery pro-
cess,” suggested Pasche, who holds a doctorate in biochemis-
try and a medical degree, both from the Karolinska Institute
in Stockholm, Sweden. He is currently based in New York City,
where he is discussing marketing for LEET with a number of
large pharmaceutical companies.

This June, Pasche’s team will publish another study, which
provides additional evidence on how different types of LEET
affect sleep.4 Fifty-two healthy subjects received intermittent
42.7 Hz amplitude-modulated 27 MHz radiation (the P7 pro-
tocol). Each subject was monitored for 15 minutes during treat-
ment and for 15 minutes while resting or sleeping afterwards.
All of the participants received an active treatment on one
visit and a placebo on another. The total sleep time was 20%
longer after the therapy than after the sham procedure. And the
subjects fell asleep sooner and achieved a deeper sleep after
active treatment. This was also a double-blind study—that is,
neither subjects nor researchers knew who was receiving what.

In their paper,4 Pasche and his colleagues reported that
they had tested various modulation frequencies from 1 to 100
Hz, and that 42.7 Hz caused “a possible effect on the [electroen-
cephalograph] that was more pronounced than for other fre-
quencies tested.” Pasche noted that, “While the 42.7 Hz modu-
lated frequency seemed to induce sleep, the P40 protocol, which
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was developed later, is more effective at restoring normal sleep
in insomniacs without causing drowsiness.”

While it is not clear how LEET works, Pasche suggested
that the signals could affect the release of chemicals linked to
sleep, including calcium and melatonin. The patent cites work
done in the 1970s by Dr. Ross Adey of the VA Hospital in
Loma Linda, CA, and Dr. Carl Blackman of the Environmental
Protection Agency in Research Triangle Park, NC, on the move-
ment of calcium across the cell membrane by ELF amplitude-
modulated RF radiation.

“Whether different waveforms and frequencies affect hu-
man sleep differently will need to be assessed in other studies,”
Pasche cautioned.

Indeed, other types of signals could have a negative effect
on sleep. For instance, a paper published earlier this year by
Drs. Klaus Mann and Joachim Röschke of the University of
Mainz in Germany found that sleep quality actually deteriorated
among those exposed to pulsed microwaves mimicking sig-
nals from digital mobile radio telephones.5 These results were
first announced two years ago (see MWN, M/J94).

1. Boris Pasche et al., “Effects of Low Energy Emission Therapy in Chronic
Psychophysiological Insomnia,” Sleep, 19, pp.327-336, 1996. See also the
letter by Pasche et al., “Diagnosis and Management of Insomnia,” New En-
gland Journal of Medicine, 323, pp.486-487, August 16, 1990.

2. Chang et al., “Method for Applying Low Energy Emission Therapy,”
United States Patent, No.5,501,704, March 26, 1996. Previously, Symtonic
was awarded the following patents: Charmillot et al., “Method of Treating
Neurovegetative Disorders and Apparatus Therefor,” United States Patent,
No.4,649,935, March 17, 1987; Charmillot et al., “Method of Treating Neuro-
vegetative Disorders and Apparatus Therefor,” United States Patent,
No.4,765,322, August 23, 1988; and Chang et al., “Method and System for
Applying Low Energy Emission Therapy,” United States Patent,
No.5,441,528, August 15, 1995.

3. David Amato and Boris Pasche, “An Evaluation of the Safety of Low En-
ergy Emission Therapy,” Comprehensive Therapy, 19, pp.242-247, 1993.

4. Jean-Pierre Lebet et al., “Electroencephalographic Changes Following
Low Energy Emission Therapy,” Annals of Biomedical Engineering, 24, pp.424-
429, June 1996. This is a replication of an earlier study: M. Reite et al., “Sleep-
Inducing Effect of Low Energy Emission Therapy,” Bioelectromagnetics, 15,
pp.67-75, 1994.

5. Klaus Mann and Joachim Röschke, “Effects of Pulsed High-Frequency
Electromagnetic Fields on Human Sleep,” Neuropsychobiology, 33, pp.41-
47, 1996.
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Surprising Results in First Cellular Phone Animal Study:
Digital Signals Appear To Protect Against Brain Tumors

Could using a cellular phone actually protect you from de-
veloping a brain tumor? This is a possible implication of a long-
term rat exposure study by Dr. Ross Adey of the VA Hospital in
Loma Linda, CA. Adey found that rats exposed to microwave
radiation designed to mimic signals from a digital phone had fewer
and smaller central nervous system tumors than control animals.

“One may speculate that the digital microwave signals may
be increasing the efficiency or rate of DNA repair, or perhaps
both,” Adey told Microwave News. He was quick to point out,
however, that his study was designed to test whether micro-
waves are tumor promoters, so he could not make any deduc-
tions about a possible beneficial effect.

Adey will present his results on June 13 at the 18th Annual
Meeting of the Bioelectromagnetics Society (BEMS) in Victoria,
Canada. The five-year study was sponsored by Motorola Inc.

Rats were exposed to 0.58-0.75 W/Kg, 836 MHz radiation
pulsed to match the North American Digital Cellular standard
(a type of TDMA signal) for two hours a day, four days a week
for 23 months. During the two-hour exposure period, the sig-
nals were turned on or off every 7.5 minutes, so the total mi-

crowave exposure was four hours a week.
Four groups of animals, each with approximately 60 rats,

were used in the experiment. Prior to exposure and while still
in their mothers’ wombs, two groups of rats were given a sin-
gle dose of the carcinogen ENU. One of the ENU groups and
one of the carcinogen-free groups were exposed to microwaves.

Only four of the rats that were dosed with both ENU and mi-
crowaves developed brain or spinal cord tumors, as compared
to 13 among the ENU-only rats. Similarly, among the two groups
of ENU-free rats, there were only two rats with central nervous
system tumors among those exposed to the cellular phone radia-
tion, as compared to seven rats among those that were not.

Adey’s results are a mixed blessing for Motorola and the rest
of the cellular phone industry, according to one observer who
asked not be identified. “There are two interesting points,” the
source commented. “On the one hand, the data indicate that
there was an interaction between the rats and the TDMA sig-
nal, apparently a protective effect. But, on the other hand, in
the absence of a mechanism to explain this effect, we cannot
assume that there will be a similar response for other power den-
sities, other exposure regimens and other radiofrequency sig-
nals. The take-home lesson is that many more experiments are
needed to better understand how modulated microwaves affect
living systems.”

A second animal study using frequency-modulated (FM)
microwaves similar to those from analog cellular phones is near-
ing completion at Adey’s lab.

Also working on the animal studies were Dr. Craig Byus
of the University of California, Riverside, Dr. Niels Kuster of
the ETH in Zurich, Switzerland, and members of Adey’s lab.

A spokesperson for Motorola declined to comment on
Adey’s results before they are presented at BEMS.
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« Cellular Phone Notes »
The CTIA has taken its case for the ANSI/IEEE RF/MW ra-
diation standard to the EPA. On May 21, CTIA President Thom-
as Wheeler met with EPA Administrator Carol Browner in
an effort to convince her that her staff should back off from
its objections to the ANSI standard. The EPA wants the FCC
to adopt the limits recommended by the NCRP (see MWN, J/F
94). Along with many others in the industry, the CTIA had lob-
bied the FCC directly, but the commission has long maintained
that it has no expertise in health issues and will take its cues
from the federal health agencies, notably the EPA (see MWN,
M/A96). In a May 17 letter, Wheeler warned Browner that,
“It would be a serious mistake for the FCC to adopt either the
older 1986 NCRP standard or a ‘hybrid’ standard,” adding that
“departing from the widely accepted ANSI/IEEE guidelines
will create confusion and delay in deployment of new cellular
and PCS technologies.” For technical support at the meeting,
Wheeler brought along Dr. Eleanor Adair of the John Pierce
Laboratory in New Haven, CT. Sources said that Browner held
her ground and continues to support the policies of her staff at
EPA’s Office of Radiation and Indoor Air (ORIA). “I found her
insistence on the EPA position interesting,” Adair told Micro-
wave News. “It left little room for discussion.” Browner’s of-
fice had no comment on the meeting, but Mary Smith, the di-
rector of ORIA’s Indoor Environments Division, said that the
EPA was expecting more information from the CTIA and that
there would probably be another meeting at the EPA—although
not with Browner.

««  »»

The headline on the front page of the April 14 London Sun-
day Times was certainly provocative: DANGER: MOBILE PHONES

CAN “COOK” YOUR BRAIN. The Sunday Times was reporting
on a draft proposal by a committee of CENELEC, the Euro-
pean standards organization, to exempt from compliance test-
ing any hand-held phone with a power output of less than 20
mW. Jonathan Leake of the Sunday Times interpreted this
to mean that 20 mW is the “safe limit,” and, therefore, that any
higher level is risky. From this perspective, the headline might
make some sense—since phones in the U.S. and the U.K. rou-
tinely emit up to 30 times more than 20 mW. To bolster his
claim, Leake cited confirmation from Dr. Camelia Gabriel
of Microwave Consultants Ltd. in London. The story was picked
up by other newspapers all over the world—sometimes with
additional embellishment. At the Advertiser in Australia, an
editor took the Sunday Times’ logic one step further, telling
his readers that the paper had “claimed most mobile phones on
the market exceeded safe radiation levels.” In a letter sent to,
but not published by, the Sunday Times, Gabriel expressed her
strong objections. “Had I been able to check the article before
publication, I would have deleted or amended most of what was
written,” she wrote. Undeterred, Leake followed up with an-
other story on April 21: SHIELD BLOCKS RAYS OF MOBILE PHONES.
This story included a prediction by Dr. Narendra Singh of the
University of Washington, Seattle: “It seems far-fetched but
the mobile phone of the future may have to come with a supply

of antioxidants” for protection against microwave exposure.
Singh was as dismayed as Gabriel. “I deny that I made such a
statement” to Leake, Singh wrote to the editor of the Sunday
Times. Singh’s disclaimer also never made it into print.

««  »»

In the first legal test of the Telecommunications Act of 1996,
a federal judge in Seattle has refused to overturn a small town’s
moratorium on new wireless communications towers. Under
the law, state and local governments retain their authority to
regulate wireless facilities—except on the basis of RF/MW
safety levels (see MWN, M/A96). On February 13, 1996, five
days after President Clinton signed the telecom act, the City
Council of Medina, WA, adopted Resolution No.236, putting
a hold on all new permits for six months in order to provide
“a reasonable period of time” to study the “potential health
risks associated with cell sites.” Medina, a small town near
Seattle with a population of 3,000, had received applications
for antenna construction from five different companies. Sprint
Spectrum, which wants to build a 100-foot tower, took the town
to court. In a May 3 ruling, U.S. District Judge William Dwyer
ruled that the Medina moratorium is a legitimate exercise of
zoning power. Dwyer wrote:

There is nothing to suggest that Congress, by requiring action
“within a reasonable period of time,” intended to force local gov-
ernment procedures onto a rigid timetable where the circum-
stances call for study, deliberation and decision-making among
competing applicants. The city [of Medina] is seeking to deter-
mine, among other things, whether tall antenna towers are still
necessary for the purpose at hand. It is entitled to find that out.

The moratorium will expire on August 12.

««  »»

Drs. Henry Lai and Narendra Singh of the University of Wash-
ington, Seattle, have extended their study on the effects of 2450
MHz microwave radiation on the DNA in rat brains. They had
previously reported an increase in single-strand DNA breaks
(see MWN, N/D94) and have now found an increase in double-
strand breaks. Writing in the April 1996 issue of the Interna-
tional Journal of Radiation Biology (69, pp.513-521), Lai and
Singh noted that DNA breaks could lead both to cancer and
to accelerated aging. “It is imperative that the effects of [RF/
MW radiation] on DNA in brain cells be further studied and
understood,” they argued. Meanwhile, Dr. Gary Williams of
the American Health Foundation in New York City has taken
issue with the Lai–Singh paper on single-strand breaks. In a
comment—with a reply from Lai and Singh—published in the
most recent issue of Bioelectromagnetics (17, p.165), he charged
that their data “are difficult to reconcile with current knowl-
edge of physical or chemical damage to DNA.” Williams,
who was selected by the members of WTR to serve on their
peer-review board, concluded that, “Considerably more re-
search is required to establish whether microwave[s] interact
with DNA in rat brain cells.”

««  »»
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and GTE Mobilnet of Tampa Inc. The withdrawals were ap-
proved by the district and appeals courts in January 1996. Though
filed in April 1992, Reynard’s suit only gained widespread pub-
licity in January 1993 after he appeared on CNN’s Larry King
Live. The news caused cellular industry stocks to plunge—
but only temporarily. The media attention led to CTIA’s decision
to set up a wireless safety research program (see p.1 and MWN,
J/F93).

««  »»

Although David Reynard has abandoned his lawsuit, a number
of cases seeking to link cellular phone use to brain cancer are
still pending (see MWN, J/F94, S/O94, N/D94, M/A95 and S/
O95). One of these is a little-noted suit filed last August in a
Texas state court by the widow and children of Dean Vincent
Rittmann Jr., who died of a brain tumor in October 1994.
Ellen Debrow Rittmann alleges that her husband’s tumor was
caused by the four different cellular phones—manufactured
by defendants Ericsson Inc., GE, Motorola Inc. and NEC
Corp.—that her husband used from September 1988 until he
was diagnosed with a brain tumor in his right parietal tempo-
ral lobe in July 1994. The family, represented by O’Quinn, Ker-
ensky, McAninch & Laminack in Houston, is also suing Ritt-
mann’s local cellular service providers. “I see [the Rittmann
case] as a variation on a theme introduced in the Reynard case,”
said Norman Sandler, a spokesperson for Motorola, which is
being defended by Fulbright & Jaworski in Austin. Sandler
doubts that Rittmann’s lawyers will do any better at establish-
ing causation than John Lloyd did for Reynard. Fulbright &
Jaworski defended EPRI against the claims brought—but later
abandoned—by attorney Joseph Jamail on behalf of 11 children
with cancer (see MWN, M/A95 and S/O95). Attorneys at
O’Quinn, Kerensky are planning for a Daubert hearing later this
year to address the problem of causation, among other issues.

««  »»

It should come as no surprise that the mobile phone market is
exploding, but a new report by Strategies Unlimited in Moun-
tain View, CA, on base station RF/MW equipment sales gives
insight into just how fast the industry is growing. The research
firm projects that in the year 2000 more than $10 billion will
be spent on cellular and PCS base station equipment. RF/MW
equipment represents approximately 30-40% of a station’s
infrastructure costs, Dr. George Bechtel, the author of the re-
port, told Microwave News. When expenses such as land and
construction are included, the total cost will add up to more
than $30 billion in one year. Approximately 270,000 cellular
and PCS base stations will have been built in the U.S. by the
turn of the century—715,000 worldwide, according to Bech-
tel. In the year 2000 alone, 67,000 more base stations will be
built in the U.S. and 150,000 others around the world. A ma-
jority of these will be extremely small—picocells, as Bechtel
calls them—and placed, for example, inside buildings, hall-
ways and subways. Strategies Unlimited also predicts that the
share of digital subscribers worldwide will grow dramatically
from 19% to 45% by the year 2000. For more information, con-
tact Bechtel at (415) 941-3438, Fax: (415) 941-5120.

How Hawaiian Officials Decided
PCS Antennas Are “Safe”

Reprinted below is an excerpt from “School Sites, State Haste
Raise Questions” by Richard Borreca—the second article in a
two-part series titled “Antenna Dilemma”—which appeared
in the Honolulu Star Bulletin on April 17, 1996. Borreca report-
ed that Hawaii state and local officials are being forced to act
quickly to process “a flood” of digital PCS antenna and trans-
mitter site applications, some of which are for public school prop-
erty. PrimeCo Personal Communications, which requested a
high school site, is owned by AirTouch Communications, Bell
Atlantic, NYNEX and U.S. West.

Questions of safety also are raised—and generally quelled
by the state health department.

“We have looked at information provided and made a pre-
liminary determination that [the antennas] would not pose a sig-
nificant health risk at those locations,” said Bruce Anderson,
the department’s deputy director for environmental health.

He referred the safety question to Leslie Au, a toxicologist
with the state’s hazard evaluation and emergency response of-
fice. Au said there is no problem with putting antennas atop a
107-foot stadium light pole at Mililani High School, as requested
by PrimeCo Personal Communications.

To arrive at his conclusion, Au took calculations provided by
PrimeCo, a wireless phone company that plans to offer local
digital phone service later in the year. He checked to ensure [that]
the company used industry-approved formulas to figure out an-
tenna power. Because the towers [had] not yet been fitted with
the transmitters, there was no way to take actual measurements,
Au said. “Our calculations confirmed...[and] indicated that any-
thing at least seven feet away from the transmitting antenna itself
would be in the safe zone. That high light pole provides a large
margin of safety,” he said in his report.

Au, however, acknowledged that cellular antenna technology
is not his field of expertise. He is trained as a toxicologist and is
the state’s expert in determining if chemicals are hazardous.

Au also is a potential investor in the new digital phone tech-
nology. He, along with 30 others, [was] in a partnership that
last year unsuccessfully attempted to purchase digital cellular
phone licenses on the mainland. But Anderson said Au had no
financial stake in the local firms holding cellular phone licenses.
“I don’t think it clouded his judgment in assessing the risks,”
said Anderson, when asked about potential conflicts of interest.
He added: “I don’t think Leslie would invest in a technology
if he thought there was a health problem.”

Au’s stamp of approval was key to both the city and the
state approval process[es].

HIGHLIGHTS

David Reynard has dropped the lawsuit he filed in 1992 alleg-
ing that radiation from a hand-held cellular phone caused his
wife’s fatal brain tumor. Last year, a federal judge dismissed the
case due to the lack of medical evidence on causation (see MWN,
M/J92 and M/J95). Reynard is bitter about the outcome. “I’m
real angry,” he told Microwave News from St. Petersburg, FL.
His attorney, John Lloyd, also of St. Petersburg, commented
that, “I could not tell him to invest the money in an appeal and
I could not afford it myself.” Lloyd explained that the pros-
pects for winning were not very strong. Lloyd had originally
filed court papers to initiate an appeal of the May 1995 dismis-
sal, but later decided to withdraw the suit against NEC Corp.
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www.microwavenews.com
Soon you can visit Microwave News on the World Wide

Web. You will find several key documents, including the
full text of the EPA’s 1990 draft report on EMFs (see MWN,
M/J90) and our commentary on PBS’ Frontline story,
“Currents of Fear” (see MWN, J/A95). We have also in-
cluded our tables of contents for every issue in the last two
years. Find us at <http://www.microwavenews.com> af-
ter July 1.

maker companies have sent him prototypes that use different
techniques to avoid interference. “Let’s make sure that all new
models are equipped with some way of avoiding EMI,” Car-
rillo stressed.

Carrillo does not recommend that people with nonresistant
pacemakers have them replaced, but only that they observe cer-
tain precautions. Besides those supported by WTR, Carrillo
also calls for using cellular phones with the ear farther from
the implanted pacemaker. A summary of Carrillo’s results was
published in the Journal of the American College of Cardiol-
ogy (27, p.15E, 1996). His research to date has been funded
entirely by Mt. Sinai and physicians in private practice (see
MWN, M/J95 and N/D95).

Hayes and his coworkers found that pacemakers from some
companies were significantly more likely to be vulnerable to
EMI, with the rate varying from 7% to 27% among manufac-
turers. As in earlier research, they found that analog phones had
a much lower rate of interference than digital phones. Among
the digital phones, the PCS 1900 type caused far less inter-
ference than any other. “There’s no question that in the digital
group, it’s the least offender,” Hayes told Microwave News.
His study was carried out in collaboration with researchers at
Tufts-New England Medical Center in Boston and at the Uni-
versity of Oklahoma Health Sciences Center in Oklahoma City.

The FDA also found a relative absence of interference from
analog phones. Among the digital models, no EMI was found
in testing of a GSM phone, though Ruggera noted that inter-
ference from such phones has been reported in Europe. GSM
digital phones operate at the same 217 Hz modulation as the
U.S. PCS 1900 device tested by Hayes, and Howard Bassen,
head of the Electrophysics Branch of FDA’s Center for De-
vices and Radiological Health in Rockville, MD, said that
this could explain why both phones are far less likely to pro-
duce interference. “That modulation frequency is so high that
it doesn’t get into the pacemaker’s detection circuitry,” Bassen
told Microwave News.

On May 9, 1996, WTR issued a progress report on its pace-
maker EMI research that included the main findings of Hayes’s
study. “As the clinical trial passed the halfway point,” the
report stated, “WTR concluded that a risk of interaction be-
tween wireless telephones and implanted pacemakers existed.”

“This is the first time that we’ve had the opportunity to both

Fix Found for Pacemaker EMI as Cell Phone Industry Group
Focuses on “Potential Public Health Problem”

Dr. Roger Carrillo of Mt. Sinai Medical Center in Miami
Beach, FL, has found a simple, off-the-shelf way to shield im-
planted cardiac pacemakers against interference from digital
cellular phones. Meanwhile, Wireless Technology Research
(WTR) and the Food and Drug Administration (FDA) have
both announced that their own studies confirm earlier find-
ings of an electromagnetic interference (EMI) problem.

In a presentation at the 45th Annual Scientific Sessions of
the American College of Cardiology in Orlando, FL, on March
24, Carrillo described how an electromagnetic filter developed
over a decade ago can protect pacemaker users. In earlier ex-
periments, Carrillo and colleagues had noted that a few pace-
makers seemed resistant to EMI—and found that they were
equipped with this type of filter. When the filters were re-
moved, these devices were susceptible to EMI, indicating that
the filters had made the difference. “It’s not a very expensive
piece of equipment,” Carrillo said in an interview. “It costs less
than $20.”

Dr. David Hayes of the Mayo Clinic in Rochester, MN, con-
firmed that pacemaker users may be at risk from digital cellu-
lar phone EMI on May 16 at the 17th Annual Scientific Sessions
of the North American Society of Pacing and Electrophysiol-
ogy (NASPE) in Seattle. Reporting on a three-center study
funded by WTR, Hayes said that interference occurred in 54%
of the 975 pacemaker users who took part.

In a May 10 letter to FDA’s Elizabeth Jacobson, WTR Chair
Dr. George Carlo stressed the importance of working together
“to address this potential public health problem.” WTR is
funded by the cellular phone industry (see p.1).

Carlo told Jacobson that WTR now advises pacemaker us-
ers who are dependent on the device to use an analog, rather
than a digital, cellular phone; urges others to avoid placing the
phone over or near their pacemaker; and counsels all those with
pacemakers to avoid putting their phones in a breast pocket.
These interim guidelines are the first specific recommenda-
tions issued by WTR, and go beyond its statement last Novem-
ber urging those with pacemakers to “exercise caution when
using...digital cellular telephones.”

Also at the NASPE meeting, FDA’s Paul Ruggera reported
that results from the agency’s own bench testing were similar
to those found by WTR: one-third of the 30 pacemaker models
tested experienced EMI. Only two pacemaker models suf-
fered interference at a distance greater than six inches, and the
FDA indicated that it was working with the manufacturers to
correct the problem. Based on this study, which examined three
types of digital cellular phone technology, the agency concluded
that the six-inch separation distance it has recommended re-
mains adequate.

The EMI-resistant pacemakers studied by Carrillo are
made by Pacesetter Inc., but Carrillo said that he is not endors-
ing one company over another: “I’m sure this filter is used by
more than one manufacturer, because it’s a common device—
and I’m not saying that filters are the only answer.” Other pace-
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identify a health risk and simultaneously work toward solu-
tions,” Carlo said in an interview. He noted that, “We’ve never
seen a problem develop in a real-life situation,” as opposed
to an experimental setting. But he stressed that it is important
to find solutions “before it becomes a serious issue.” Carlo’s
letter to Jacobson noted that, “There is nothing in the data thus
far to suggest that bystanders with pacemakers would be at
risk...from others who are using [cellular] phones.”

Motorola spokesperson Norman Sandler told Microwave
News that, “Our position is that EMI is not a public health
problem” for users of cellular phones. Sandler emphasized that
the data presented at the NASPE meeting indicated that this
type of EMI is preventable through simple precautions.

WTR announced that it would support research by Carrillo
on the likelihood of EMI relative to distance and other pa-
rameters. Carrillo confirmed that he would be doing some work
for WTR but declined further comment because of a confi-
dentiality clause in the research contract. WTR’s Mike Volpe
said that WTR is providing Carrillo with funds for a clinical
trial of 100 pacemaker users, which is also designed to exam-

ine the effects of a phone’s modulation pattern.
Carrillo has agreed to serve as chair of WTR’s risk manage-

ment committee on pacemaker EMI, and Volpe said that Car-
rillo will receive a minimum of $100,000 for both this work and
the 100-person study. The three-center study led by Dr. Hayes
received $353,000, and Volpe indicated that Hayes will receive
an unspecified amount of additional funding.

Carlo said that by this July WTR will have spent about $2.2
million on pacemaker research. WTR would not provide a break-
down of how that money was spent.

WTR plans for Carrillo to present initial results from the 100-
person study at a symposium it will sponsor on July 16 in Wash-
ington. All those involved in phone/pacemaker interference
will participate, including the FDA and researchers from the Uni-
versity of Oklahoma, according to Carlo. He will invite research-
ers from overseas as well, such as the Italian group led by Dr.
Vincenzo Barbaro of the Istituto Superiore di Sanità in Rome
(see MWN, J/A94 and M/J95). WTR will present the final re-
port and recommendations from its pacemaker EMI research at
the symposium.

was standing firm. “I will not write another letter to Mr. Hundt,”
she said. Adair, who is a fellow at the John Pierce Laboratory
in New Haven, CT (see p.18), has close ties to the cellular
phone industry, which is lobbying the FCC to adopt the ANSI
standard (see p.9). Chou declined to comment.

“I and others at the NCRP are very much concerned because
this could undermine the process,” Lin said in an interview.
Dr. Gregory Lotz, a member of the committee who is with the
National Institute for Occupational Safety and Health (NIOSH)
in Cincinnati, said that he was worried about “the credibility
of the committee’s work,” noting that “strong statements by any
member in advance may compromise our work.”

Lin said that there had been a “lengthy” discussion of the
matter at the committee’s May 23-24 meeting, but that a final
decision on any possible action has not yet been reached. “I in-
dicated to our members that when we speak on these issues,
we speak as individuals—not as committee members,” Lin said.
Dr. Thomas Tenforde of the Battelle Pacific Northwest Labs
in Richland, WA, played down the significance of Adair’s
statements. “I suspect she wasn’t thinking about what she was
saying,” he told Microwave News. Tenforde is the chairman
of NCRP Committee 89, which has oversight over Lin’s com-
mittee. Nevertheless, Tenforde urged members of all NCRP
committees to “cease and desist from this unfortunate prac-
tice” of commenting on NCRP reports before publication.

NCRP President Dr. Charles Meinhold declined to comment
on the Adair letter. Meinhold is aware of the controversy, ac-
cording to Tenforde.

Last year, when a draft NCRP report on the health risks as-
sociated with power frequency EMFs was leaked to the press,
Meinhold sent out a number of advisories that the report was
still an internal document (see MWN, J/A95).

Tenforde said the NCRP would not follow the same course
of action in this case: “It would be overkill to go into press
releases—it is not the same magnitude of a problem.”

NCRP Critical of Lobbying on
RF/MW Radiation Health Limits

Members of a committee of the National Council on Radi-
ation Protection and Measurements (NCRP) have been asked
to stop using their NCRP affiliations when voicing personal
preferences for the American National Standards Institute’s
(ANSI) limits for human exposures to RF/MW radiation over
those set by the NCRP.

The NCRP’s concerns stem from a lobbying campaign by
two members of NCRP Committee 89-5, which is in the pro-
cess of revising the council’s 1986 report on RF/MW radia-
tion (see MWN, M/J86 and S/O95). In letters to the Federal
Communications Commission (FCC), Drs. Eleanor Adair and
C.K. Chou urged the commission to adopt the ANSI C95.1
standard over NCRP’s 1986 limits (see MWN, M/A96). Chou,
who is at the City of Hope National Medical Center in Duarte,
CA, is vice chair of committee 89-5.

In a March 14 letter to FCC Chairman Reed Hundt, Adair
wrote that she could “already assure” him that the NCRP limits
would closely resemble the 1992 ANSI standard (see MWN,
M/A96). The problem is that the committee, which was set up
last year, had only met twice and had hardly moved beyond or-
ganizational questions. Dr. James Lin, the chair of NCRP 89-5,
estimated that the committee would take two to three years to
complete its report.

In a March 27 letter, Lin, who is at the University of Illi-
nois, Chicago, asked Adair to withdraw “your statement which
gave the impression that you know what would be the outcome
of the committee’s efforts.” Adair refused. In an April 4 reply
to Lin, Adair said that retracting her letter to the FCC “would
discredit my testimony in support of the FCC’s proposed adop-
tion of the ANSI” standard.

At the end of May, Adair told Microwave News that she

HIGHLIGHTS
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Cell Phone Study: No Excess
Mortality over Short Term

Users of hand-held cellular phones have similar mortality
rates to those using two-piece phones, according to a study by
Epidemiology Resources Inc. (ERI) in Newton Lower Falls, MA.

 This is the “first hard information” on the effect of cellu-
lar phone use on mortality, Dr. Nancy Dreyer, one of the authors
of the report, told Microwave News. However, she added that
the paper is “still a preliminary finding, in that it looked at over-
all mortality only, not at specific causes of death.”

Indeed, the ERI team itself pointed out two major limita-
tions of its study. First, cellular phones have been in use for
only a few years—probably less time than the latency period
for brain cancer. And, second, because brain cancer is relatively
rare, even a significant rise might well not show up in the over-
all mortality rate. The team conceded that, “These prelimi-
nary findings...do not directly address the issue of the relation
between cellular telephone use and brain cancer.”

In the paper, which appeared in the May issue of Epidemi-
ology (7, pp.303-305, 1996), Dreyer and her coauthors stressed
that they could only identify short-term effects. This could be
a serious drawback, as a team from the National Cancer Insti-
tute (NCI) pointed out in a paper in the Epidemiologic Reviews
(17, pp.382-414, 1995). “The introduction and widespread use
of cellular telephones are very recent phenomena,” the team noted.
“Only if cellular phones influence a late stage in carcinogenesis
would it be likely that epidemiologic studies could detect an ef-
fect at this time.”

The ERI authors based their findings on the billing records
of 256,000 customers of a large U.S. cellular telephone carrier
with active accounts as of January 1, 1994. To qualify for in-
clusion, a customer had to have had at least two complete billing
cycles (November and December 1993). Dreyer conceded that
this was a short time period, but described this cutoff as “just
a strategy to get a sample of people to study.” She added that,

“It’s better than one month, but not as good as three or four.”
Of this cohort, 149,000 had accounts for two years and 63,000
for three years. Like the entire cohort, these two subgroups
did not show any difference in mortality between users of hand-
held phones and users of two-piece phones.

“You can criticize any surveillance program by saying it’s
too soon,” Dreyer said. “I look at this in terms of responsible
product stewardship.” She added that a study is being planned
in which the cohort group would be twice as large and for
which cause of death would be included. Dreyer confirmed that
brain cancer is the focus of concern, calling it “the hypothe-
sis that’s driving this study overall.”

Dreyer reported that further studies may be put on hold due
to a funding problem (see p.1). In addition, the new telecom-
munications act classifies customer lists as private, preventing
the continued collection of data. If the law is not amended, Drey-
er says, “We can’t go forward.”

In an accompanying editorial, Dr. Patricia Buffler, dean
of the School of Public Health at the University of California,
Berkeley, wrote that the results of the study “offer some reas-
surance, specifically that a large increase in mortality is not as-
sociated with radiofrequency exposures over the short term.”
However, she allowed that the findings merely represent “a
first look,” neither proving nor disproving that cellular phones
pose a threat to users’ health.

Dr. Kenneth Rothman, the lead author of the paper, is also
the editor of Epidemiology. Dreyer said that Rothman had not
participated in the peer-review process and that the journal does
not disclose the authors to the reviewers. “Sometimes review-
ers think they know who wrote the article,” she said, “but
they’re not right as often as they think they are.”

Two methodology papers, “Assessment of Cellular Tele-
phone and Other Radiofrequency Exposure for Epidemiologic
Research” and “Utility of Telephone Company Records for
Epidemiologic Studies of Cellular Telephones,” were published
in the May issue of Epidemiology (pp.291-298 and pp.299-302).

“MICROWAVE NEWS” FLASHBACK

Years 15 Ago

• Mice exposed to benzopyrene and microwaves show accelerated
development of both spontaneous and chemically-induced cancers,
according to Dr. Stanislaw Szmigielski of the Center for Radiobi-
ology and Radioprotection in Warsaw, Poland.

• A House subcommittee led by Rep. Albert Gore (D-TN) announces
that RF sealers and heaters present serious health risks and seeks
new research and standards for the devices.

• China adopts a provisional 50 µW/cm2 non-ionizing radiation
standard for occupational exposures.

Years 10 Ago

• A British destroyer was sunk by an Argentinian missile in the 1982
Falklands war because its communications system interfered with
its warning radar, reports a London tabloid.

• The NCRP recommends a 200 µW/cm2 limit for public expo-
sures to RF/MW radiation at 30-300 MHz.

• Miscarriages are more common among women who use electric
blankets than among those who do not, according to a study by Dr.
Nancy Wertheimer and Ed Leeper.

Years 5 Ago

• State legislators in Michigan, Rhode Island and Tennessee propose
temporary moratoriums on power line construction, citing health
concerns.

• People working near electric conductors in office buildings may
be exposed to EMFs as high as 3,000 mG, according to Richard
Tell of Richard Tell Associates in Las Vegas.

• Dr. Allan Bromley, science advisor to President Bush, denies
that he quashed an EPA report that concluded that EMFs are a pos-
sible human carcinogen.
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Lucent is upset.” Petersen caused a stir when he told RCR, a
trade newspaper, that, “The [cancer] research project is really
nonexistent. There’s nothing there” (see p.15).

WTR confirmed it had spent about $12 million by the end
of 1995, but would not say how much of that had gone to can-
cer research or to research contracts in general.

Two contracts for dosimetric measurements were abruptly
canceled by WTR in April on orders from the CTIA. Dr. Om
Gandhi of the University of Utah, Salt Lake City, and Dr. Ken-
neth Foster of the University of Pennsylvania, Philadelphia,
were each developing techniques to estimate how much of
the energy radiated by a cellular phone is absorbed by the head.
The cutoff brought both studies to a halt.

“WTR pulled the plug on April 17 without warning,” Fos-
ter told Microwave News. In 1995 Foster was awarded a
$300,000, two-year grant for dosimetry experiments (see MWN,
N/D95). He said that just days before the WTR action, the uni-
versity terminated his spending authority after administrators
realized that the school had not received a single check. “This
whole thing has been a big setback,” Foster said.

Gandhi’s award was announced with fanfare in December
1993, but the contract was not signed for another 18 months (see
MWN, J/F94 and S/O95). In late May, Gandhi said he had re-
ceived only one-quarter of the $185,000 that had been pledged.

WTR has also stopped payments to Epidemiology Re-
sources Inc. (ERI) of Newton Lower Falls, MA, according to
company president Dr. Nancy Dreyer. ERI is carrying out a
major epidemiology study for WTR (see p.13). When asked if
her funding might be restored in the future, Dreyer answered,
“I would like to know that, too.”

Volpe acknowledged that WTR has experienced “inter-
rupted funding” since the first of the year. “Because of inad-
equate financial support,” he said, WTR has been forced to
favor certain projects, such as pacemaker research (see pp.11-
12). “The WTR program remains on track,” Volpe insisted,
adding that Dreyer’s funds will be restored at some point in the
future, and that no further contracts will be canceled.

Tim Ayers, CTIA vice president for public relations, main-
tained that, “The cash flow to WTR is on schedule. We’re on
schedule, plan to stay on schedule and will meet the $25 mil-
lion commitment.” Ayers conceded that, “You may get differ-
ent opinions from others. But we consider that we’re on sched-
ule.” When asked why WTR had run out of money, Ayers said
only, “They didn’t.”

In fiscal 1994, the CTIA spent more money on public af-
fairs for its health effects program than it gave to WTR, ac-
cording to the trade group’s own budget documents. The next
year, the CTIA spent $677,000 on public affairs out of funds
that it had collected for health and safety work. For fiscal 1996,
close to $1,000,000 was budgeted for an additional category
called “CTIA-allocated expenses.” Toshiba’s Madrid said,
“I have no idea what that means.”

Senior CTIA officials did not respond to a request for an
interview about the spending of WTR research monies.

“When it became clear that all the money wasn’t going to
WTR,” said a source close to the situation, “some manufac-
turers who are not CTIA members refused to pay their assess-

ments.” This source agreed with Madrid that there is at least
$2 million that the CTIA collected but failed to pay to WTR.

But Lucent’s Petersen said that “there are a lot of ques-
tions” about how WTR spent the money it did receive. “The
manufacturers are not satisfied with the pace of the research,”
he said. “We are not getting answers. Our questions are some-
times not even being acknowledged.” When another senior
industry official was asked where WTR’s $12 million went,
the response was, “That’s a good question.”

“There are some within the industry who want WTR to pro-
duce quick results to vindicate wireless products,” Volpe told
Microwave News. “That is not what WTR is about.”

Volpe provided the following general breakdown of WTR
spending through the end of calendar year 1995: $2.3 million
for toxicology; $2 million for epidemiology; $2 million for
scientific outreach; $1.8 million for dosimetry; $1.2 million for
work on pacemaker interference; $800,000 for general sup-
port; $600,000 for ongoing surveillance; $300,000 for CTIA’s
certification program; $200,000 for WTR’s peer-review board;
$114,000 for work on antenna base stations; and $60,000 for
risk management research. Volpe explained that each category
includes all related spending—combining research contracts,
consultants’ fees and WTR’s own expenses. He declined to be
more specific.

In addition, Volpe said that in the same period WTR spent
$420,000 out of its CTIA monies for litigation expenses.

The canceled contracts with Gandhi and Foster were part
of the certification program, designed to assure that new cel-
lular phones comply with Federal Communications Commis-
sion (FCC) regulations. “CTIA asked WTR to suspend work”
on this program, CTIA President Thomas Wheeler wrote in a
May 7 letter. One source attributed the need for the cut to CTIA
mismanagement.

Madrid put it differently: “WTR was set up to do brain can-
cer research. The CTIA is spending money in other areas that
some manufacturers don’t believe that we agreed to.” Petersen
and some other manufacturer representatives have been critical
of expenditures on issues like pacemakers. Madrid, however,
stressed that, “I have no concerns about how WTR spends its
money. My concerns are with what goes on at the CTIA.” He
noted that to criticize WTR’s spending could raise questions
about industry interference in the direction of the research effort.

Volpe argued that the cancellation of WTR’s certification
work does not call its independence into question: “The WTR
charter expressly forbids the industry from meddling in how
WTR spends research funds.”

Wheeler stated in his letter that the fiscal 1997 budget “elimi-
nates non-bioeffects activities from the manufacturers’ as-
sessment, but not from that of the carriers.” This was con-
firmed by Madrid. Up to now, health and safety expenses have
been split equally between carriers and manufacturers.

According to Madrid, Wheeler conferred with manufac-
turers on May 20 and promised to give WTR quarterly pay-
ments of $1.4 million on a regular schedule. Participating in the
discussion were representatives from Ericsson, Hughes, Lu-
cent, Mitsubishi, Motorola, NEC, Nokia, Nortel, Qualcomm
and Toshiba, among others.

Cell Phone Contracts Canceled  (continued from p.1)
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Clippings from All Over
“The scientist can afford to be skeptical much longer than the person
concerned with protecting public health.”

—Dr. Keith Baverstock, co-coordinator of the
World Health Organization’s International Thyroid Project,

quoted by Michael Balter in “Children Become the First
Victims of Fallout,” Science, p.360, April 19, 1996

“If there was a health effect from cell phones, because of their popu-
larity it would be a major public health concern.”

—Dr. Arthur (Bill) Guy of Wireless Technology Research (WTR),
quoted by Tom Paulson in “Cell Phones Are Found To Disturb

Pacemakers,” Seattle Post-Intelligencer, p.A12, May 17, 1996

“The [cancer] research project is really nonexistent. There’s nothing
there. The emperor has no clothes.”

—Ronald Petersen, non-ionizing radiation protection manager
 at Lucent Technologies Inc. in Murray Hill, NJ, quoted by

Jeffrey Silva in “True Goals of WTR Questioned by Industry,”
Radio Communications Report (RCR), p.33, May 6, 1996 (see p.14)

[Craig McCaw] has difficulty absorbing lengthy written documents
and usually avoids them. That leaves time for him to do what he prefers
anyway, which is to think and to stand back and take in the big picture.

—Andrew Kupfer, “Craig McCaw Sees an Internet
in the Sky,” Fortune, p.64, May 27, 1996

The Air Force has demonstrated a capability of countering air-defense
systems by damaging their components through the use of “extremely”
high-power microwaves, according to Secretary of Defense Perry’s
recently released 1996 Annual Report to the President and Congress.
The report also reveals “there are similar programs for protection of

land vehicles and ships.”
—Gerald Green, “Air-Defense Countermeasures

Demonstrated Using Extremely High-Power Microwaves,”
Journal of Electronic Defense, p.15, May 1996

Melatonin, the hormone of the pineal gland, is currently the subject of
much ill-informed publicity and speculation in the entertainment me-
dia worldwide. Several books on the subject have made grossly exag-
gerated claims for its value, portraying it as a panacea and as an “anti-
aging” treatment. These claims are distortions of current knowledge of
the physiological functions of melatonin and its therapeutic potential.

—Dr. J. Arendt, professor of endocrinology at the University
of Surrey in Guildford, U.K., and author of Melatonin

and the Mammalian Pineal Gland, in an editorial, “Melatonin:
Claims Made in the Popular Media Are Mostly Nonsense,”

British Medical Journal (U.K.), p.1242, May 18, 1996

“There’s no doubt the controversy has exploded in the last two years.
Eight or ten years ago people never commented. You just sold the houses
under the power lines and they may have had a little bit of a grizzle
about it. Now people are much more informed and ask themselves ques-
tions like: How are we going to be compensated? How will we be able
to sell out? Certainly, none of the prudent or wise or informed will buy
them. Women with children are scared. They don’t want them play-
ing in the backyard.”

—Gerald Foley, a real estate agent in Keilor, Australia, who
says that 90% of home buyers reject houses near power lines,
quoted by Veronica Ridge in “High Voltage Living,” The Age

(Melbourne, Australia), p.3, April 17, 1996

FROM THE FIELD

Letters to the Editor

John Causebrook, PhD
Technical Manager, Radio Engineering

Vodafone Ltd.
The Courtyard, 2-4 London Rd.
Newbury, Berkshire RG13 1JL

U.K.

EMI to Medical Devices from Cellular Antennas

March 22, 1996

To the Editor:

We would like to make a comment on your article “California
PUC Advises Against Cellular Antennas near Schools and Hospitals”
[see MWN, N/D95]. In particular, we would like to comment on the
issue of siting cellular antennas on or near hospitals.

The hospital administrations, medical boards and biomedical en-
gineering departments are generally consulted in the siting of anten-
nas and these people are surely in the best position to judge any health
effects.

There is, however, one issue that should be considered when sit-
ing cellular antennas on or near hospitals and that involves the elec-
tromagnetic interference (EMI) to medical electrical equipment.

The U.S. Food and Drug Administration (FDA) issued a volun-
tary standard1 specifying that medical electrical equipment should
be immune from EMI in fields up to 7 V/m within the frequency range
450 to 1000 MHz. The International Electrotechnical Commission
(IEC) has published a standard on electromagnetic compatibility
for medical electrical equipment2 in which it states that an immunity
level of 3 V/m shall apply for the frequency range 26 to 1000 MHz.
However, it is stated in this standard that the 3 V/m immunity level
may be inappropriate because the physiological signals measured may
be substantially below those induced by a field strength of 3 V/m.

In recognition of the fact that safety-of-life medical electrical
equipment requires a higher level of immunity, the IEC has issued a
draft standard for infusion pumps and controllers,3 which states that
an immunity level of 10 V/m shall apply for the frequency range 26

to 1000 MHz.
We have conducted extensive testing of the potential of cellular

telephones to interfere with the operation of medical electrical equip-
ment and consulted with manufacturers of that equipment. Our con-
clusion is that medical electrical equipment should not be exposed
to levels above 1 V/m from mobile radio installations.

We ensure that protection is provided by, first, designing our an-
tenna installations with a rule that no area that is likely to have sen-
sitive medical electrical equipment will have a field strength of greater
than 1 V/m. This can be achieved by transmit power control and
suitable antenna design and positioning. Second, we confirm that
the 1 V/m criterion is adhered to through measurement at the site.

Typical measured field strengths in hospital wards range from
6.7-67.5 mV/m (equivalent power densities of 0.012-1.2 nW/cm2)
per digital carrier or analog channel leading to total field strengths
in the range 13.4-580 mV/m (0.048-89 nW/cm2). The total field
strength depends on the number of digital carriers (typically 2 to 4
per sector) or analog channels (typically 32 per sector) present, and
an enhancement factor of 3 dB (numerical factor of 1.4 for field
strengths and 2 for power densities) has been included to account for
possible reflections.

Yours sincerely,

Ken Joyner, PhD
Manager, EMC Section
Telstra Research Laboratories
770 Blackburn Rd.
Clayton, Victoria 3168
Australia
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1. FDA, Bureau of Medical Devices, Electromagnetic Compatibility Stan-
dard for Medical Devices, Pub. No.MDS-201-0004, October 1, 1979.
2. IEC, Medical Electrical Equipment, Part 1: General Requirements for
Safety, 2. Collateral Standard, Electromagnetic Compatibility—Require-
ments and Tests, No.IEC 601-1-2, 1993.
3. IEC, Draft First Edition 19, Medical Electrical Equipment, Part 2: Par-
ticular Requirements for Safety of Infusion Pumps and Controllers, Draft
No.IEC 601-2-24, 1994.

Adey on NCRP Draft EMF Report

April 12, 1996

To the Editor:

Your quotation from the report of the Australian Senate Econom-
ics Committee hearing of November 7-8, 1995, attributes the fol-
lowing remarks to Dr. Michael Repacholi, chief scientist at the Royal
Adelaide Hospital, consultant to the World Health Organization (WHO)
and chair of the International Commission on Non-Ionizing Radia-
tion Protection (ICNIRP), regarding the draft NCRP report of the
Committee on Extremely Low Frequency Electric and Magnetic
Fields [see MWN, J/F96]:

It is a report of some committee members....in the media’s mind

it has become an event because some committee members have
wanted to put this information out for whatever purpose. In sci-
ence it cannot be justified in any way. I would strongly recom-
mend that the committee ignore that report because it is a noth-
ing report.

Please be advised that Dr. Repacholi’s remarks are a total fabrica-
tion. The draft conclusions and recommendations of the NCRP are
the unanimous conclusion of every member of the NCRP committee.
They are the result of more than a year’s intense deliberation by the
committee in arriving at unanimity. Moreover, all deliberations were
conducted in confidence. At no time has Dr. Repacholi been privy
to the lengthy and painstaking discussions that led the committee to
its final position.

One can only hope that such lying in high places will receive its
just deserts. Echoing Winston Churchill’s historic utterance, “The
mills of God grind exceeding slow, but they grind exceeding sure.”

Sincerely,

Ross Adey, MD
Chairman

NCRP Committee 89.3 on Extremely Low Frequency EMFs
Research Service, Veterans Administration Hospital

11201 Benton St., Loma Linda, CA 92357

UPDATES
INTERNATIONAL STANDARDS

IEC Preparing EMF Meter Guidelines...An International Elec-
trotechnical Commission (IEC) working group has reached con-
sensus on a draft standard for gaussmeter accuracy. Developed
for meters that operate from 15 Hz to 10 kHz, the draft in-
cludes criteria for instrument specifications, calibration tech-
niques and immunity to electromagnetic interference, accord-
ing to Dr. Martin Misakian, who heads the group. The guide-
lines will govern overall performance from 1 mG to 300 G
for magnetic fields and from 1 V/m to 50 kV/m for electric
fields. Misakian, of the National Institute of Standards and Tech-
nology in Gaithersburg, MD, was also in charge of writing
the 1994 IEEE Standard 1308, Recommended Practice for In-
strumentation: Specifications for Magnetic Flux Density and
Electric Field Strength Meters—10 Hz to 3 kHz. The IEC work-
ing group based its first draft on the IEEE standard, but later
included a protocol on how to take measurements, Misakian
said in an interview. The draft has already been criticized by one
meter manufacturer for not addressing magnetic field mea-
surements below 1 mG. “There is a tendency for physicists
and engineers to be skeptical that half a milligauss here or there
can possibly mean a thing, although most scientists would
agree that no firm ‘safe–dangerous’ threshold has been es-
tablished,” Ed Leeper of Monitor Industries in Boulder, CO,
told Microwave News. “We can’t just ignore meter performance
below some arbitrary level.” Misakian responded that meters
will yield accurate measurements of fields below 1 mG, pro-
vided that the IEC’s calibration techniques are followed cor-
rectly. The standard will be reviewed by the IEC Technical
Committee 85 in September in Dresden, Germany, and, if
approved, will then go to the IEC national committees for
ratification. Misakian is the only American in the 15-person

working group, which has members from France, Germany,
Hungary, Italy, Japan, Russia, Sweden, Switzerland and the
U.K. One observer noted that different national interests among
IEC members could delay final approval of the standard.

MALE FERTILITY
NIOSH on Army Radars...Men exposed to RF/MW radia-
tion from military radars do not face an increased risk of infer-
tility, according to a NIOSH study by Dr. Steven Schrader. He
found similar sperm levels in 33 soldiers who worked with
signal corps radar, in 57 who had potential lead exposure from
firing howitzers and in 103 controls. The results conflict with
those of a 1992 study in which intelligence officers who worked
with radar were found to have higher infertility rates than sol-
diers in the other two groups (see MWN, M/J93). Schrader also
worked on the earlier study, which was led by Dr. Timothy
Weyandt, now retired from the U.S. Army’s Biomedical R&D
Labs in Frederick, MD. Schrader told Microwave News that
the different types of radar used in signal corps and intelligence
may account for the conflicting results, but that a comparison
would be impossible since RF/MW measurements were not
made. NIOSH’s Dr. Gregory Lotz determined that the signal
corps officers’ RF/MW exposures were low, based on their re-
sponses in questionnaires about radar use. In both studies, sperm
levels were the same for controls and howitzer operators. But
while Weyandt did not measure lead exposures among the artil-
lerymen, Schrader did—and found none. In a paper presented
on April 27 at the 21st Annual Meeting of the American Soci-
ety of Andrology in Minneapolis, Schrader noted that the con-
flicting fertility results indicate the need for more research on
the potential effects from radar. “From a scientific point of view,
I would like to find out why the results were so different,” he
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said in an interview after the meeting, but added that such a
study is unlikely due to lack of interest from the Army.

MELATONIN

The Eyes Have It...A new discovery has heightened concerns
over the use of melatonin supplements. In the April 19, 1996
issue of Science, Drs. Gianluca Tosini and Michael Menaker
of the University of Virginia, Charlottesville, reported that a
mammalian retina synthesizes melatonin and has its own sepa-
rate biological clock. The circadian production of melatonin
is thought to control important processes in the eyes, includ-
ing restoration of rods (for night vision) at the end of the night,
and renewal of cones (for color vision) at the end of the day.
Other scientists see these findings as an indication that taking
melatonin pills could have unanticipated negative effects on
eyesight (see MWN, M/A96). For years, mammals were thought
to have only one biological clock, located in the brain, which
regulated their circadian rhythms. Then, about 20 years ago,
researchers found they could make the eye’s circadian rhythm
run at its own, different pace. In 1991, Dr. Michael Terman of
the Columbia-Presbyterian Medical Center in New York City
showed that the daily rhythm of a rat’s retinas continued even
after the biological clock was removed from its brain. This ex-
periment also suggested that the eye produces its own melatonin,
separately from the pineal gland. Many observers remained
skeptical, however. Now, Tosini and Menaker have devised a
technique for keeping hamster retinas alive and functioning in
culture and have found that melatonin production continues
to follow a circadian cycle. They argue that this supports the
idea that “circadian rhythmicity of melatonin level is essen-
tial for normal photoreceptor function.” Tosini and Menaker’s
findings led Dr. Al Lewy of Oregon Health Sciences Univer-
sity in Portland to comment, “If we knew with certainty that
melatonin has an important function in the human eye, this hor-
mone should be taken off the market immediately—no ques-
tions asked,” reported Janet Raloff in the April 20 Science News.
Ophthalmologist Dr. Charlotte Remé of the University of Zu-
rich in Switzerland told Raloff, “When we have a high mela-
tonin level in the retina and are exposed to very bright light, we
risk light-induced damage.”

MEDICAL APPLICATIONS
Prostate Shrinker Okayed...On May 6, the FDA approved the
Prostatron, which uses microwaves to kill excess prostate tis-
sue—following the recommendation of its Medical Devices Ad-
visory Committee (see MWN, N/D95). “This device provides
another alternative for men who are unable, or do not wish, to
have surgery for enlarged prostate,” FDA Commissioner Dr.
David Kessler said in a written statement. “While not a cure,
it effectively treats the symptoms.” The manufacturer, EDAP
Technomed Group in Cambridge, MA, has agreed to study pa-
tients for a year to assess possible long-term effects of treatment
with the device. The Associated Press reported that Prostatron
therapy will be immediately available at the five hospitals that
tested it. The company continues to decline to comment on
specific absorption rates in neighboring tissue.
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PEOPLE

Dr. Eleanor Adair is leaving the John Pierce Laboratory in
New Haven, CT, to become a senior scientist working on elec-
tromagnetic radiation effects at the U.S. Air Force’s Armstrong
Lab at Brooks AFB, TX. She expects to move to Texas in Sep-
tember....Dr. Antonio Sastre has moved to Kansas City, MO,
where he is now a principal scientist at the Health Assessment
and Research Center at the Midwest Research Institute. Sastre
will be collaborating with Drs. Mary Cook and Charles Gra-
ham on their continuing investigation of the effects of human
exposures to EMFs. Sastre is keeping open his consulting firm,
A.S. Consulting & Research Inc., which will operate out of nearby
Overland Park, KS....Robert Manor, formerly of LeBoeuf,
Lamb, Greene & MacRae, has joined the law firm of Schmelt-
zer, Aptaker & Shepard in Washington. He will be working
on radiation and toxic tort litigation, including EMF cases.
Manor is also an alumnus of Crowell & Moring. Schmeltzer,
Aptaker has defended clients in cases about ionizing radia-
tion and Agent Orange and has worked on EMF litigation both
in the U.S. and in other countries....Attorney Gina Fietsam is
again working on cellular phone health litigation. In 1994, she
left the Chicago firm of Holstein, Mack & Klein to do corporate
law. On May 1, she returned to the fray at Barnow & Goldberg,
also in Chicago, where she will be part of the team representing
Robert Kane in his brain tumor case against Motorola, as well
as working on other related lawsuits. Holstein, Mack & Klein
and Barnow & Goldberg are cocounsels in the Kane litigation.
...Dr. Patricia Buffler of the University of California, Berkeley,
has been elected to the National Council on Radiation Protec-
tion and Measurements, based in Bethesda, MD....Dr. Alessandro
Chiabrera of the University of Genoa in Italy and Dr. Peter Semm
of German Telekom in Darmstadt have been appointed asso-
ciate editors of Bioelectromagnetics. They are representatives
of the European Bioelectromagnetics Association.
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EMF Papers

RADON HYPOTHESIS

Skepticism Abounds...Researchers in England and the U.S.
have raised strong objections to Dr. Denis Henshaw’s hypoth-
esis that radon concentrated by electric fields from transmis-
sion lines and electrical appliances could explain the EMF–
cancer link. In the January 1996 issue of the International
Journal of Radiation Biology, Henshaw and his coworkers at
the University of Bristol in the U.K. had reported observing
up to 18 times higher-than-expected levels of radon daughters
near power lines and outlined a number of possible ways elec-
tric fields could increase human exposure to these carcinogens
(see MWN, M/A96). Other researchers are not convinced, how-
ever. It “seems most unlikely” that electric fields could increase
radon doses to the lungs and other organs, four members of
the U.K.’s National Radiological Protection Board in Chilton
wrote in the May issue of the Journal. “The overall effect of
the mechanisms considered by Henshaw et al. would be ex-
pected, if anything, to reduce slightly the activity of radon de-
cay products deposited in the lung and hence reduce the dose
to the lung and other tissues,” they explained. A second letter
in the Journal, from the U.K. Electricity Association, made a
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WALL STREET

A Winning Bet on Nonthermal Effects...Move over Micro-
soft and Intel. OrthoLogic, based in Phoenix, has been one of
the stock market’s shining stars over the last year. In just one
week in May, the stock skyrocketed $16 a share to $49. That’s
an increase of more than 45%. Not bad, but those who have held
the stock for the last year have done much better. Last May,
OrthoLogic was selling at $4. (The stock gave up some of these
gains the following week.) The company’s flagship product
is the OrthoLogic 1000 Bone Growth Stimulator, which, by the
end of 1995, had gained 20% of the non-union fracture mar-
ket. The stimulator is taking clients away from the industry lead-
er, EBI of Parsippany, NJ, by using weaker magnetic fields
(peak amplitude of 400 mG) and shorter treatment times (30
minutes a day). The OrthoLogic 1000 uses a static (DC) mag-
netic field of 200 mG and an AC frequency of 15.3 Hz or 76.6
Hz to increase the synthesis of the growth factor IGF-II. These
field parameters are based on the cyclotron resonance hypothe-
sis championed by Drs. Abe Liboff, Bruce McLeod and Stephen
Smith (see MWN, N/D90 and J/F94). Drs. Robert Fitzsimmons
and David Baylink of the VA Hospital in Loma Linda, CA, have
shown that these combined AC and DC fields can increase
DNA synthesis (see MWN, M/J93). Baylink is a member of
OrthoLogic’s scientific and medical advisory board. A brief de-
scription of the OrthoLogic stimulator is featured in the May
25, 1996 issue of The Lancet (p.1474).

similar argument. But Henshaw is standing firm. His response,
which followed the two letters, tried to clear up what he called
“a degree of confusion.” He contended that, “Our measurements
of increased airborne activity near a large source of [EMFs]
lead directly to increased dose to all body organs via inhala-
tion.” He pointed out that his work could generate a number of
“testable hypotheses” about the possible EMF–cancer link.
Dr. Larry Toburen of East Carolina University in Greenville,
NC, also questioned Henshaw’s conclusions: “I am inclined
to discount the electric fields–radon proposal,” he wrote in
the April 20 Lancet. Toburen, who is the project director of
the NAS-NRC EMF health study (see p.5), argued that lung
cancer, which is associated with radon exposure, “has not been
detected in excess in people living near power lines.” How-
ever, a letter published in the April 15, 1996 American Jour-
nal of Epidemiology cited five studies showing associations
between lung cancer and EMF exposures. Dr. Thomas Erren
of the University of California School of Public Health in Berke-
ley described three occupational studies—by a Swedish team
(see MWN, D83), by Dr. Genevieve Matanoski of Johns Hop-
kins University (see MWN, N/D89) and by Drs. Ben Armstrong
and Gilles Thériault of McGill University (see MWN, N/D94)—
that found an association between lung cancer and EMFs, as
well as two residential studies, one from the U.K. and one by
Dr. Nancy Wertheimer and Ed Leeper. Given that lung cancer
is multifactorial, “a (co)carcinogenic potential of electromag-
netic fields cannot be refuted at this time,” Erren wrote. And
because lung cancer in the United States is epidemic, “a link of
[EMFs] to this malignancy would have considerable public
health relevance,” he added.
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Digital Mobile Phone Radiation
Boosts Cancer Rate in Mice

Twice as many mice exposed to microwave radiation developed lymphoma
as did controls, according to an Australian study sponsored by Telstra, former-
ly called Australian Telecom. The radiation was designed to mimic signals
from GSM digital mobile telephones.

One hundred transgenic mice—which were bred to be especially suscep-
tible to lymphomas—were exposed to 900 MHz pulsed radiation for two 30-
minute periods per day for up to 18 months. At the end of the experiment, 43%
of the exposed mice had lymphoma, as compared to 22% of the unexposed
controls. The exposed mice also developed cancer more quickly.

In a paper published in the May issue of Radiation Research, Dr. Michael
Repacholi and his coauthors call the increased incidence of lymphoma among
the exposed mice “highly significant.” They add that it is very unlikely that the
faster onset of cancer was due to chance.

“I believe this is the first animal study showing a true nonthermal effect,”
Repacholi told Microwave News. “I am pushing for its replication and exten-
sion.” Repacholi, the director of the International EMF Project at the World
Health Organization (WHO) based in Geneva, Switzerland (see p.8), is on
leave from the Royal Adelaide Hospital in Adelaide, Australia.

“It’s an interesting study. However, you can’t draw any conclusions about

(continued on p.10)

Views on the News

Secrecy vs. Public Health:
Industry Must Not Set the Standard
Imagine this: A company marketing a new fat substitute sponsors a study

on its safety. The researchers discover that when rats are fed the fat substitute,
their cancer rate doubles. But this finding is kept secret for the next two years.
The researcher who led the study even chairs a conference on the safety of fat
substitutes, but does not mention his own results. He gives an advance report
to the company that sponsored him (as required by contract), but the public
and the government are kept in the dark for several more months. In the time
between the end of the experiment and the public announcement of its results,
sales of the fat substitute double.

Change “fat substitute” to “cellular phone,” and you have the story of Dr.
Michael Repacholi’s recent study, sponsored by the Australian telecom giant
Telstra.

Withholding important health data from the public is, to be blunt, unethical.
This is as true for wireless phones as it is for food additives or medicines.

Of course, one study cannot be the basis for definitive judgments about
human health. But we reach clear conclusions by gaining more information,
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Walking down the corridors of the DOE headquarters in Wash-
ington, one can see clear signs of an agency in transition—includ-
ing the winding down of the EMF program. Furniture is stacked
up next to cartons of books, reports and papers waiting to be
moved or to be put in storage. Dr. Imre Gyuk is now the DOE’s
last EMF staffer in Washington. Lynne Gillette has left her post
as EMF RAPID research manager to become the program man-
ager for biomass power in the DOE’s Office of Solar Thermal,
Biomass Power and Hydrogen Technologies. Dr. Paul Gailey
of the Oak Ridge National Lab in Tennessee will watch over the
RAPID engineering projects as they near completion. The DOE
is planning to stop all EMF research in September 1998, the end
of fiscal year 1998 (see MWN, M/A97). Congress appears to be
willing to fund the DOE’s last year of EMF work: $4 million for
RAPID and $4 million for Gyuk’s mechanisms program. “We
are confident that we will get the budget we asked for,” Gillette
said at the National EMF Advisory Committee meeting in Wash-
ington on May 1, her last public appearance in an EMF context.

««  »»

If the DOE program does close down, this year’s EMF health
effects review will be the last. “We are waiting to see what hap-
pens,” said Dr. William Wisecup, who has organized the meet-
ings since the first in 1979. “We only had 25 people and we met
in the basement of the DOE,” he said. Since then, attendance
has grown, peaking a couple of years ago at close to 400. This
year’s review will be held November 9-13 at the Holiday Inn by
the Bay in San Diego. After the review, the NIEHS’s Dr. Michael
Galvin will host a grant-writing workshop and there will likely
be a meeting of the National EMF Advisory Committee. For
more information on the review, contact: Dr. William Wisecup,
W/L Associates, (301) 663-4252, Fax: (301) 371-8955, E-mail:
<75230.1222@compuserve.com>.

««  »»

Dr. Om Gandhi made some waves at the science symposium
held by the NIEHS in March. He challenged one of the most
basic objections to EMF health effects raised by some physicists.
Gandhi reported that the fields induced in the human body by
power lines and appliances—indeed, essentially all strong EMF
sources—are much larger than the fields generated naturally in-

side the body. Or, in the jargon of the trade: The exogenous EMFs
dwarf the endogenous fields. Gandhi, who is at the University
of Utah in Salt Lake City, used a computer model to calculate
the electric and magnetic fields in the 41-70 Hz frequency band
from internal and external sources. The human heart is the stron-
gest and most consistent source of EMFs, but even its fields in
other organs are hundreds of times smaller than those induced
by standing under a high-voltage power line or by using a hair
dryer. “My assumption was that what is already in the body is
pretty substantial, but that turns out to be incorrect,” Gandhi said
in an interview. He noted that he was “surprised” by his results.
“It is time for people to reject false assumptions,” he said.

««  »»

Sweden’s Dr. Birgitta Floderus has moved just across town
from the National Institute for Working Life (NIWL) to the In-
stitute of Environmental Medicine at the Karolinska Institute
in Stockholm, where she will work with Dr. Anders Ahlbom’s
research group. She is continuing her epidemiological studies of
the possible health effects of EMFs. While at the NIWL, Floderus
was the principal author of a landmark study on occupational
exposure to EMFs and cancer (see MWN, S/O92).

««  »»

After a short break from EMF litigation, Mark Warnquist has
jumped back into the fray. Warnquist has joined the Washington-
based law firm of Watson & Renner and will head its new of-
fice in Denver. “I am quite excited about joining Watson & Ren-
ner’s ‘scientific SWAT team’,” he commented. Founding partner
Tom Watson has the largest EMF law practice in the U.S.; Wat-
son and Warnquist had worked together on EMF cases at Crowell
& Moring, also based in Washington. Last summer Warnquist
left the Denver office of LeBoeuf, Lamb, Greene & MacRae,
where he was central to utility company victories in the Pilisuk
and Glazer leukemia cases (see MWN, M/J95 and M/J96). Two
other EMF specialists from LeBoeuf, Lamb’s Denver office are
moving to Watson & Renner along with Warnquist: lawyer Chad
Neuens and epidemiologist-researcher Warren Sateren.

««  »»

“Despite the repeated assertions of reputable scientists that [pru-
dent avoidance] expenditures are virtually pointless, utilities and
the government continue to pour additional funds into studies of
the possible health effects of EMF[s].” So writes Dr. Cassandra
Chrones Moore in Haunted Housing: How Toxic Scare Stories
Are Spooking the Public Out of House and Home, newly pub-
lished by the Cato Institute ($11.95). The book focuses on ra-
don, lead, asbestos and EMFs, giving much attention to the views
on EMFs of Drs. John Moulder and David Hafemeister. Moore,
formerly with the National Association of Realtors, is now an
adjunct scholar at Cato and at the Competitive Enterprise In-
stitute, both in Washington. She warns that the “drive to miti-
gate questionable environmental hazards penalizes...all taxpay-
ers.” To order the book, call (800) 767-1241 or (415) 541-9780.

Ross Adey Resigns from the VA
On May 2, Dr. Ross Adey resigned from the VA Medi-

cal Center in Loma Linda, CA, where he was the associ-
ate chief of staff for research and development.

For 20 years, Adey led a research team working on
the biological effects of EMFs, principally for the DOE.
More recently, his group at the VA has been doing health
research on RF/MW radiation for Motorola. “The research
will continue at the VA for the present time,” Adey told
Microwave News.
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EMF–Breast Cancer Lawsuit
Is Dismissed in New York

On April 7 a state court dismissed a lawsuit blaming a New
York utility for an office worker’s fatal breast and ovarian can-
cers. Shirley Marano had been exposed to electromagnetic fields
(EMFs) from transformers one floor below her office at the na-
tional headquarters of the Columbia Broadcasting System in New
York City. The suit charged that Consolidated Edison (Con Ed)
was therefore responsible for her death (see MWN, M/A94).

“We’re pleased with the result,” Con Ed spokesperson Jo-
seph Petta said from his office in New York City. “We feel that
there is no reliable scientific proof that EMFs cause cancer.” Petta
told Microwave News that this was the first time Con Ed had
faced an EMF-related personal injury claim.

“It was frustrating, because it was a winnable case in other
circumstances,” said Mitchell Perry of the law offices of Leopold
Kaplan in New York City, who represented Marano’s family.
“Ms. Marano was someone who was very healthy. And then with-
in 18 months of being transferred to a room right over two trans-
formers, she started feeling the symptoms. In another 18 months
she was dead.” Perry said in an interview that some areas in the
office had EMFs as high as 150 mG.

Con Ed’s motion for dismissal argued that the suit was not
based on sufficient legal evidence, and Judge Alice Schlesinger
agreed. Schlesinger cited the deposition by Con Ed’s expert wit-
ness, Dr. Darwin Labarthe of the School of Public Health at the
University of Texas, Houston, in her ruling: “Dr. Labarthe...main-
tains that there is no scientific basis upon which to conclude that
breast cancer can be caused by EMF exposure.”

Perry introduced an affidavit from Marija Hughes, a techni-
cal information specialist for the Occupational Safety and Health
Administration in Washington. But Judge Schlesinger was not
impressed with Hughes’s qualifications as an expert witness: “Ms.
Hughes may well be knowledgeable in the area of EMFs but she
is not a doctor nor a scientist. Rather, she is a librarian who has
compiled information in the area.”

“Marija Hughes was initially utilized in my background re-
search,” said Perry. “She was not the expert we would have used
had we gone to trial.” Perry said that there had been discussions
with other expert witnesses. “But practical considerations gov-
erned the handling of this case. It was a decision made with the
family, considering the potential expense and duration of the pro-
ceedings, the long odds we faced and the suffering they had al-
ready endured.” The deadline for an appeal has now passed.

Judge Schlesinger was also impressed by a friend-of-the-court
brief filed by the Atlantic Legal Foundation (ALF), a pro-busi-
ness group that has intervened in recent EMF cases in California
(see MWN, N/D95 and M/A97). The judge noted that the 12 sci-
entists signing the ALF’s brief contend that, “Con Ed’s genera-
tors emit very low-level non-ionizing radiation which does not
cause damage to human tissue.”

The ALF’s general counsel, Martin Kaufman, said that his
organization intervened in the case because “we thought it would
be useful to have a state trial court apply Daubert-type principles—
that is, to act as a gatekeeper against inappropriate scientific evi-

Savitz Adds to Evidence Linking
EMFs and Lou Gehrig’s Disease

Dr. David Savitz has found new evidence for an asso-
ciation between EMF exposure and amyotrophic lateral
sclerosis (ALS), a neurodegenerative disorder more com-
monly known as Lou Gehrig’s disease. Savitz will present
his results at the 30th Annual Meeting of the Society for
Epidemiologic Research, which will be held June 11-14
in Edmonton, Canada.

Savitz examined data on 140,000 employees of five
electric utilities, which he and coworkers had gathered
for a previous study of EMF exposure and cancer (see
MWN, J/F95). Employment for 5-20 years in jobs with
EMF exposures was associated with a doubling of the
risk for ALS. Those with more than 20 years of exposure
faced three times the risk of the rare disease, a statistical-
ly significant finding.

Savitz also found that EMF exposure was “weakly
related to Alzheimer’s disease, particularly with a latency
of 20 years.”

In 1995, Drs. Zoreh Davanipour and Eugene Sobel
first reported evidence of an association between EMF
exposure and ALS (see MWN, N/D95 and J/F97). Sobel
presented the first evidence of an EMF–Alzheimer’s con-
nection in 1994, a link which he has now detected in four
separate groups of Alzheimer’s patients (see MWN, J/A94).

A study in Sweden by Dr. Maria Feychting also showed
an EMF–Alzheimer’s association, though there were
some inconsistencies between her findings and Sobel’s
(see MWN, J/F97).

“I think the ALS results in our study are intriguing,”
Savitz told Microwave News. “The Alzheimer’s results
are less so, but they’re probably enough of a basis to ar-
gue for a study with good diagnostic information, like
Sobel’s, and good exposure data, like ours.”

Neurodegenerative disease was listed as the underly-
ing cause in 97 deaths in Savitz’s study population, and
was a factor in another 206; of these, ALS was the under-
lying cause in 28 deaths, and was a factor in 33 others.

Savitz’s work was funded by the Electric Power Re-
search Institute.

dence.” He said he was also glad to see the ALF’s position ac-
cepted in a jurisdiction beyond California.

Among the studies cited by Hughes was Dr. Samuel Milham’s
analysis of a cancer cluster in a California office located over elec-
trical transformers, in which cancer risk rose with the number of
years in the office (see MWN, S/O96).

Marano was diagnosed with ovarian cancer in 1990 and with
breast cancer in June 1993. She filed suit against Con Ed in No-
vember 1993. After her death in June 1994, the suit was contin-
ued by her estate, represented by her sister, Myrtle Vaughters,
and her brother, Donald Morris; the case is now known as Vaugh-
ters and Morris v. Consolidated Edison.
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EPRI EMF Shielding Software
The Electric Power Research Institute (EPRI) has developed

computer software that can estimate the effectiveness of multi-
layered metallic shields in attenuating magnetic fields.

Called Layers, the program predicts the ability of a shield to
reduce magnetic field levels based on the metals used, the shield’s
shape and thickness, and the frequency and strength of the ambi-
ent field.

According to an EPRI user’s manual, a single layer of 0.05-
inch-thick cylindrical steel can reduce a 100 mG, 60 Hz field to
51.3 mG. But an aluminum shield of the same shape and thick-
ness is somewhat less effective—lowering the field strength to
58.1 mG. When aluminum and steel are combined to form a 0.05-
inch-thick shield, however, the field strength falls to 49.9 mG.
Several layers can be used with interspersed air gaps to reduce
the fields even further.

Layers is based on an algorithm developed by Dr. James Ho-
burg of the Electrical and Computer Engineering Department at
Carnegie-Mellon University in Pittsburgh. Hoburg devised it for

Electric Research and Management Inc. in State College, PA,
which was under contract to EPRI.

“[T]he algorithm is useful for predicting the shielding of ducts,
conduits or enclosures that are used in actual shielding applica-
tions,” according to a paper by Hoburg and colleagues that was
presented on February 3 at the IEEE Power Engineering Society
1997 Winter Meeting in New York City.

The program was tested at EPRI’s Power Delivery Center in
Lenox, MA, and was found to give calculated values that were
in good agreement with actual measurements. “It’s a very versa-
tile computational tool that accounts for both the thickness and
dimensions of the shield,” Hoburg said in an interview.

At this time, Layers is available only to sponsors of EPRI’s
EMF Management Program, according to EPRI’s Frank Young
in Palo Alto, CA. He added that it may be released later for use
by consultants and government officials.

The Layers User’s Guide has been published by EPRI. For
more information, contact: EPRI Software Distribution Center,
11025 N. Torrey Pines Rd., Suite 120, La Jolla, CA 92037, (800)
763-3772.

New Epidemiology: Residential and Workplace Studies
in Norway, Taiwan, U.K. and U.S.

Adult Leukemia Risk in Taiwan Residential Study

A residential study in Taiwan has found a significant increase
in adult leukemia among those with high exposures to EMFs, and
a significant trend of higher risk with increased EMF exposure.

“The excess risk was concentrated in cases of acute lymphoid
leukemia” (ALL), report Drs. Chung-Yi Li of Fu-Jen Catholic
University in Taipei, Taiwan, Gilles Thériault of McGill Univer-
sity in Montreal, Canada, and Ruey Lin of National Taiwan Uni-
versity in Taipei, writing in the January issue of Epidemiology (8,
pp.25-30, 1997). They found no clear association between EMF
exposure and either brain tumors or female breast cancer.

Magnetic field levels at the time of diagnosis were calculat-
ed on the basis of power company records. The models for esti-
mating historic exposures were verified with on-site measure-
ments. Those with calculated exposures over 2 mG had a 40%
greater risk of leukemia, and a 70% higher risk of ALL.

The researchers also found a significant association between
the risk of disease and distance from power lines. Those who lived
within 50 meters of transmission lines of 69 kV or more had a leu-
kemia risk that was twice as high as those living farther away.

The case-control study was based on data from Taiwan’s
National Cancer Registry, using information on 870 cases of leu-
kemia, 577 brain tumors and 1,980 female breast cancers. Past
residential studies of adults have presented a mixed picture (see
MWN, N/D96).

No Clear Picture on Childhood Cancer in Norway

A new Norwegian study does not show an association between
calculated historical exposure to EMFs and leukemia in chil-
dren. However, the researchers suggest, “The lack of an associa-
tion with leukemia in our study may be due to the small numbers

involved.” Drs. Tore Tynes and Tor Haldorsen of the Institute of
Epidemiological Cancer Research at the Cancer Registry of Nor-
way in Oslo further point out that few of the subjects in their study
were exposed to field levels above 1.4 mG.

Tynes and Haldorsen did find increased leukemia risks for some
subgroups, including “children who have lived for more than three
years in a magnetic field of [0.5 mG] or more” and children
exposed to higher magnetic fields in their first four years of life.

Due to the low power of the study, few of the associations are
statistically significant. But those which are show links between
calculated historical magnetic fields and a couple of specific types
of cancer. “The association seen between exposure to magnetic
fields and osteosarcoma is particularly interesting in light of the
therapeutic use of magnetic fields in bone healing,” they observe
in the February 1 American Journal of Epidemiology (145, pp.
219-226, 1997).

The Norwegian researchers made separate estimates of past
levels of electric fields and report that, “Electric fields were not
significantly associated with cancer.”

The study was based on cancer registry data on children liv-
ing in census tracts that contained high-voltage power lines. Five
hundred cases and 2,004 controls were evaluated.

Tynes and Haldorsen take note of Dr. Nancy Wertheimer and
Ed Leeper’s recent work on ground currents as a risk factor in
childhood cancer (see MWN, S/O95). Because of different elec-
trical practices, they explain, “less than  two percent of the Nor-
wegian population” is exposed to ground currents.

U.K. Utility Study: No Employee Brain Cancer Risk

“There was no indication of a positive trend for cumulative
exposure [to EMFs] and risk of mortality from brain cancer” in
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a recent British study of employees of national power companies.
In fact, trend analyses show a decreased risk, though this is not
statistically significant.

Dr. J.M. Harrington and colleagues at the University of Bir-
mingham examined 112 cases of primary brain cancer diagnosed
between 1972 and 1991 among 84,000 British power workers—
employees of the Central Electricity Generating Board or its pri-
vately owned successors. The study, published in the January is-
sue of Occupational and Environmental Medicine (54, pp.7-13,
1997), was funded by the National Grid Co. and other private
British utility firms.

Exposure assessment was based a combination of 11 job cate-
gories and measurements of 151 workers at different job sites. The
researchers also investigated exposures to 24 possible confound-
ers, either carcinogens or neurotoxic agents. The etiology of brain
cancer is not well understood, and Harrington’s team reports that,
“There was no significant association between the risk of brain
cancer and exposure to any of the potential confounders.

The team notes that exposure was considered “unclassifiable”
for 18 of the 112 cases—a group they described as, “unfortu-
nately, rather large.”

The researchers point out that exposure assessment is further
complicated by “large variations in exposure within a job group,
leading to unavoidable overlap in exposures between the job
groups.” There are also variations “within and between workers
[on] the same job,” and, in any case, “there is no agreement on
the most appropriate exposure metric for EMFs.”

Brain Cancer and Leukemia Risk
Higher Among British Electrical Workers

U.K. electrical workers were found to have increased rates of
brain cancer and leukemia, according to a recent study by Dr. N.T.
Fear and colleagues at the Radcliffe Infirmary in Oxford. They
examined national cancer registry data on the 372,000 cases of
these diseases diagnosed between 1981 and 1987, and analyzed
the 8,000 known to have occurred among electrical workers.

“Significant excesses of around 20% were observed,” Fear’s
team reports in the British Journal of Cancer (73, pp.935-939,
1996). Although higher risks of male breast cancer and of mela-
noma were also observed, the numbers of cases were much small-
er and the results were not significant.

There was a 10% lower risk of female breast cancer. While
this finding is also not statistically significant, the researchers note
that it “offers little support for the suggestion that this malig-
nancy is affected by exposure to [EMFs].”

Fear’s team cites the use of “a very large population-based
data set” as an advantage of this study, but mentions poor data
on occupation, limited information on confounding factors and
the lack of specific occupational exposure data as weaknesses.
The researchers conclude that, “The extent to which workplace
exposures to [EMFs] explain the excesses seen here for leuke-
mia and brain cancer requires further study.”

“In analyses in which many associations are examined, some
results may be significantly high or low by chance alone,” they
observe. Accordingly, they urge a cautious interpretation of their
findings. A number of other studies have pointed to a link between
occupational exposure to EMFs and elevated risks of leukemia

NCI Childhood Cancer Study
in New England Journal in July

The results of the National Cancer Institute’s (NCI)
study of power-frequency magnetic fields and childhood
leukemia, led by Dr. Martha Linet, will be published in
the July 3 issue of the New England Journal of Medicine.

A researcher familiar with the study, who asked not
to be identified, predicted that the NCI results will do lit-
tle to settle the ongoing EMF–cancer controversy.

The case-control, epidemiological study, begun in
1989, compared over 600 children with acute lymphoblas-
tic leukemia with a randomly selected control group (see
MWN, J/F89). Dr. William Kaune, a consultant based in
Richland, WA, headed the exposure assessment effort,
which included measurements of residential power-fre-
quency and geomagnetic fields, surveys of home appli-
ance use and determination of wire codes.

Linet’s team plans several additional publications: The
NCI’s Ruth Kleinerman is the lead author of a paper on
epidemiological and exposure assessment methodologies,
scheduled to appear in the September issue of Epidemi-
ology. The NCI’s Dr. Robert Tarone has submitted for
publication a paper on the relationship between measured
magnetic fields and wire codes. Kaune is preparing a pa-
per on exposure aspects of static magnetic fields.

The New England Journal of Medicine declined to dis-
close any details of the Linet paper or to confirm its pub-
lication date.

and brain cancer (see MWN, N/D94, J/F95 and J/F96).

SCE Employees Are “Healthy Workers”—
Except for Leukemia and Prostate Cancer

A Southern California Edison (SCE) study of its employees
concludes that “this workforce has lower rates for overall mor-
tality, cardiovascular disease, cancer and nonintentional injury.”
Published in the May American Journal of Industrial Medicine
(31, pp.534-544, 1997), the study included 40,335 SCE workers
employed between 1960 and 1991, of whom 3,753 had died.

SCE’s Dr. Jack Sahl (see also p.17) and Dr. Michael Kelsh of
Environmental Health Strategies in Menlo Park, CA, explain
that this reflects the “healthy worker effect”—that is, “the im-
proved health status among a stable, financially secure worker
population with adequate access to health care.”

One exception is noted: “Among the entire Edison cohort, con-
sistently low SMRs [standardized mortality ratios] were observed
for all selected causes of death except prostate cancer and leuke-
mia.” The researchers state that, “The rate ratios for leukemia, which
has been associated with benzene, solvent[s], ionizing radiation
and magnetic field exposures, were inconsistent....They were high-
er among occupations with low exposure levels to these agents....”

Sahl and Kelsh previously analyzed these mortality records
in relation to cancer and EMF exposure, and found no consistent
association (see MWN, M/A93 and J/A93).
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Motorola is getting tough with makers of cellular phone shields.
The company’s attorneys have threatened to sue Microshield
Industries, based in Luton, U.K., over statements in its product
literature that Motorola calls “patently false,” “deceptive” and
“grossly misleading.” Microshield makes a cover for mobile tele-
phones that is designed to reduce users’ exposure to radiation.
In a February 28 letter, Motorola attorney Christine Peterson
warned Microshield that its marketing brochure constituted false
advertising under U.S. law. Peterson objected to the brochure’s
suggestions that RF energy from cellular phones heats the user’s
brain and eye tissue, and that scientific research had linked mo-
bile phone use to various illnesses. She also asserted that the
shield does not reduce RF exposure by more than 90%, as ad-
vertised, but in fact may increase exposure. Motorola demanded
that Microshield stop distributing “any materials or claims that
state or imply” that cellular phones are unsafe. If not, Peterson
warned, Motorola would “consider more formal action.” In its
March 14 response, Microshield promised to stop distributing
its product literature in the U.S. and to stop selling the shield to
U.S. consumers on its Web site.

««  »»

Digital mobile phones are more likely to cause headaches than
are analog phones, Dr. Bruce Hocking reported at the Annual
Scientific Meeting of the Royal Australasian College of Physi-
cians, held in Auckland, New Zealand, in May. Of 40 adults who
described “unpleasant symptoms” after using digital or analog
phones, he found that 30 had used digital units. Hocking, an oc-
cupational health consultant in Melbourne, Australia, who was
formerly the chief medical officer of Telstra, the Australian tele-
phone giant, has been tracking down such cases over the last
two years (see MWN, N/D95). “The symptoms often began min-
utes after beginning a call but could come on later during the day
...sometimes ceased within an hour after the call but could last
till evening...did not occur when using a handset and were dif-
ferent from ordinary headaches. There were several reports sug-
gestive of intracranial effects,” Hocking stated. A large study of
phone users and headaches is ongoing in Norway and Sweden
(see MWN, N/D96 and M/A97).

««  »»

Dr. Bill Guy has resigned from Wireless Technology Research
(WTR). One of the three members of WTR since its founding
(see MWN, S/O93 and S/O94), Guy told Microwave News in early
May that he had resigned, at least in part, because, “I was not in
a position to make decisions.” He will continue to do some work
for WTR on a consulting basis until the end of 1997, collaborat-
ing with Dr. C.K. Chou of the City of Hope National Medical
Center in Duarte, CA, to complete the design of an exposure sys-
tem for biological experiments (see MWN, M/J95). There have
also been top-level changes at the Cellular Telecommunications
Industry Association (CTIA), where Ron Nessen, vice presi-
dent for communications and public affairs, has been replaced
by Margaret Tutwiler. Nessen had served as press secretary for

President Ford, while Tutwiler was the official spokesperson for
the State Department under President Bush. Nessen said in an
interview that he had resigned to host a nightly show on Nostal-
gia Television, a cable channel. Nessen is known among the press
for his confrontational style. For example, in 1994 Nessen tried
to suppress a UCLA press release on cellular phone dosimetry
research by Michael Jensen and Dr. Yahya Rahmat-Samii (see
MWN, J/F95), prompting this protest to the CTIA in a letter from
William Andrews, the public information officer at UCLA’s
School of Engineering: “His phone manner was a one-way lo-
comotive—him yelling, me constantly telling him to calm
down....I put him on hold for a 30-second count, came back on
and he was in midsentence, still yelling, and unaware I had been
off-line. After he twice called me an ‘asshole,’ I hung up.”
Andrews also complained that Nessen had threatened to call
“many people in the Pentagon,” with the intent of “interfering
with relationships between faculty and their funding agencies.”
Nessen’s tactics were successful: UCLA withdrew the press re-
lease at the request of faculty who had received phone calls from
their Department of Defense research program managers. Asked
whether the CTIA had been dissatisfied with Nessen’s general
approach to press relations, CTIA spokesperson Tim Ayers said,
“Not at all. I think Ron is appropriately celebrated for his ag-
gressive defense of the industry.”

««  »»

As WTR secured coverage for its legal costs and potential li-
ability (see p.9), it was on a winning streak in the courtroom. On
May 7, WTR, the CTIA and Ron Nessen were all dismissed as
defendants in Wright v. Motorola, which is being heard in Illi-
nois state court. Debbra Wright’s suit charges that use of
Motorola cellular phones caused her to develop a brain tumor
(see MWN, M/A95). The defendants dismissed from the case
had been accused of conspiring with Motorola to falsely portray
cellular phones as safe. WTR’s chair, Dr. George Carlo, had
been removed from the case at the end of January. “We’ll appeal
everything,” said Wright’s lawyer, Robert Holstein, who is based
in Chicago. “We’re dedicated to keeping this case going.” James
Baller, WTR’s attorney in Washington, seemed unconcerned.
“WTR is pleased with the result,” he told Microwave News, “and
believes it should never have been brought into the litigation in
the first place.” On April 24, Carlo was dismissed as a defendant
in the lawsuit filed by Jerald Busse, which charges that WTR
epidemiology studies amount to unauthorized human testing (see
MWN, J/F96). Baller successfully argued that the Illinois court
had no jurisdiction because Carlo neither resided in nor did busi-
ness in the state. WTR itself and the CTIA remain defendants in
the case.

««  »»

A few days before Senator John McCain (R-AZ) was to hold a
hearing on the siting of cellular phone and PCS towers, it was
abruptly canceled. Cathy Bergman, president of the EMR Alli-
ance in New York City, credits citizen activists and local officials
for delaying the May 13 hearing. “McCain’s refusal to allow the
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public to testify led to a flood of phone calls, faxes, E-mail mes-
sages and FedEx packages to his office,” she told Microwave
News. “An embarrassed McCain was forced to rethink the wit-
ness list, which reflected only industry views.” A spokesperson
for the senator denied that public outcry was the reason, saying
that the hearing was being put off due to “scheduling conflicts.”
At press time, a new date had not yet been set.

««  »»

Sometimes a lone activist can cause headaches for a multibillion
dollar industry. Last year EPA Administrator Carol Browner
backed the FCC’s new RF/MW exposure standard as providing
“adequate protection of public health” (see also MWN, M/A96
and J/A96). The limits were stricter than industry would have
liked, but it reportedly went along—with the understanding that
the EPA would not criticize the new rules. The trade paper RCR
reported that, “As part of the deal with the FCC, the wireless
industry supposedly was assured that EPA would remain in the
background on RF safety issues.” Signed, sealed and delivered—
until October, when David Fichtenberg of Olympia, WA, wrote
the EPA to ask if the FCC standard gave protection against
nonthermal effects. Norbert Hankin of the EPA’s Office of Radi-
ation and Indoor Air responded that there was not enough data

Congressman Markey on Wireless Safety:
Answers Needed, but Not with Federal Funds

sponsored by industry, including a March 13 letter the agency
sent to Dr. George Carlo, chair of WTR (see MWN, M/A97).
In that letter, the FDA recommended that the WTR research
give the “highest priority” to lifetime animal exposure stud-
ies and stressed the need for replication of studies showing
biological effects, such as the Lai-Singh experiments (see
MWN, N/D94).

In a May 6 statement, Markey declared that, “The govern-
ment has a responsibility to assess for consumers whether
portable wireless phones pose a health risk,” and that he would
“follow up with the appropriate federal agencies and the cel-
lular industry.” Crowell said that a second letter with addi-
tional questions would soon be sent to the FDA.

The Markey letter concluded by asking when answers to
cellular phone safety questions could be expected. The FDA’s
Thompson responded that, “It is difficult to predict when con-
clusive statements about health risks can be made.”

Markey’s renewed interest came in the wake of a de-
tailed article in the April 6 Washington Post on the slow pace
of industry-funded research (see p.14). The Post article fol-
lowed stories in the trade publication RCR and in Micro-
wave News.

In February 1993, Markey held a congressional briefing
on cellular phone safety after the Reynard brain cancer suit
put the issue on the front pages of newspapers around the
world (see MWN, J/F93). He also asked for a report from the
General Accounting Office, which was released in 1994 (see
MWN, N/D94).

Rep. Edward Markey (D-MA) wants to know whether cel-
lular phones are safe but is unwilling to commit federal funds
to the task. “We need to find the best ways to prioritize cur-
rent research and accelerate getting answers to the public,”
Markey’s legislative assistant, Colin Crowell, told Microwave
News. “Then we can identify where gaps may exist. But we
are not yet prepared to say that we need to spend millions of
federal dollars.”

In an April 7 letter, Markey asked the Food and Drug Ad-
ministration (FDA) what the government has been doing to
determine whether cellular phones pose a health risk. Mar-
key also asked whether the research being done by Wireless
Technology Research (WTR), which is funded by the Cellu-
lar Telecommunications Industry Association, would settle
the safety question.

“The type of research proposed by WTR should provide
part of the answer,” stated Diane Thompson, FDA associate
commissioner for legislative affairs, in a May 5 response.
Thompson added that the FDA has “no information which
would lead us to believe that the federal government and Amer-
ican consumers will not be able to rely on the results of the
WTR research.”

Thompson noted that there is “no federal government-
sponsored research specifically directed toward cellular phone
safety,” though she pointed to related work sponsored by the
Environmental Protection Agency, the Department of De-
fense and other agencies.

Thompson also described FDA efforts to monitor research

on nonthermal effects to set specific limits. But, citing EPA policy,
he added, “Both the NCRP and ANSI/IEEE standards [the FCC
standard is based on both] are thermally based, and do not apply
to chronic, nonthermal exposure situations. The statement refer-
ring to ‘adequate protection’ pertains to thermally related effects.”
Hankin’s letter produced strong thermal effects within the wire-
less industry—company representatives got boiling mad. After
a meeting with the EPA, the Electromagnetic Energy Associa-
tion (EEA) was still unhappy; EEA chair John Welch of Motorola
wrote to the agency to complain about continuing “confusion
about EPA’s official position.” Welch demanded another public
statement from the EPA in support of the FCC. On January 17,
he got it: Assistant Administrator Mary Nichols wrote to the
FCC “to reiterate EPA’s support” for the FCC exposure rules
and repeated Browner’s wording. But rather than disavow Han-
kin’s letter on nonthermal effects, she said it had been “incor-
rectly construed.” In May, EEA executive director Dinah McEl-
fresh told Microwave News that Nichols’s letter “clarifies EPA’s
position,” and asserted that “the FCC standard protects against
all effects, based on the science known today.” But Fichtenberg
countered, “Many papers accepted for standard-setting by the
IEEE show adverse effects below the FCC’s hazard threshold.
Prudence requires limits based on these observed effects.”
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HIGHLIGHTS

WHO: No Overall Support for
RF/MW Radiation Health Risks

A group of 44 researchers assembled by the World Health
Organization (WHO) EMF Project has found “scant” evidence
linking RF/MW radiation and cancer. On the other hand, the
WHO consensus report notes that, “Only a few studies have been
published, and these are sufficiently indicative of an effect on
carcinogenesis to merit further investigation” (see box below).

“It seems likely that any possible effect on health is subtle,”
according to the report. While the authors advise that more re-
search is needed, they generally downplay studies indicating ill
effects. For example, the report notes that “because it is not pos-
sible to prove the negative in hazard-evaluation studies, no de-
finitive affirmation of safety can be made.”

The report states that the Lai-Singh and Sarkar experiments—
which showed that in vivo RF/MW exposure can lead to dam-
aged DNA—“need to be replicated before the results can be
used in any health-risk assessment, especially given the weight
of evidence that RF fields are not genotoxic.”

It discounts human studies as showing inconclusive links
between RF/MW radiation and health effects: “Overall the epi-
demiological studies suffer from inadequate assessment of ex-
posure and confounding, and poor methodology.”

In particular, the report criticizes Dr. Stanislaw Szmigielski’s
study that indicates an increased cancer risk among RF/MW-
exposed Polish military personnel. It states that his results are
difficult to understand “because neither the size of the popula-
tion nor the exposure levels are clearly stated.” Szmigielski at-
tended the WHO seminar.

The report calls for more in vitro studies addressing dosim-
etry, DNA damage and repair and biophysical mechanisms. Pri-
orities for in vivo research include effects on cancer promotion,
melatonin, the blood-brain barrier and the eyes. Heading the rec-
ommendations for epidemiological research are studies on mo-
bile phones, pregnancy and occupational cancer.

The document, which was edited by Dr. Michael Repacholi,

was drafted for discussion at the seminar, held in Munich, Ger-
many, last November 20-22. The meeting was organized as part
of the WHO’s $3.3 million project on non-ionizing radiation,
which Repacholi directs (see MWN, J/A96 and J/F97). The re-
port was revised after the meeting and, in April 1997, submitted
to Bioelectromagnetics.

Three working groups in Munich were charged with review-
ing the scientific literature—one on in vitro studies, led by Dr.
Thomas Tenforde of the Battelle Pacific Northwest Labs in
Richland, WA; one on in vivo studies, chaired by Dr. William
Pickard of Washington University in St. Louis; and one on epi-
demiological and human studies, led by Dr. Anthony Swerdlow
of the University of London, U.K.

The Munich seminar, titled Biological Effects of Nonthermal
Pulsed and Amplitude Modulated RF Electromagnetic Fields
and Related Health Hazards, was sponsored jointly by the WHO,
the Austrian Ministry of Health and Consumer Protection, the
International Commission on Non-Ionizing Radiation Protec-
tion and the German Federal Ministry of Environment, Nature
Protection and Nuclear Safety.

RF/MW Cancer Link Upgraded
After Mouse Lymphoma Study

The WHO meeting in Munich was held many months
after Repacholi’s RF/MW–lymphoma study had been
completed (see p.1). However, Repacholi’s findings were
not made available to the participants.

The summary of the Munich meeting, as originally sub-
mitted for publication, assesses the cancer risk this way:
“Taken overall, the evidence fails to support an effect of
RF exposure on mutagenesis or cancer initiation.”

On May 6, a week after Repacholi’s finding of a dou-
bling of lymphoma incidence among RF/MW-exposed
mice had been published, a revised manuscript was sent
to Bioelectromagnetics—and this time it cited the new
cancer results. The Munich conclusion now reads: “Al-
though weak evidence exists, it fails to support an effect
of RF exposure on mutagenesis or cancer initiation.”

Was There a Nuclear Device at
the U.S. Embassy in Moscow?

One of the enduring microwave mysteries is why the Russians
beamed signals into the U.S. embassy in Moscow for decades be-
ginning in the 1950s and why the American government treated
the matter with so much secrecy.

In his newly published memoirs, Paul Brodeur speculates that
the U.S. government’s sensitivity might have been due to the
presence of a nuclear device inside the embassy. If so, Brodeur
argues, the government would have done everything possible to
deflect attention away from radiation exposures—both ionizing
and non-ionizing—at the embassy.

“I think it is possible there was a nuclear device there, but I
don’t have journalistic proof,” Brodeur told Microwave News.

When asked about Brodeur’s hypothesis, Dr. Sam Koslov, a
longtime technical intelligence specialist, now retired, shot back,
“It sounds like utter bullshit to me.” He added that, “There were
no nuclear connotations in those days. It’s the first time I’ve heard
it mentioned.”

In Secrets: A Writer in the Cold War (Boston: Faber & Faber),
Brodeur reports that a 29-year-old Marine who had been sta-
tioned at the Moscow embassy in the 1960s and who later de-
veloped lymphoma told him that he had seen “technicians wear-
ing silver-colored radiation-hazard suits with full hoods, face
masks and wire-mesh goggles on the eighth floor of the embas-
sy, just below Ambassador Llewellyn Thompson’s office.” The
marine did not know what was on the eighth floor; he was never
allowed to go there. Thompson died of lymphoma. Walter Stoes-
sel, an ambassador in the 1970s, died of leukemia in 1986.

Brodeur also wonders why access to cable traffic on the mi-
crowave signal between the American Embassies in Moscow
and Paris required a “Q” clearance, which permits access to nu-
clear secrets.

“It’s also possible that the Central Intelligence Agency or the
National Security Agency had electronic countermeasures in the
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embassy,” Brodeur said, referring to sophisticated communica-
tions and jamming equipment.

Koslov maintains that the secrecy stemmed from “the govern-
ment not wanting to admit that they had devices that could de-
tect electromagnetic signals. The fact that we would admit that
we could listen to their electromagnetic signals horrified the State
Department.”

As to why the Russians beamed microwaves at the embassy,
Koslov said that they were either interfering with our ability to
listen to them or activating their own concealed microphones.
Koslov, formerly a special assistant for science in the Secretary
of the Navy’s office, went to Moscow in 1977 to help negotiate
the turning off of the microwave signal.

At the end of Secrets, Brodeur notes that, “I have retired from
The New Yorker and the public health wars I waged in its pages.”
He states that he has returned to writing fiction.

side of WTR’s original $25 million research plan, including $2.2
million for pacemaker research and approximately $750,000 for
litigation expenses. This brings the total CTIA commitment to
more than $28 million, of which $9.8 million has yet to be paid.
WTR will get the balance in eight quarterly installments. “The
last one is due around the middle of 1999,” said Carlo, “and I’ve
been asked to stay on past my original five-year commitment,
until the funds are exhausted.”

Asked whether WTR will then close its doors, Carlo an-
swered, “It’s hard to speculate.” If the group’s studies show no
risk to public health, he said, “then it’s pretty clear that WTR
would wind up business.” But if evidence of a risk is found, Carlo
said, the plan for the industry’s health research would have to be
redefined.

In mid-May Susan O’Donnell, WTR’s public affairs man-
ager, stated that WTR has now paid off all back debts and has at
least $1.4 million in hand to begin biological studies. But WTR
would not name the researchers who will be involved. “We still
haven’t gotten in touch with the people we had selected, to see if
they still want to go ahead,” said Carlo, adding, “We’ve got to re-
generate some of our momentum.”

Carlo predicted that by the end of 1997, in vitro genotoxicity
studies will be completed and in vivo studies will have begun.
Replication of the Lai-Singh experiments, he said, will be fin-
ished by March 1998 (see also MWN, N/D94, J/F96 and M/J96).

CTIA, WTR Announce Legal and
Research Funding Agreement

On April 28, Wireless Technology Research (WTR) and the
Cellular Telecommunications Industry Association (CTIA) fi-
nally signed an agreement covering WTR’s legal fees, as well as
possible future damage awards. It also specifies a timetable for
the CTIA’s payments for WTR’s health research.

The pact should clear the way for progress in the CTIA-WTR
research program, which has been stalled for over a year.

“It’s been quite a difficult process,” WTR chair Dr. George
Carlo told Microwave News in early May. “I’m glad this is be-
hind us.” The CTIA’s Tim Ayers agreed, saying, “We’re looking
forward to the research going ahead.” Settlement of the long-
running dispute had been predicted many times but was slow in
coming (see MWN, N/D96 and M/A97); the accord followed a
Washington Post article on cracks in the CTIA-WTR relation-
ship and the lack of progress in research (see p.14).

Carlo offered this explanation for the delay: “When you have
a written agreement, it forces people to look at every issue inside
out.” He noted that, “We never had an agreement before. The
first $17 or 18 million was based on handshakes.” Ayers stressed
that the CTIA had to be cautious, saying, “You can’t allow the
deep pockets of industry to get set up as an attractive target.”

Neither side would release a copy of the agreement. Carlo
explained that to do so “would compromise our position in liti-
gation—it’s a privileged document.” He said that the agreement
combines cash reimbursement of legal fees with insurance against
other costs, and will protect researchers from any liability that
results from being sponsored by WTR.

Ayers and Carlo both confirmed that some CTIA members
had suggested severing the group’s relationship with WTR and
finding another way to sponsor research. “This was coming from
new people, who hadn’t heard the arguments for an independent
structure and wanted industry to have more control,” said Carlo.
Ayers added that, “When members raise concerns, we have to
respond—but our commitment to WTR was constant.”

Carlo indicated that the CTIA has now agreed to pay over $3.1
million in costs incurred through the end of 1996 that were out-

Proposed Dutch RF/MW Limits
The Health Council of the Netherlands’ Radiofrequen-

cy Radiation Committee has recommended the adoption
of RF/MW radiation safety guidelines based on a spe-
cific absorption rate of 0.4 W/Kg for workers and 0.08 W/
Kg for the general public. These are essentially the same
limits used by ANSI/IEEE, NCRP, NRPB and ICNIRP.

The thresholds are based on thermal effects. “In the lit-
erature, nonthermal effects, such as direct damage to DNA,
have been reported. However, the committee considers the
results of these studies not reliable enough to be used in
setting exposure limits,” Dr. J.A. Knottnerus, vice presi-
dent of the health council, wrote in a letter to the Dutch
Minister of Health, Welfare and Sport.

The report notes that there is a lack of evidence indi-
cating that mobile phones pose a health hazard when used
in “a normal” way—while stressing that “this conclu-
sion is based on only very limited data.”

The report was written by a ten-member committee,
which was chaired by Dr. E.W. Roubos of the University
of Nijmegen in the Netherlands, and included Germany’s
Dr. J. Bernhardt, the chair of ICNIRP, and Dr. Z.J. Sien-
kiewicz of the U.K.’s NRPB.

For a copy of Radiofrequency Electromagnetic Fields
(300 Hz-300 GHz), which is in both Dutch and English,
contact: Dr. Eric van Rongen, Health Council of the Neth-
erlands, PO Box 1236, NL-2280 CE Rijswijk, The Neth-
erlands, (31+70) 340-5730, Fax: (31+70) 340-7523, E-
mail: <e.van.rongen@gr.nl>.
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Digital Mobile Phone Radiation  (continued from p.1)

What They Are Saying
“Put simply, mobile phone users are not genetically engineered
mice. More importantly, this study is no reason for the public to
be in any way concerned about the safety of mobile phones.”

—Peter Russell, director, Australian Mobile Telecommunica-
tions Association, quoted by Phil Bertolus in “Mice Cancer

from Mobiles,” The Age (Australia), May 5, 1997

“No firm in the world develops a drug that causes cancer in test
animals and says, as mobile phone makers do, that it will not
happen in humans.”

—Dr. Wolfgang Löscher, School of Veterinary
Medicine, Hannover, Germany, quoted in

Süddeutsche Zeitung (Germany), May 22, 1997

“Indeed, I think about the most one can say at this stage is that if
there are mice in the community who are genetically predis-
posed to developing lymphoma they would be well advised not
to use mobile phones.... That applies to rats as well, I should say.”

—Senator Richard Alston, minister of communications and the
arts, comments in the Australian Parliament, May 7, 1997

So who is responsible for the safety of mobile phones? And will
the mobile phone companies and industry representatives like
Michael Repacholi cease calling for an increase in the human
exposure limits in the light of this new research? Until the in-
dustry satisfactorily answers these questions, they will continue
to be accused of acting and sounding like the tobacco industry.
—Australian Senator Lyn Allison, in a press statement, May 2, 1997

“The scientists are as good as you will get. The journal is very
highly respected. Their paper certainly does raise questions—
the results are extremely surprising.”

—Dr. Peter Polson, consultant based in Cupertino, CA,
quoted by Jonathan Marshall in “Cell Phones Linked to
Cancer in Mice,” San Francisco Chronicle, May 9, 1997

“The Australian research is one data point. This particular data
point appears to conflict with other research showing no pro-
motion effect as well as with epidemiological studies....”

—Thomas Wheeler, president, Cellular
Telecommunications Industry Association,
quoted in a press statement, April 30, 1997

“It would seem sensible to take a few precautions until more is
known about the potential risk. ”

—Steve Horrocks, senior policy officer, Australian Consumers’
Association, quoted in a press statement, May 1997

“We don’t know of any one person anywhere in the world who
has died as a result of using a mobile phone.”

—Dr. Brendan Nelson, member of Parliament and former
president of the Australian Medical Association,

quoted by Reuter news service, April 30, 1997

The suits being brought in the United States against the tobacco
industry, which is finally being forced to take responsibility for
the deadly effects of smoking, should provide a useful wake-
up call to cellular phone companies.

—Editorial, Jerusalem Post (Israel), May 9, 1997

“The biggest hazard is the increased rate of automobile acci-
dents from using (cell phones) while driving.”

—Dr. John Moulder, Medical College of Wisconsin,
Milwaukee, quoted by the Associated Press, May 9, 1997

risks to humans,” Dr. Mary Elizabeth Jacobs of the U.S. Food
and Drug Administration (FDA) in Rockville, MD, said in an
interview. Jacobs is the director of the Division of Life Sciences
at the FDA’s Center for Devices and Radiological Health.

In the U.K., Dr. John Stather, assistant director of the Nation-
al Radiological Protection Board (NRPB) based in Oxfordshire,
told the New Scientist (May 10): “This needs to be investigated
thoroughly.” But, he added, “I think people should carry on using
mobile phones.”

Dr. Antony Basten of the Centenary Institute of Cancer Medi-
cine and Cell Biology in Sydney, Australia, one of Repacholi’s
collaborators, also does not believe the results should prompt
changes in phone habits. “For the time being, at least, I see no
scientific reason to stop using my own mobile phone,” he assert-
ed in an April 30 statement (see also box on p.11).

Basten, like Repacholi, thinks the study should be repeated.
Telstra does, too. Basten told Microwave News that the next step
would be to examine multiple exposure levels and mice prone to
different types of cancer.

Dr. Hugh Bradlow, director of Telstra Research Labs, said that
further studies are needed “to independently extend the study...to
understand if the result has significance for human health.” He
suggested that the Australian government make this part of its
A$4.5 million (US$3.5 million) program on radiofrequency and
microwave (RF/MW) radiation (see MWN, N/D96).

Word of the Australian results spread quickly around the world.
Dr. John Goldsmith of Ben Gurion University in Beersheba, Is-
rael, told the Jerusalem Post (May 2) that the results present
“startling new evidence that must be carefully evaluated.”

In the U.S., Dr. Henry Lai said that, “The main point is that
RF radiation promotes cancer.” However, he noted that it is “very
unlikely” that cell phone use can cause lymphomas and, like
Basten, recommended that mice prone to other forms of cancer
be used in follow-up efforts. Lai and Dr. N.P. Singh, both of the
University of Washington, Seattle, have found single-strand and
double-strand DNA breaks in the brain tissue of rats exposed to
low-level microwaves (see MWN, N/D94 and M/J96).

“I think the findings are very significant,” Dr. Gregory Lotz
of the U.S. National Institute for Occupational Safety and Health
(NIOSH) in Cincinnati said in an interview. “They used a siz-
able number of animals and it appears to be a clear effect.”

“While there are some difficulties in extrapolating from ani-
mal experiments to human health, the effect reported in this pa-
per appears to be quite substantial,” commented Dr. Stan Barnett
of Australia’s Commonwealth Scientific Industrial Research Or-
ganization (CSIRO). In 1995, Barnett prepared a report on mo-
bile phone health risks, which recommended a national RF re-
search program (see MWN, S/O95).

Dr. George Carlo, the head of Wireless Technology Research
(WTR), told Microwave News that, “This transgenic mouse study
plus the two Lai-Singh studies are clearly suggesting that there’s
some biological activity going on. I don’t agree with the idea that
it’s impossible.” WTR is sponsored by the Cellular Telecommu-
nications Industry Association (CTIA).

The CTIA and Motorola, as well as trade groups in Austra-
lia, interpreted the results cautiously. “These findings cannot be
directly related to human health or to the safety of mobile commu-
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nications,” said Dr. Mays Swicord, Motorola’s director of biolog-
ical research.

The Australian study is the second to show biological activ-
ity caused by a digital phone signal. Last year, Dr. Ross Adey of
the VA Hospital in Loma Linda, CA, announced that a TDMA
digital signal with a specific absorption rate (SAR) of 0.58-0.75
W/Kg appeared to be protective against cancer among exposed
rats (see MWN, M/J96 and J/A96). When Adey repeated the ex-
periment using a signal patterned after an analog phone—which
is not pulsed—he found no effect (see MWN, M/A97).

“We now appear to have two nonthermal effects, both linked
to pulsed fields, and once again we must investigate the possibil-
ity that it is the low-frequency modulation that is the essential ele-
ment in the observed effect,” Adey said in an interview.

Unlike analog cellular phones, the newer digital models, in-
cluding those featuring TDMA and GSM technology, use pulsed
signals. TDMA is used in the U.S., while GSM is the predomi-
nant system in Australia and Europe.

More than ten years ago, Dr. Bill Guy, then of the University
of Washington, Seattle, released results from a long-term study
in which rats exposed to 2450 MHz pulsed microwaves with an
SAR of 0.15-0.4 W/Kg had statistically significantly more ma-
lignant tumors than controls (see MWN, J/A84, Mr85 and J/F93).

In 1995, Poland’s Dr. Stanislaw Szmigielski reported signifi-
cantly higher rates of lymphoma and leukemia among Polish
military personnel exposed to RF/MW radiation from radar and
communications devices, many of which use pulsed signals (see
MWN, M/J95). Szmigielski is at the Center for Radiobiology and
Radiation Safety and at the Military Institute of Hygiene and
Epidemiology, both in Warsaw.

A Wide Range of Exposures

In the Australian study, the mice were exposed to a wide range
of radiation levels depending on where they were in their cages.
They were housed in groups of five and could move freely around
their particular cage. The experiment was run “blind,” meaning
the research team did not know which mice were exposed and
which were controls.

The exposures were in the far field. In contrast, most users of
cellular phones are exposed in the near field.

SARs at any given time ranged from 0.008 W/Kg to 4.2 W/Kg
depending on where the mice were in the cages. Other factors
affecting the SARs were the weight of the mice, which changed
during the course of the study, and the fact that the mice slept
together in packs.

Under current rules, the U.S. Federal Communications Com-
mission (FCC) deems exposures from cellular phones below 1.6
W/Kg to be safe.

“We did not have the resources to hold mice during exposure
and irradiate them with a special antenna in the near field. How-
ever, we are recommending that this be done in follow-up stud-
ies to reduce the problem of a wide range of SARs,” Repacholi
wrote Microwave News.

“Since the variation is so wide, it is not possible to determine
what SAR or SAR range was responsible for causing the increased
incidence of lymphoma,” Repacholi notes in the paper.

Guy, now a consultant based in Seattle, was critical of the do-

Advice for the Concerned
It will take years for the RF/MW cancer risk issue to be

resolved. In the meantime, Australia’s Dr. Antony Basten and
the U.K.’s Dr. John Stather do not see any need to stop using
mobile phones. For those who are concerned, here is what
some others are advising:
• The Australian Consumers’ Association, based in Sydney,
recommends talking on standard phones instead of mobile
phones whenever possible, limiting the duration and num-
ber of calls and not using digital phones inside buildings,
where they have to transmit at higher power levels. The group
also suggests considering the use of a headset and extend-
ing the antenna completely to reduce radiation exposure.
• Dr. Bruce Hocking, a consultant and former chief medical
officer at Telstra, based in Melbourne, advises that children’s
exposures to radiation from mobile phones should be lim-
ited since the study “showed a marked rise in risk of cancer
with duration.” An important step in achieving this, Hock-
ing told Microwave News, would be to prevent manufactur-
ers from marketing phones to young people. In 1995, Hock-
ing reported that children living near TV towers had higher
rates of leukemia than did children living farther from the
antennas (see MWN, N/D95 and N/D96).
• The Australian Democrats advocate the transfer of author-
ity for mobile phone policy decisions from the Department
of Communications and the Arts to the Department of Health,
requirements that manufacturers and doctors record health
complaints related to mobile-phone use, restrictions on mar-
keting mobile phones to young people and a ban on cellular
towers on school property. Democratic Senator Lyn Allison
had asked for a review of safety standards because the “study
recorded the damage at power levels similar to those
‘deemed’ safe....” Allison stated that Senator Richard Alston,
minister of communications and the arts, has rejected her
request.
• In Israel, where the study has been front-page news, the
Jerusalem Post reported that one manufacturer, Cellcom,
has suggested the use of a separate headset (May 6). Cellcom
will help establish a research fund to study potential health
effects, according to the Post (May 9).
• Dr. Peter Neitzke, a physics professor at the Institute for
Social Ecological Research in Hannover, Germany, recom-
mends keeping mobile phones away from one’s body when
not in use, since they generate radiation even in standby
mode, according to Germany’s New Press (May 9).

simetry. “I can’t tell whether they overestimated or underestimat-
ed the SARs, because there is not enough information in the pa-
per,” he said in an interview.

The use of mice that were genetically engineered to devel-
op lymphoma in the first year of life has also prompted criticism.
Motorola’s Swicord, for example, has questioned “the validity
of using this genetically engineered mouse strain for carcinoge-
nicity testing.”

In the paper, the Australian team states that humans do not
have the same genetic predisposition as the transgenic mice, “but
some individuals inherit mutations in other genes...that predis-
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We tried to make an objective journalistic decision about what parts
of the lengthy Motorola memos would be of general interest. We be-
lieve we succeeded, but we invite readers to judge for themselves. The
full memos may be obtained by sending a self-addressed 9x12 enve-
lope stamped with $1.01 postage to Microwave News, along with $5.00
for handling.

Digital Mobile Phone Radiation Boosts Cancer Rate

soon as the findings became known and months before they were pub-
lished. Results inconsistent with past research or otherwise in need of
validation, verification and interpretation often require further investi-
gation. And as you reported more than two years ago, Motorola promptly
commissioned further research of this kind. This decision was based,
in part, on the observations of experts who reviewed the methods and
conclusions of the University of Washington study.

In the latter part of 1994, we were in contact with Microwave News
as well as various other entities that had a need or interest in evaluating
the University of Washington research and potential scientific follow-
up. Motorola’s actions at all times were guided by a dedication to sound
science and corporate responsibility. We worked to effectively and fac-
tually address questions that might be seen by some, accurately or not,
as bearing on the safety of our products. As noted above, the key ele-
ment of that response was to commission independent research at Wash-
ington University in St. Louis, MO, to understand and replicate the
Lai-Singh research. Beyond that, Motorola engaged only in the kind of
responsible preparations needed to address questions raised in the sci-
entific community and elsewhere about the design, findings and sig-
nificance of the research conducted by Drs. Lai and Singh.

Albert R. Brashear
Corporate Vice President and Director, Corporate Communications

Motorola
1303 E. Algonquin Road, Schaumburg, IL 60196

March 25, 1997

To the Editor:

I would like to convey Motorola’s strong objections to your publi-
cation of highly selective excerpts from an internal Motorola memo-
randum about research at the University of Washington on the possible
effects of RF/MW exposure on DNA [MWN, J/F97]. The published
version of these documents painted an incomplete and possibly mis-
leading account of our actions and intentions. When read in the proper
context, these documents underscore the seriousness with which we
addressed the issues raised by this research and questions that may
arise about the safety of wireless communications technologies.

As documented by Microwave News, Motorola for years has been
a world leader in studying the potential interactive effects of RF energy.
And we have a strong basis for confidence in the safety of our products.
When publicity surrounding the Reynard lawsuit in Florida—later dis-
missed for lack of evidence—first challenged the safety of cellular tele-
phones in early 1993, we decided that if there were unknown health risks
from exposure to RF energy, they could show up in the medical histo-
ries of our employees. We commissioned a large-scale epidemiologi-
cal study of Motorola employees, who have spent decades working
with and around RF energy. In a review of the health histories of more
than 93,000 Motorola employees, Dr. Robert Morgan found no overall
increase in cancer mortality and significantly fewer brain cancer deaths
than would be expected based on national averages. Over the last few
years, completed laboratory (in vitro and in vivo) research has pro-
duced additional scientific support for the absence of adverse health ef-
fects from the radio signals generated by wireless communications.

Now to the DNA experiment of Drs. Lai and Singh at the Univer-
sity of Washington. As documented by Microwave News at the time,
Motorola devoted considerable time and attention to this research as

Motorola on Its Internal Lai-Singh Memo

FROM THE FIELD

pose them to develop cancer, and these individuals may comprise
a subpopulation at special risk from agents that would pose an
otherwise insignificant risk of cancer.”

Three Rejections Before Publication

The paper was submitted to Radiation Research on July 8,
1996, and accepted for publication on December 30. It had been
previously rejected by the Lancet, Nature and Science, Repacholi
told Microwave News. Newspapers in Australia and in Germany
have reported that Science and Nature had expressed concern
that the results would create a “panic” and wanted to wait for a
replication study.

A spokesperson at Science would neither confirm nor deny
these reports, noting the journal’s confidentiality policy regard-
ing the peer-review process. Repacholi said that the rejections
were based on “nonscientific grounds.”

The results of the Australian study were tightly held until the
date of publication. Radiation Research would not make advance
copies of the paper available to the press. Indeed, the journal’s
own Web site did not include a description of the paper, as it did
for all the others appearing in the May issue.

Martha Edington, the managing editor of Radiation Research,

said that, “The authors have asked us not to release any informa-
tion about the paper prior to the date of mailing of the issue ex-
cept for the title and the authors” (see also p.13).

The delay in the release of the results has spurred some harsh
criticism. “I think it is very irresponsible and unwise to keep the
data secret for two years, knowing their implication,” Lai said in
an interview. “The secrecy only reinforces the suspicion of the
public that the industry is trying to cover up.”

Dr. Niels Kuster of ETH in Zurich, Switzerland, told the Swiss
newspaper SonntagsBlick (May 18): “It is incomprehensible to
me that industry did not replicate this study 18 months ago, when
the preliminary results became known. Now we won’t know for
at least two years whether, in fact, mobile phone radiation accel-
erates the development of cancer.”

On April 30, 1997, Telstra held a news conference in Sydney
announcing the study results. Repacholi addressed the attendees
via a television satellite link from his office in Geneva. Telstra
did not respond to a request for a transcript or a video of the press
conference.

M. Repacholi et al., “Lymphomas in Eµ-Pim1 Transgenic Mice Exposed to
Pulsed 900 MHz Electromagnetic Fields,” Radiation Research, 147, pp.631-
640, May 1997.
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Repacholi Responds: WHO Does Not Seek To Run EC Program

May 9, 1997

To the Editor:

As almost all the criticism that Microwave News has leveled at me
over the past few years was repeated in your March/April 1997 issue,
allow me to set the record straight. WHO does not want, nor is it asking,
the European Commission (EC) to delegate its wireless research program,
as your headline suggests. WHO has neither the resources nor the de-
sire to run such a program. WHO merely identifies research it needs to
make better health risk assessments.

The U.S. Air Force (USAF) can respond to criticism about the Toler
study. I am accused of appointing three USAF members to working
groups (WGs) at the November RF meeting in Munich. Members of
WGs were not appointed. Independent scientists who felt they could
contribute joined WGs. Considering that the USAF has the largest gov-
ernment-sponsored RF bioeffects research program in the world, it is
not surprising that its members wanted to participate. The meeting or-
ganizers did not specifically invite them. They were free to attend at
their own cost, as were other scientists.

Representatives of the EPA, FDA, NIEHS and NIOSH were in-
vited to the Munich meeting. Since WHO normally funds only those
scientists from developing countries, those from the U.S. were asked to
pay their own way. At the next international advisory committee meet-
ing, to be held in Geneva, June 2-3, three U.S. government agencies are
scheduled to be represented. Further, the FDA has stated to U.S. Rep.
Edward Markey (D-MA) that it will await the outcome of the WHO
EMF Project before considering further action on mobile phones.

Criticisms of Ken Foster and William Pickard are unjustified. While
they may believe that low-level RF fields have no health impact, they
were asked how health effects could be found and established. Com-
mon sense suggests that one seeks scientists of all persuasions to reach
a consensus.

Dr. Pickard agreed to chair a WG in Munich because he was going
to report on the views of others. His appointment was in line with WHO
policy that WGs have scientists with a wide range of views. WHO has
used this technique for many years. Note that the conclusions and recom-
mendations of the Munich meeting are in line with those of other reviews,
particularly with the recent EC expert group report on mobile phones.

The title of the Munich report was changed to keep it concise. Note
that “low-level” was defined in the text to include both “athermal” and
“nonthermal.”

Your criticism that only two U.S. participants at the Munich meeting
do biological research suggests that no other country has anything to
contribute. Xenophobia reigns supreme at Microwave News. Readers from
other countries will be happy to learn that you consider their contribu-
tions to be less than those of Americans. Fortunately, WHO does not have
this view. WHO welcomes input from all scientists from any country.

WHO considers the military to be an agency of a member state and
entitled to be heard. Considering that WGs are composed of 20-25 sci-
entists, from many countries, one or two military representatives would
have to be very persuasive to convince the other members of a WG. WHO
has not received any funds from the military.

WHO, IARC, FDA and EPA have long used scientific principles to
assess health risks. My role in the WHO EMF Project is to facilitate its
implementation, not to influence the science. I will not be a member of
any WHO WG evaluating health risks.

You note that I tried to raise the limits of the Australia/New Zealand
RF standard. What is not mentioned is that there is an anomaly in the
Australian standard. In 1985, before I joined the standards committee,
a more stringent MW limit was offered to placate the union representa-
tive. Later, when I chaired this committee, the Australian and New Zea-

land standards associations asked us to adopt, where possible, interna-
tional standards to comply with the GATT agreement. Although a ma-
jority of the committee agreed, industry and a few others voted against
the proposal. I later resigned from the committee. My stance to uphold
valid scientific principles in the face of industry opposition could hardly
be considered as demonstrating a pro-industry bias.

I am proud that ICNIRP has become one of the most influential
groups setting standards on non-ionizing radiation. The U.S. NAS came
to the same conclusions on EMFs as IRPA/ICNIRP did some seven
years ago, but its review cost about $1 million while IRPA/ICNIRP’s
cost about $50,000. ICNIRP is very cost-effective and provides sound
advice. WHO requested that I resign from ICNIRP to work on the EMF
Project because ICNIRP is a full partner on the project.

It is true that, a few years ago, I suggested “off the record” that
mobile phones interrupt my meals in restaurants (and they still do). Now,
following publication of my animal study, I believe that there are real
effects from low-level RF fields, which need further investigation.

The fact that the sponsors of my animal study asked for the results
three months prior to publication did not delay it. In the past, studies
have been released prematurely, only for us to find later that the conclu-
sions did not hold up, or that they failed peer review because of some
basic design flaw. The research team, not the sponsors, decided that the
results would only be released on the day they appeared in Radiation
Research.

My criticism of the draft NCRP report chaired by Dr. Ross Adey
has been widely misconstrued. While it is true that I said it was a “noth-
ing report” (in retrospect, a poor use of words) at an Australian Senate
hearing, I meant that it had no status within NCRP since it had not been
extensively peer-reviewed, as is required of all NCRP publications. It
was irresponsible of Microwave News to disclose the draft conclusions,
even when requested not to do so by the NCRP president. The draft
conclusions of the Adey committee, as published in Microwave News,
are at odds with all recent reviews of the ELF literature, and most re-
cently, that of the U.S. NAS.

It is true that, as chief scientist of Royal Adelaide Hospital, I was
asked by some Australian industries to assist on training videos for work-
ers and the general public. I wanted to inform people about the science,
since, unfortunately, the view provided by the press is extremely distort-
ed. My appearance as an expert witness was to advise the court on the
science and my written statements included all scientific studies, not
only those showing negative results. As a WHO employee, I am not al-
lowed to be an expert witness.

I chaired a conference in Brussels sponsored by the French and
Belgian electrical utilities. My participation was to moderate discus-
sions. I had no part in drafting the program. My paper at the meeting
did not espouse the “no effect” view.

Microwave News quotes me as saying that the EMF Project will
have “buckets of money.” This is Louis Slesin’s own quote. There are
now ten countries contributing funds or supporting activities of the proj-
ect. Many more are currently considering support. The project is finan-
cially sound and will continue for at least five years, until all tasks are
completed.

Michael Repacholi, PhD
World Health Organization (WHO)

CH-1211 Geneva 27, Switzerland
E-mail: <repacholim@who.ch>

We stand by our editorial, including our reporting of Dr. Repacholi’s
comments on funding for his WHO EMF Project, which were made in
an interview at the NIEHS EMF Science Review Symposium held in
Durham, NC, March 24-27, 1997.
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Clippings from All Over

When all is said and done, what was lacking in the [National Academy
of Sciences-National Research Council’s EMF] committee’s assess-
ment was common sense. After all, if multiple studies show that chil-
dren who live in homes near power lines that give off strong magnetic
fields are developing leukemia and brain cancer more often than other
children, and if multiple studies show that workers exposed to strong
power-frequency magnetic fields on the job are developing leukemia and
brain cancer more often than other workers, wouldn’t common sense
tell one that exposure to magnetic fields ought to be considered a more
likely suspect than some unknown factor having to do with the age or
construction of a residence, the previously considered factor of traffic
density, or a highly unlikely exposure to herbicides?

—Paul Brodeur, Secrets: A Writer in the Cold War
(Boston: Faber and Faber, 1997), p.214 (see also p.8)

[R]esearch on EMF risks “hasn’t been very productive...science isn’t
really up to the task of answering the question.”

—Dr. Keith Florig, Carnegie-Mellon University, Pittsburgh,
quoted in “ScienceScope: DOE Gets Out of EMF

Research,” Science, p.1867, March 28, 1997

STILL WAITING FOR THE CALL

Do Cellular Phones Cause Brain Tumors?
Researchers’ Inability To Provide an Answer So Far

Is Only Raising More Questions

CELLULAR INDUSTRY RESEARCHERS HAVE SPENT

$17 MILLION WITHOUT RESULTS

CELLULAR PHONE RESEARCH GROUP’S

INDEPENDENCE QUESTIONED

—Headlines from a news story by Mike Mills, Washington Post,
pp.H1, H7 and H8, April 6, 1997 (see also p.7 and p.9)

I commend the members of the Cellular Telecommunications Industry
Association for their efforts to promote safety through the use of cellu-
lar technology. You can take great pride in your dedication to this en-
deavor and in your hard work on behalf of our communities. You are
helping to create a brighter future for all of us.

—President Bill Clinton in a letter recognizing
the CTIA’s Wireless Safety Week, May 19, 1997

[W]hen big businesses like AT&T Wireless Services tell us those ugly
towers they want to erect on our school grounds and through our com-
munities are our friends, I’m skeptical. When they say there’s no evi-
dence of any health risk associated with the radio waves emitted by
their communications towers, I say that’s not good enough. And when
government...says it’s going to permit such a tower without insisting
on assurances that the children in its care won’t suffer the consequences
25 years from now, I get angry.

—Dave Lange, “They Can Live Without $100,000,”
commentary, Chagrin Valley Times (OH), p.12, May 15, 1997

Either deliberately or accidentally, the media was manipulated last week
to largely ignore some very disturbing news about Australian research
conducted over four years into cellular phones and their potential to
cause tumors. The results were to be announced in Adelaide through a
videoconference, but journalists who know about this stuff were not
invited—and nor were some of the researchers who did the work.

—Stewart Fist, “Cancer Scare Story You Didn’t Hear,”
commentary, The Australian (Australia), May 6, 1997 (see p.1)

Defendants’ reply brief appears to argue that, although there is no FDA
safety standard, there are standards set by the FCC and [ANSI] regard-
ing the output allowed for cellular phones. This argument is irrelevant,
as the FCC is empowered to regulate frequencies and power of tele-
communications items. “Congress has not empowered the FCC to regu-
late cellular telephones with regard to health effects and public safety”
[citation to Verb v. Motorola omitted].

—Judge Paddy McNamara, Cook County Circuit Court, Chicago,
Memorandum and Order in Wright v. Motorola, May 7, 1997

This year, the Cannes Festival held its fiftieth anniversary. It was a fit-
ting moment to take stock: to stand back and marvel at this luminous
fortnight, as stars and stargazers came together to honor the greatest me-
dium of mass communication that has ever existed. It was time, in
short, to celebrate the mobile phone. True, there were ugly rumors fly-
ing around that some people were laying down their Motorolas and
going to watch films....but there wasn’t much solitude in the air at Cannes
1997, not with all the electronic messages crackling through the atmo-
sphere. If you stood on the Croisette at noon and threw an egg into the
sky, it would come down fried.

—Anthony Lane, “Postcard from Cannes,”
The New Yorker, p.78, May 26, 1997

A Peer at Peer Review
Martin Blank

Peer review is the fashion today.
“They’re our equals,” at least, we can pray.
But make no mistake,
peers can be on the make,
and good science they sometimes betray.

We tend to believe what our peers say,
be their words cheery bright or deep gray.
Though we all go along
their ideas can be wrong.
With self-interest the “truth” goes astray.

Peers claim they review with fair play,
and impartially facts they do weigh.
But it often appears
that it’s only the peers
who get dough, and then get to make hay.

When peers sit to judge yea or nay,
they vote for themselves, come what may.
They’re old-fashioned elite,
not always discreet,
and we are the ones who must pay.

They’re not US, they are more like U.K.,
where for years age-old “peers” have had sway.
Despite the pretense,
we know the true sense.
When “peers” speak, we must do it their way.

Dr. Blank, of Columbia University’s College of Physicians and
Surgeons in New York City, is the president-elect of the
Bioelectromagnetics Society.
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UPDATES
BOOKS AND REPORTS

EMF and RF/MW Reviews...Dr. James Lin of the University
of Illinois, Chicago, has assembled seven new papers for the sec-
ond volume in the series Advances in Electromagnetic Fields in
Living Systems. For low-frequency EMFs, Dr. Russel Reiter pre-
sents the literature on melatonin, while Drs. Leeka Kheifets and
Jennifer Kelsey review the epidemiological studies on cancer.
For the high frequencies, Lin discusses the health effects of wire-
less radiation, Drs. George Harrison and Elizabeth Balcer-Kubi-
czek look at the carcinogenic potential of RF/MW radiation and
Richard Tell offers insights on how to interpret and apply the
1992 ANSI/IEEE exposure standard. The other two papers ad-
dress computational bioelectromagnetics and medical applica-
tions. The first volume was published in 1994 (see MWN, J/F95).
This new volume is available for $89.50 from: Plenum Publish-
ing Corp., 233 Spring St., New York, NY 10013, (800) 221-9369,
Fax: (212) 807-1047. Prices are 20% higher outside the U.S.
and Canada.

WTR on WTR...The February issue of Human and Ecological
Risk Assessment, published by CRC Press, is devoted to papers
describing the work of Wireless Technology Research (WTR),
the U.S. cellular telephone industry’s research group. The papers
are drawn from presentations by the seven staffers and consul-
tants that WTR sent to the Society for Risk Analysis Annual Meet-
ing in Waikiki, HI, in December 1995. They address topics such
as dosimetry, post-marketing surveillance, tumor promotion stud-
ies and interference with cardiac pacemakers. Many of the papers
have been updated to reflect developments since the 1995 confer-
ence. The special issue was guest-edited by Kelly Sund and Dr.
George Carlo, both of WTR, with an introduction by Dr. Michael
Gough of the Cato Institute in Washington. Copies of the journal
or reprints of individual articles are available from: WTR, 1711
N Street, NW, Suite 400, Washington, DC 20036, (202) 833-
2800, Fax: (202) 833-2801, E-mail: <Mary@HESGroup.com>.

“MICROWAVE NEWS” FLASHBACK

Years 15 Ago

• In an antitrust case brought by Hydrolevel Corp., the U.S. Su-
preme Court rules that the American Society of Mechanical Engi-
neers is liable for the actions of its committee members, prompting
a reorganization of voluntary standard-setting groups.

• Two English researchers report in Nature that a 500 Hz pulsed mag-
netic field stimulates the release of noradrenaline from PC12 cells.

• In a unanimous decision, a New York appeals court upholds a
workers’ compensation award to the widow of Samuel Yannon, who
worked near microwave transmitters on top of the Empire State
Building.

Years 10 Ago

• A report from the Hawaii Department of Health finds “signifi-
cantly higher” cancer rates near broadcast towers in Honolulu than
in nearby areas without towers.

• The Cancer Research Center of Hawaii reports that, between 1979
and 1985, there were more than four times the expected number  of
leukemia cases among children living within five miles of the U.S.
Navy’s communications complex at Lualualei.

• A Denver FM radio station agrees to reduce broadcast power from
100 kW to 1 kW at a campsite where its tower is located.

Years 5 Ago

• In the first case of its kind, Susan and David Reynard sue NEC
America Inc. and GTE Mobilnet, claiming the use of a cellular phone
promoted the development of Susan’s brain tumor.

• The U.S. House of Representatives names the National Institute of
Environmental Health Sciences as the lead federal agency for EMF
health effects research, replacing the Department of Energy.

• Researchers at the University of Zagreb in Croatia find epidemio-
logical and laboratory evidence pointing to similar genetic effects
from exposure to microwave radiation.

CELLULAR PHONE EMI
New Data on Defibrillators...One type of implantable cardiac
defibrillator (ICD) did not experience electromagnetic interfer-
ence (EMI) from cellular phones, according to a paper presented
on May 8 at the 18th Annual Scientific Sessions of the North Ameri-
can Society of Pacing and Electrophysiology (NASPE) in New
Orleans. Dr. Roger Damle and colleagues at the University of
Colorado, Denver, held a TDMA-type digital cellular phone over
the chest or abdomen of 48 people with Ventritex ICDs. Previ-
ous research has shown that cellular phones can cause EMI with
cardiac pacemakers (see MWN, J/A94, M/J95 and N/D96); Damle
suggested that the sophisticated circuitry of ICDs may make them
more resistant to cellular phones. “There were no cases of ICD
reprogramming, pacing inhibition or sensing of extraneous sig-
nals,” Damle stated. “This suggests that one of these phones can
be used and it will not cause the device to shock patients inappro-
priately or turn off.” But Dr. Hans Moore of George Washington
University in Washington cautioned, “I wouldn’t use that to draw
conclusions about other models. With pacemakers, Dr. Roger Car-
rillo found a wide range of responses between different devices”
(see MWN, M/J96). Moore noted that his own lab had found Ven-
tritex ICDs less susceptible to cellular phone interference than
some other types. Two other papers presented at the NASPE ses-
sions reported that ICDs did not appear vulnerable to other forms
of EMI. Strong magnetic fields have been one source of concern—
for instance, those generated by antitheft monitors. Dr. Marshall
Stanton reported on a recent study at the Mayo Clinic in Roch-
ester, MN, in which a degaussing coil was held four to six inches
away from three brands of ICDs in a total of 12 people. Interfer-
ence occurred in only two devices, and was never triggered at less
than 2.5 gauss. In a study of ICDs and cellular phone base sta-
tions, a team led by Dr. Charles Gottleib at the Allegheny Uni-
versity Hospitals in Philadelphia observed a Ventritex ICD at dis-
tances from 20 to 1000 feet away from the tower. No interference
was observed. But users of ICDs have more to worry about than
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“Digital Cellular Phones Can Disrupt
Implanted Pacemakers”

“Cellular Phones May Affect
Use of Pacemakers”
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Microwave News, November/December 1995

“Higher Leukemia Rates Among Those
Living Near Australian TV Towers”

“Living Near TV Towers a Leukemia
Risk for Children, Claims Researcher”
Sydney Morning Herald (Australia), December 10, 1996

cellular phones: At last year’s NASPE sessions, Dr. Antonio Ma-
drid of the Ramón y Cajal Hospital in Madrid, Spain, reported on
four cases in which ICDs fired due to EMI from slot machines.

MEETINGS
Breast Cancer Conference...Dr. Bary Wilson of the Battelle Pa-
cific Northwest Labs, who is now based in the United Arab Emir-
ates, will be among the featured speakers at the 1st World Confer-
ence on Breast Cancer in Kingston, Ontario, Canada, July 13-17.
The conference is being coordinated by the New York-based
Women’s Environment & Development Organization (WEDO)
and the Kingston Breast Cancer Conference Committee with
the theme “Joining Together to Prevent Cancer.” July 16 is devot-
ed to environmental factors. Wilson and Dr. Meike Mevissen of
the School of Veterinary Medicine in Hannover, Germany, will
participate in an afternoon workshop. Mevissen has long collabo-
rated with Dr. Wolfgang Löscher on studies of breast cancer among
EMF-exposed animals. Later that day, Cindy Sage of Sage As-
sociates, an environmental consulting firm in Santa Barbara, CA,
and Dr. Kjell Hansson Mild of the National Institute for Work-
ing Life in Umeå, Sweden, will lead a workshop on EMF public
policies. In addition to EMFs, the environment day is slated for
addresses on ionizing radiation and pesticides. For more infor-
mation, contact: WEDO, 355 Lexington Ave., New York, NY 10017,
(212) 973-0325, Fax: (212) 973-0335, E-mail: <wedo@igc.apc.
org>; or look up <www.wedo.org> on the World Wide Web.

HPS Summer School...This year’s Health Physics Society (HPS)
summer school is devoted to Non-Ionizing Radiation: An Over-
view of the Physics and Biology. Dr. Martin Meltz of the Univer-
sity of Texas Health Science Center in San Antonio is one of the
organizers of the five-day course, which will be held in San An-
tonio, June 23-27. Among the scheduled speakers are other mem-
bers of the university’s faculty, as well as a number of staffers at
the Armstrong Lab at nearby Brooks Air Force Base. Battelle’s
Larry Anderson, attorney Robert Manor and Lucent Technologies’
Ronald Petersen are also scheduled to speak. For registration
information, contact: HPS, (703) 790-1745, Fax: (703) 790-2672;
E-mail: <hpsburkmgt@aol.com>. For a copy of the program,
contact: Meltz, (210) 567-5560, Fax: (210) 567-3446. E-mail:
<meltz@uthscsa.edu>. The HPS annual meeting follows the
summer session.

MILLIMETER WAVES
No Damage Found to Rabbit Eyes...After repeated exposure
to millimeter-wave radiation at 60 GHz, rabbits’ eyes showed
no signs of damage, according to researchers at Johns Hopkins
University’s Applied Physics Laboratory in Laurel, MD. The
work was funded by Hewlett-Packard Co. (HP), which is devel-
oping a new class of wireless computer networking devices that
would operate over short distances at 59-64 GHz (see MWN, M/A
96). Henry Kues, who led the study, had previously found dam-
age to primate eyes at frequencies between 0.9 and 2.45 GHz.
“It is extremely important to evaluate the biological absorption
and potential health hazards at the specific frequencies of interest
rather than attempting to extrapolate data gathered at other frequen-
cies,” Kues wrote in his report to HP in January. Below 24 GHz,
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he noted, past research has shown a clear relationship between
frequency and the depth of penetration into biological tissue.
But above 24 GHz, “the absorption of energy and the depth of
penetration appear to depend on a complex relationship between
the conductivity and permittivity of the specific tissues being
irradiated.” In Kues’s most recent experiment, each rabbit had
one eye exposed to continuous 60 GHz waves at a power level
of 10 mW/cm2, the same power at which Kues had observed dam-
age at lower frequencies. “We were very thorough in looking for
any effect, whether transitory or longer-term,” Kues said, but none
was found. In his report, Kues advocated repeating the experi-
ment with primates instead of rabbits. In early May, Kues told
Microwave News that HP will fund a study with a small number
of rhesus monkeys. “We’re gearing up to do the exposures now,”
he said, “and expect to conclude the work in about three months.”
In his studies between 0.9 and 2.45 GHz, Kues had found that
pulsed signals caused much more damage than continuous-wave
radiation, and that drugs used in the treatment of glaucoma had
a synergistic effect that could result in damage at power levels
down to 1 mW/cm2. HP is not interested in funding research on
pulsed millimeter waves or on combined effects with ocular
drugs, said Kues. “But they have gone to other companies to help
us secure funding on those two issues,” he added. The device
HP plans to market uses continuous waves only. “Now that we
have the protocols,” Kues noted, “it would be fairly easy to do
similar research on other devices.”

NAS-NRC
Committee and Staff Changes...The National Academy of Sci-
ences-National Research Council committee reviewing research
conducted under the RAPID program has been reshuffled. Dr.
John Ahearne, director of Sigma Xi in Research Triangle Park,
NC, succeeds Dr. Charles Bean of Rensselaer Polytechnic Insti-
tute in Troy, NY, as chairman. Also joining the committee are
Dr. Raymond Erickson, a biologist at Harvard University in Cam-
bridge, MA, Dr. Peter Marler of the Animal Communication Lab
at the University of California, Davis, and Dr. Thomas Tenforde
of the Battelle Pacific Northwest Labs in Richland, WA. Dr. Jerry
Williams of the Johns Hopkins University Oncology Center in
Baltimore has left the committee. Dr. Steven Simon, a specialist
in ionizing radiation, has joined the staff of the NAS-NRC’s Board
on Radiation Effects Research after five years in the Marshall
Islands. He replaces Dr. Larry Toburen. The board’s Dr. Evan
Douple takes over as director, replacing Dr. John Zimbrick, who
is now at Purdue University in West Lafayette, IN.

PEOPLE
Dr. Russell Owen has officially taken over as the chief of the
Radiation Biology Branch at the FDA’s Center for Devices and
Radiological Health in Rockville, MD. Owen has been serving
as acting chief since October 1995, after Dr. Mays Swicord re-
signed to join Motorola....Dr. Jack Sahl is planning to leave South-
ern California Edison, where he is the manager of health research,
at the end of the summer. Sahl said that he will continue to work
on health and safety issues, but “not primarily on EMFs.”...Dr.
Peter Semm has left German Telekom and is now doing re-
search at Frankfurt University....John Graham of the Harvard
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School of Public Health in Boston has been elected to the NCRP.
Drs. John Boice Jr. of the International Epidemiology Institute
in Rockville and William Hendee of the Medical College of Wis-
consin in Milwaukee were reelected to the council....George
Oram Jr. has resigned as president of OrthoLogic Corp. in Phoe-
nix. In May, a search for a new president was continuing....Mi-
chael Volpe is no longer working as spokesperson for WTR. Su-
san O’Donnell, WTR’s public affairs manager, now handles
press relations. In late May, Volpe told Microwave News that he
has not been paid for work done in 1997 (see also p.9). “My re-
lationship with WTR is in limbo,” he said.

Tell Us About Your Web Page
Microwave News will soon feature a list of World
Wide Web sites. We will include citizens’ groups,
consultants, gaussmeter and shielding compa-
nies, government agencies, law firms and news
sources—in the U.S. and around the world.

Don’t get left out!

Contact us by e-mail at:

<mwn@pobox.com>

RADIATION ACCIDENT
Zapped on a TV Tower...In June 1993, three men were acciden-
tally exposed to high levels of UHF radiation while servicing a
TV transmitter in the U.K. The men were in the antenna’s near
field and were exposed to 785 MHz radiation at a power level of
approximately 50 mW/cm2 or higher for between 50 seconds
and 2.5 minutes. All three experienced “an immediate sensation
of intense heating,” followed by pain and a reddening of the skin,
like a sunburn, in those areas of the head most exposed, accord-
ing to Dr. Christopher Schilling, an occupational health consul-
tant in London, U.K. An hour after the accident, the three men
began to have severe headaches. For the two most exposed, the
headaches were still a problem three years later. Writing in the
April 1997 issue of Occupational and Environmental Medicine
(54, pp.281-284), Schilling reports that it took a year for these
two men to feel better, “particularly from the feelings of lassi-
tude and general malaise.” Even the least-exposed worker com-
plained of facial discomfort 18 months after the accident. For
reports of other RF/MW radiation accidents, see MWN, N83,
D84, J/A86, J/F88, J/A88, N/D90, N/D92 and M/J93.

POLICE RADAR
Dismissal of Medical Monitoring Suit Upheld...On March 24
an Illinois appeals court affirmed the dismissal of Blesy v. Kustom
Signals Inc., a class-action suit against several makers of traffic
radar devices. The suit was filed three years ago by Harold Blesy
and several other police officers with cancer, but unlike in other
police radar litigation, the plaintiffs did not ask for damages for
their disease or try to prove that it had definitely been caused by
the radar units, which they used on the job (see MWN, M/A95).
Instead, they asked for the creation of a medical monitoring fund
“in order to detect the onset of illness” in the future, arguing only
that the radar units had exposed them to an increased health risk.
But the Appellate Court of Illinois in Chicago found that “a signifi-
cantly increased risk is not a compensable injury in Illinois,” and
upheld a lower court’s dismissal of the case. The three-judge panel
ruled that any lawsuit could only be based on disease or injury
that the officers had already suffered. Mark Oium of O’Connor,
Cohn, Dillon & Barr in San Francisco, one of Kustom’s lawyers,
told Microwave News that Blesy was the 23rd lawsuit against Kus-
tom that has been “dismissed without payment of any judgment
or settlement.” The attorneys for Blesy and the other police of-
ficers, Philip Fertik and Norman Rifkind of Biegel, Schy, Lasky,
Rifkind, Goldberg & Fertik in Chicago, declined to comment on
the decision, and would not say whether they planned to appeal.
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thermal effect.” When a card-carrying member of the “thermalist”
club defects, others are likely to follow.

The Telstra study is far from the only evidence of nonthermal
RF/MW bioeffects. It is, in fact, the third animal study to show
an influence on cancer, and it joins important work by Adey,
Becker, Cleary, Guy, Hocking, Kues, Lai, Milham, Persson, Sal-
ford, Singh, Szmigielski, Tofani, Verschaeve and others. The posi-
tion that nonthermal bioeffects do not exist has been untenable
for some time—but as science historian Thomas Kuhn pointed
out, old paradigms do not die fast or willingly.

As the evidence for nonthermal effects increases, pressure
for revising exposure standards will grow. And just as we cannot
trust industry to take care of wireless safety research, we cannot
allow industry-controlled committees to set safety standards. If
human health is our objective, public health agencies should be
in charge. Both research and exposure limits must come under
their direction.

Unfortunately, public health agencies are also invested in the
status quo. In Germany, for example, the first reaction of the
Federal Radiation Protection Office to the Repacholi study was
to declare, “There is no scientifically supported reason to change
the existing limits.” And in the U.S., the FDA has declined to
criticize WTR’s lack of progress (see p.7).

Since government agencies have largely ceded the field of
wireless safety to private corporations, they are now reluctant to
admit that there are any problems. Governments may not want
to take charge of wireless safety research and standards—but
we should demand that they do so anyway.

The distortion of health research has recently gotten some
much-needed attention. A commentary in the April 17 New En-
gland Journal of Medicine warns of cases in which “special-
interest groups block or delay the publication of unwanted find-
ings.” It adds that, “The huge financial implications of many
research studies invite vigorous attack.”

The Journal article gives several examples, such as the lead
industry’s intimidation of researchers “through coordinated at-
tacks at scientific meetings.” But the financial stakes in those
conflicts look like spare change next to the money involved in
the wireless safety debate.

If the Telstra study is replicated, it will be clearer than ever
that existing RF/MW safety limits must be thrown out the win-
dow. What will replace them? That will be the subject of a pro-
longed battle. And for the telecom industry, it will not be an
academic argument. It will be a holy war.

Old paradigms die hard—especially when there are billions
of dollars at risk.

not by hiding what little we have. Had the results of the Telstra
study been made public when the experiment was finished, atten-
tion would have been focused on the need for further research—
and we would know more today.

Repacholi insists that the secrecy was necessary to ensure a
careful, deliberate consideration of his findings (see p.13). This
won’t wash. Presenting important findings at scientific confer-
ences is itself an important part of peer review.

In our last issue we wrote, “If he has found evidence of a
cancer risk, Repacholi’s secrecy would be scandalous.” We have
little to add. But the problem is bigger than the conduct of any
one researcher: Almost all health studies on cellular phones are
sponsored by the cellular industry and safety standards are based
on the resulting information—or, more often, the lack of it.

This situation is a breeding ground for ethical lapses. There
is no reason why Telstra should see health information months—
or even years—before anyone else. It must have helped Telstra
figure out how to spin the news. But that hardly serves public
health.

If the cancer risk found in the Telstra study was observed for
a chemical, U.S. law would require that it be “immediately” re-
ported to the Environmental Protection Agency. Not two years
later, not two months later, but “immediately.”

Telstra is not alone in stifling the free flow of information.
Deutsche Telekom, France Telecom and other European com-
panies act as though the results of company-sponsored research
were trade secrets. Journalists’ inquiries are routinely ignored.

And keeping data under wraps is only one way to achieve
delay. In the U.S., the cellular phone industry has managed to
avoid even beginning the research. After four years and $18
million, Wireless Technology Research (WTR) has yet to start a
single biological study (see p.6). While disappointing, this is no
surprise. WTR was established by the industry to serve its own
needs: to control the process and avoid having the Food and Drug
Administration (FDA) in charge of research (see MWN, J/A93).

Motorola’s research program shows how much more could
have been done. It has moved faster than WTR and sponsored
some important work. Yet Motorola is hardly a disinterested de-
fender of public health. The company has sought to manipulate
both the research and the public’s perceptions. At times, Motorola
has muzzled its own scientists (see MWN, M/A97; also J/A96).

Who Will Revise the Health Standards?

We have been stonewalled so often that it is natural to ask:
Why is industry afraid of research? The answer goes beyond any
single product: Existing RF/MW safety standards are unreliable.
And the more research is done, the clearer that will become.

Current exposure limits on non-ionizing radiation all have
one thing in common: They are based only on possible thermal
effects—the heating of tissue, as in a microwave oven. The en-
gineers, physicists and others on the committees that wrote these
standards—ANSI/IEEE, IRPA/ICNIRP, NCRP—have argued
that at nonthermal levels, RF/MW radiation simply does not
have enough energy to have a significant biological impact.

One who held this view was Repacholi himself, who until
recently was the chair of ICNIRP. Now he has changed his posi-
tion, and says that his Telstra study demonstrates “a true non-

Secrecy vs. Public Health  (continued from p.1)
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NCI Study Links Appliance Use
and Childhood Leukemia

But Institute Calls EMF Effect “Unlikely”
Children’s use of several types of electrical appliances was associated with

significant increases in the risk of leukemia in a new study by the National Can-
cer Institute (NCI). But the NCI argues that it is “unlikely” that electromag-
netic fields (EMFs) are the cause.

The NCI study on appliances and acute lymphoblastic leukemia (ALL)
used the same cases and controls as its 1997 power line study. For electric
blankets, hair dryers and video games, most of the increases in risk were statis-
tically significant, including all those for children with the most years of expo-
sure. There was, however, no clear increase in risk with years of exposure (see
table, p.12).

Watching television and using curling irons, microwave ovens or sound
systems with headsets were also linked to some significant increase in the risk
of ALL, the most common form of leukemia among children.

The NCI team also found some increased risks among children whose moth-
ers used certain appliances during pregnancy. Children whose mothers had
used electric blankets while pregnant had a 59% higher risk of ALL, a statisti-
cally significant finding. Significant risks were also found for children whose
mothers had used heating pads or humidifiers during pregnancy.

“The inconsistencies in the data and the lack of a dose-response trend make
us think that EMFs are not likely to be the cause,” Dr. Elizabeth Hatch of the

(continued on p.12)

More Calls Mean More Headaches in
Scandinavian Cell Phone Study

Heavy users of cellular phones had more headaches and other subjective
symptoms in a recent Swedish-Norwegian study. Complaints increased along
with calling time, indicating a clear dose-response trend.

About 12,000 Swedish and 5,000 Norwegian mobile phone users took part
in the study, which was led by Drs. Kjell Hansson Mild of Sweden’s National
Institute for Working Life (NIWL) in Umeå and Gunnhild Oftedal, now with
the Norwegian University of Science and Technology in Trondheim.

Dose-response trends were observed for a variety of symptoms. “The trends
reached statistical significance for warmth sensations behind and on the ear,
headache, fatigue and burning sensations in the facial skin,” Mild told Micro-
wave News.

In Norway, for example, when compared to those who used a mobile phone
less than 2 minutes a day, the risk of headaches doubled for those with 2-15
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EMF research, Dr. Leeka Kheifets, spokesperson Barbara Klein
told Microwave News that this information is “confidential.” She
explained that, “We don’t just give it out.” Stevens, who chaired
the National Academy of Sciences panel on EMFs that issued
its report in 1996, is also a member of Motorola’s advisory board
on product safety (see MWN, J/F98).

««  »»

It’s now a matter of law in California: You can’t file a civil suit
over a power line EMF personal injury claim. In 1996, the state’s
Supreme Court ruled in the Covalt case that the California Public
Utilities Commission (CPUC) had sole jurisdiction over EMF
property disputes (see MWN, M/J95, S/O95 and N/D96), and an
appellate court later applied the same logic to the Ford v. PG&E
brain cancer case (see MWN, M/A95, M/A97 and J/F98). On
March 18, the California Supreme Court refused to consider an
appeal in Ford, leaving the CPUC in charge of personal injury
cases as well. But it is unclear what impact this will have beyond
the borders of California. On March 20, an Indiana judge reject-
ed the idea that the Indiana Utility Regulatory Commission
should decide all EMF claims in that state. Lawyers for Indiana
Michigan Power Co. called the Covalt decision “thorough and
well reasoned,” but could not convince the Marshall County Cir-
cuit Court to follow the California courts and dismiss the suit by
Raymond and Tina Runge (see also p.5).

««  »»

Summaries of the research projects on EMF bioeffects spon-
sored by the RAPID program are now available on the Internet.
Go to: <www.niehs.nih.gov/emfrapid/html/resinfo.htm>.

««  »»

The breast cancer studies by Germany’s Drs. Wolfgang Löscher
and Meike Mevissen were the subject of the most contentious
exchanges at the NIEHS’ in vivo EMF research symposium, held
in Phoenix, April 6-9. Some progress was made—for instance,
there was general agreement that while Löscher and Mevissen
had not seen a significant increase in tumor incidence or in tu-
mor multiplicity (number of tumors per animal), they had found
a flux-dependent increase in tumor growth. But a number of
those in Phoenix do not think that the observed increase points
to any real health hazard. At one point, Dr. Gary Boorman, who
is more and more openly skeptical that EMF animal studies show
any cancer risk, presented a table showing that out of six initia-
tion-promotion studies conducted at exposures of 50 Hz and 1
G, five had found no effects. But one study was quickly deleted
because it had, in fact, been done at 100 mG. Boorman, who
directs the EMF RAPID program at the NIEHS, apologized,
saying that he had been up until 3 a.m. the previous night assem-
bling the list. Then Dr. Larry Anderson dismissed another of
the studies, which he had himself conducted at the Battelle labs
in Richland, WA. Anderson pointed out that in this 13-week ex-
posure study, the controls had received too much initiator (the
carcinogen DMBA) to leave room to show any promoting ac-
tion of the magnetic field (see MWN, M/A98). Boorman’s tally

A lobbying campaign to save the DOE EMF research program
appears to be having some success. There is now a chance that
the program may not close down in September, as DOE had orig-
inally planned (see MWN, M/A97). On April 2, Shirley Linde
and Dr. Peter Bingham of the National EMF Advisory Com-
mittee (NEMFAC) met with Dan Reicher, the DOE Assistant
Secretary for Energy Efficiency and Renewable Energy, to plead
the case. Bingham argued that, “There is a convergence of opin-
ion that the work should continue,” he later told Microwave News.
In an interview, Bingham pointed to the incontrovertible evi-
dence of EMF cellular effects. “We must persevere and under-
stand this more and decide the public health implications,” he
said. Bingham, who recently retired from Philips Labs in Briar-
cliff Manor, NY, explained that, “Within the company, a num-
ber of my colleagues do believe we owe it to our customers to
ensure that our products are safe.” Speaking at the NEMFAC
meeting in Washington on May 8, Bingham echoed what he had
told Reicher: It would be a “national disgrace” if the program
was not kept in place. At the April 2 meeting, Linde presented
Reicher with more than 1,000 signatures of breast cancer activ-
ists and survivors who support more DOE EMF research. The
petitions had been collected by Nancy Evans of San Francisco,
a member of the Breast Cancer Fund’s board. Linde, the chair of
NEMFAC, said that Reicher appeared to be receptive and that
she was cautiously optimistic. But, she stressed, Reicher had made
no promises to keep the program in place. Reicher has also been
the target of a letter-writing campaign. On April 24, Rep. Nancy
Pelosi (D-CA) wrote to Reicher to point out that closing down
the DOE program “could cause the U.S. to lose the immeasur-
able expertise of these scientists and their historical understand-
ing of EMF exposure and health effects.” Dr. Ross Adey of the
University of California, Riverside, who has long received DOE
support for his EMF research, had made a similar case in a March
28 letter to DOE Secretary Federico Peña. His letter also ar-
gued that knowledge of potential hazards could lead to therapeu-
tic applications of EMFs. The decision on whether to save the
program has been complicated by Peña’s decision to leave the
DOE in June and by the fact that President Clinton has not yet
named a successor. In a May 14 reply on behalf of Peña, Reicher
told Adey that, “[I]n light of remaining public concern as well
as new scientific results, some of which you outline in your let-
ter, we are presently considering possibilities for a continued
federal EMF research effort.”

««  »»

The Scientific Advisory Committee for EPRI’s EMF research
program has some new members. In fact, half of the panel has
joined in the last three years. New since 1995 are Drs. Jennifer
Kelsey of Stanford University in Stanford, CA, Susan Preston-
Martin of the University of Southern California in Los Ange-
les, Charles Stevens of the Salk Institute in La Jolla, CA, Roger
Webb of the Georgia Institute of Technology in Atlanta and Jerry
Williams of the Johns Hopkins Oncology Center in Baltimore.
EPRI refused to say exactly when the new members joined the
committee. After discussing the matter with the head of EPRI’s
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* Clinical and In Vivo Laboratory Findings, organized by the National Insti-
tute of Environmental Health Sciences (NIEHS), Phoenix, AZ, April 6-9, 1998.

was now three of four showing no effect. Löscher was not pleased
with Boorman’s table: “You left out the dose-response studies.
What is the chance that the dose-response [we found] is just
nothing?” he asked. “I think it’s possible,” Boorman replied.
Some, like Dr. Jerry Williams of Johns Hopkins University in
Baltimore, argued that chronic bioassays were “more relevant”
than initiation-promotion studies and that those bioassays had
essentially shown no increased risk from EMF exposure. Oth-
ers disagreed. Dr. Hiroshi Yamasaki of the International Agency

† EMF Engineering Review Symposium, organized by the Department of En-
ergy (DOE), Charleston, SC, April 28-29, 1998.

“The more careful we are to make sure that the exposures
are sinusoidal—with no transients—the less and less effects we
see. It’s almost blatant,” said Dr. Larry Anderson at the third,
and last, NIEHS science symposium,* held in Phoenix in April.

Anderson, of the Battelle labs in Richland, WA, made his com-
ments during a discussion of EMFs and melatonin. The 40-odd
participants agreed that while controlled laboratory experiments
on humans and animals have yielded mixed results, all five ob-
servational studies of humans exposed to EMFs at work or at
home do show a reduction in melatonin levels (see MWN, M/A97).

This distinction between such laboratory and environmental
exposure studies parallels that between animal and epidemio-
logical studies of EMFs and cancer. Overall, both residential and
occupational epi studies show a small but consistent EMF–can-
cer risk, but controlled animal experiments tend not to. At the
NIEHS in vivo effects symposium in April, only Dr. Wolfgang
Löscher reported consistent EMF effects in his animal studies—
and these are controversial (see p.2 and MWN, M/A98).

Part of the answer to this apparent paradox could be that the
electromagnetic environment that people actually experience day
to day is not well represented by pure sinusoidal 50 or 60 Hz
magnetic fields. That is, transients or some other, more complex
EMFs may be responsible for the observed effects.

To test this hypothesis, the NIEHS last year asked Dr. David
McCormick of the IIT Research Institute (IITRI) in Chicago to
see if harmonic, transient or intermittent EMFs could alter pi-
neal function in live rats (see MWN, J/F97). In Phoenix, McCor-
mick announced that his melatonin results were “uniformly nega-
tive.” These results will be presented at the Annual Meeting of
the Bioelectromagnetics Society in St. Petersburg Beach, FL, June
7-11.

McCormick’s new findings might have appeared to put the
transient hypothesis to rest. But another Phoenix participant, Dr.
Antonio Sastre of the Midwest Research Institute in Kansas City,
MO, pointed out that IITRI’s exposure facility could not in fact
generate most of the transients that occur “in the real world.”

“The IITRI exposures resemble ‘real world’ transients about
as faithfully as Ken and Barbie resemble real men and women,”
Sastre told Microwave News. He explained that the IITRI facil-
ity was “artificially bandwidth-limited,” because it generated
transients with a frequency content that stopped at a few kilo-

hertz. In the real world, he said, frequencies can reach hundreds
of kilohertz, if not the low megahertz range.

There are indeed an infinite variety of transients in the real
world. These short, intense pulses, or spikes, of energy are quite
different from gently undulating sine waves, at least in part be-
cause of their high frequency components.

William Feero of Electric Research and Management Inc.
(ERM) in State College, PA, who designed the IITRI facility,
confirmed that it could only generate transients with frequen-
cies up to 2 kHz. Feero explained that the reason was largely bud-
getary. “High frequency transients are doable in a lab,” he said
in an interview, “but it’s not cheap.”

The transients used by IITRI were collected in a real world
environment and then “replayed” to the lab animals, as Fred Diet-
rich of ERM’s Pittsburgh office noted at the DOE engineering
symposium,† held in Charleston, SC, at the end of April. But when
challenged by Sastre, Dietrich conceded that they were all “low
frequency,” with no “fast” transients.

The distinction between the two is significant. As the fre-
quency content of the transients goes up (at least up to about 100
kHz), so does the ability of living cells to detect the signal, thus
eliminating the objection of some physicists who claim that en-
vironmental EMFs are drowned out by the background level elec-
tromagnetic noise in the human body (see MWN, S/O95).

How common are slow and fast transients in the environ-
ments where people live and work? No one really knows. The
DOE RAPID engineering program has essentially ignored them.
“Nobody has yet done a decent transient dosimetry study for an
average person in the normal environment,” Feero said.

But Sastre pointed to a survey of more than 5,000 transients
in 21 homes by Dr. Jeffrey Guttman of Enertech Consultants in
Campbell, CA, which found that virtually all had frequency com-
ponents above 10 kHz (see also MWN, M/A94 and S/O95).

In 1994, Dr. Gilles Thériault of McGill University in Mon-
treal, Canada, put a spotlight on the transient issue when he re-
ported a strong association—with a clear dose-response—be-
tween exposures to high frequency transients and the incidence
of lung cancer among electric utility workers (see MWN, N/D94).

At the Charleston meeting, Charles Boeggeman, of PECO
Energy in Plymouth Meeting, PA, asked why no one has looked
at possible confounding of power line epidemiological studies

The Talk of Phoenix and Charleston:
Searching for “Real World” Transients

for Research on Cancer in Lyon, France, said that the DMBA
studies are “very important, because we are all exposed to car-
cinogens.” In any case, he told Microwave News, “The German
studies are too credible to throw away.” For his part, Williams
said  in an interview that, “If EMFs have a biological effect, it is
small, subtle and complex.” When it was time to go home to
Hannover, Löscher commented that he had been “very frustrated,
because people tried to introduce a false interpretation to our
data.” Still, he said, it had been “a constructive meeting.”
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*Number of participants with valid data †Percentile ‡Standard deviation

by high frequency signals. Part of the answer is that Hydro-
Québec, the Canadian utility that owns Thériault’s transient data,
took it away from the McGill group and barred further analyses
by any researchers other than its own (see MWN, N/D94).

While university researchers are still denied access to these
data, Hydro-Québec’s own researchers are trying to identify
possible sources of electromagnetic transients. Dr. Michel Plante
and coworkers at IREQ, Hydro-Québec’s research arm, plan to
present their findings at the IEEE’s 1998 Summer Meeting of the

Power Engineering Society in San Diego on July 14.
Even though the future of EMF research is cloudy in the

U.S., with no government funds committed for next year, work
on transients is seen by many as a priority. “We need to deal
with transients,” said Dr. Daniel Driscoll of the Department of
Public Service in Albany, NY, at the Charleston meeting.

And in Phoenix, Dr. Gary Boorman, who leads the RAPID
program at the NIEHS, told Microwave News, “I think we made
a mistake not looking at transients and breast cancer.”

Table 2: Magnetic Field Exposures for
Various Activities (in mG)

Home Bed Work School Travel 24-Hour

Subjects* 1,010 996 525 139 765 1,012

50th %ile† 0.75 0.48 0.99 0.60 0.98 0.87

90th %ile 2.49 2.44 3.32 1.64 2.18 2.38

95th %ile 3.89 3.63 5.00 1.77 2.73 3.38

Mean 1.29  1.11 1.73 0.82 1.22 1.25
(SD‡) (2.54) (2.06) (3.09) (0.70) (0.99) (1.51)

Table 1: Estimated Average Magnetic Field
Exposures of the U.S. Population*

Average Population 95% Confidence People
24-Hour Field Exposed Interval Exposed

(mG) (%) (%) (millions)

>0.5 76.3 73.8-78.9 197-211

>1.0 43.6 41.0-46.5 109-124

>2.0 14.3 11.9-17.2 31.8-45.9

>3.0 6.3 4.8-8.3 12.8-22.2

>4.0 3.35 2.4-4.7 6.4-12.5

>5.0 2.42 1.67-3.52 4.5-9.4

>10.0 0.43 0.21-0.90 0.56-2.4

>15.0 0.1 0.02-0.55 0.05-1.5

*Based on population of 267 million

The majority of the U.S. population is exposed to power fre-
quency magnetic fields that average less than 1 mG. More than
6% are exposed to more than 3 mG, however, and some 1 mil-
lion Americans are exposed to average fields greater than 10 mG.

These are some of the findings of the most detailed measure-
ment survey ever undertaken (see Table 1). Dr. Luciano Zaffanella
of Enertech Consultants in Lee, MA, who led the project, pre-
sented the survey results on April 29 at the Department of Ener-
gy’s EMF Engineering Review Symposium in Charleston, SC.
The project was commissioned by the EMF RAPID program.

The study involved more than 1,000 people, who wore mag-
netic field meters for 24 hours while keeping diaries of their
activities. The meters sampled the fields over the frequency range
40-1,000 Hz every half-second. The results presented here are
time-weighted averages.

Some of the other key findings are:
• About 26% and 9% of the people spend more than 1 hour in
fields greater than 4 mG and 8 mG, respectively;
• About 1.6% of the people are exposed to at least 1,000 mG dur-
ing the 24-hour period;
• About 3% of the students are exposed on average to more than
2 mG at school;
• The greatest average fields were recorded at work and the low-
est average fields were recorded at home in bed (see Table 2);

• There is essentially no difference between the exposures of
men and women;
• Exposures are very similar in different regions of the country;
• Electrical and service occupations have the highest average on-
the-job exposures.

Zaffanella defined electrical occupations in the same way
that Dr. Samuel Milham had in his July 22, 1982, letter to the New
England Journal of Medicine, which first linked worker expo-
sures to EMFs with leukemia (see MWN, J/A82). Electrical oc-
cupations include electricians, power station operators and line
workers. Those in the service sector include cooks, housekeep-
ers, policemen, prison guards and waiters. Zaffanella pointed
out that those working in fast-food jobs may be exposed to high
fields from a host of electrical appliances.

Zaffanella also noted that the frequency content of exposures
at school is different from that at home: There is a “much higher”
contribution from the third harmonic (180 Hz) at school “due to
the widespread use of fluorescent lights.”

“Our results are not that different from those of our 1,000-
home study,” said Zaffanella, comparing his new results with
those from his 1993 survey for the Electric Power Research In-
stitute (see MWN, J/F94 and M/J96).

Dr. Dan Bracken, a consultant based in Portland, OR, who
organized the Charleston meeting, is assembling a book with
the results of the EMF RAPID research projects. The final re-
ports of each project will also be available from the National
Technical Information Service in Springfield, VA, (703) 605-
6000, Internet: <www.ntis.gov>.

Most Americans Are Exposed to Less than 1 mG,
But More than 1 Million Average Over 10 mG
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Bank Made $50,000 Settlement in
Indiana EMF Property Lawsuit

An Indiana bank agreed to a $50,000 settlement of a power
line lawsuit that appears to be the only case of its kind. After
financing Raymond and Tina Runge’s purchase of a home, the
bank became the target of their EMF suit in 1991. The settle-
ment came about a year later, but was little noticed at the time.

The Runges got more attention on March 20 of this year,
when a state judge refused to dismiss their separate lawsuit against
Indiana Michigan Power Co. (I&M). While the court found that
there was insufficient evidence that EMFs from a 345 kV I&M
power line in the Runges’ backyard had caused their medical
problems, their claims of negligence, failure to warn and inflic-
tion of emotional distress were allowed to stand (see also p.2).

The Runges moved into the Middlebury, IN, house in March
1989, after purchasing it for approximately $61,000. They say
they experienced repeated shocks from stray voltage while walk-
ing in the backyard. Tina Runge’s obstetrician advised her to move
after she suffered a miscarriage in December 1989, citing reports
of EMF-related pregnancy loss in experiments with mice. Her
husband’s physician urged him to move as well. Raymond Runge
has metal sutures and clips in his skull, which hold a permanent
plastic plate in place, and his doctor was concerned that induced
currents in the metal might cause seizures or brain damage.

The family filed suit against I&M in 1990. But in 1991 the
Runges opened a new page in EMF litigation when they sued
Ameritrust National Bank of South Bend, IN, which held the
mortgage on their home. The Runges accused the bank and the
title company of failing to inform them fully of the terms of a
permanent easement, which I&M had purchased in 1969, al-
lowing the utility to operate high-voltage power lines on the prop-
erty with few restrictions. I&M built the power line in the prop-
erty’s backyard in 1971.

Around 1992, Ameritrust gave the Runges title to the prop-
erty, releasing them from the $50,000 still owed on the mortgage.

“We were going to give the house back to the bank, so they
could sell it or do whatever they wanted with it,” Raymond Runge
said in a recent interview. “But we told them, you make sure you
disclose all the information we’ve gathered on the problems we’ve
had to anyone who buys it.” The Runges gave Ameritrust copies
of the letters from their physicians and EMF measurements taken
in the backyard and inside the home, as well as other documen-
tation. Magnetic field readings as high as 30 mG were measured
in the Runges’ backyard.

“When the bank came back and said, ‘The house is yours,’
it’s our opinion that they just didn’t want the liability,” said Runge.

The Runges then sold the house at auction for approximately
$11,000—on the condition that it be moved to another location.
“I didn’t want to be responsible for someone else getting exposed
to the EMFs,” Ray Runge told Microwave News this May. “No
way in hell was I going to put any other family through what we
went through.” Ironically, he and his wife still own the land.
“What I’d like to do is donate it for EMF research,” Runge said.

Key Bank of South Bend, IN, which has absorbed Ameritrust,
did not respond to a request for comment. Attorney Curt Renner

of Watson & Renner in Washington, which is representing I&M,
said his firm had not been involved in the suit against the bank,
but he suggested that, “The bank may have just decided it was
cheaper to settle than to fight it in court.”

In their continuing suit against I&M, the Runges charged
that a range of medical injuries—including the miscarriage, head-
aches, sleeplessness, depression and skin rash—were caused by
EMFs from I&M’s power line. A judge in Marshall County Cir-
cuit Court ruled this March that the Runges had failed to present
evidence of these claims. But he refused to dismiss the other sev-
en counts of the lawsuit, and specifically mentioned that, “The
shocking sensation itself is an injury for which damages may be
recoverable.”

“We’re pleased that the judge agreed with us and dismissed
the medical injury claims,” said Renner. “This is no longer an
EMF case per se. It’s now an electric shock case.” I&M is a
subsidiary of one of the largest utilities in the U.S., American
Electric Power (AEP) of Columbus, Ohio, but Renner said that
AEP is not involved in the suit.

The Runges’ attorneys, Robert Palmer and Spencer Walton
of May, Oberfell & Lorber in South Bend, IN, maintain that In-
diana law “allows the Runges to recover [damages]...for any
fear and emotional distress resulting from exposure to excessive
magnetic fields resulting from I&M’s negligence....This emo-
tional distress was increased by the opinions they received from
physicians who advised them to leave the property.”

If the judge’s ruling is not appealed, Renner said, a trial date
is likely to be set for sometime later this year.

EPRI Weighs Study of Female
Breast Cancer and EMFs at Work

Next year, the Electric Power Research Institute (EPRI) may
launch a major epidemiological study of occupational EMF ex-
posure and breast cancer in women.

EPRI has issued a request for proposals (RFP) for a feasibil-
ity study, with responses due by June 15. The winning team will
have nine months to develop a detailed plan for the large-scale
effort.

“Breast cancer rates are highest in North America and north-
ern Europe and lowest in Asia and Africa,”  with a 30-fold varia-
tion among countries, notes the RFP. “It has been suggested that
one factor [in these differences] could be the use of electric power,
which leads to higher exposures to light-at-night or to magnetic
fields,” EPRI states. Both have been reported to suppress the pro-
duction of melatonin.

There have been few studies of women’s exposure to EMFs
at work, and EPRI points out that these have often suffered from
small numbers and/or poor exposure assessment.

In 1996, Dr. Patricia Coogan of Boston University reported
that women in jobs likely to have high EMF exposure had a rate
of breast cancer that was 43% higher than other female workers
(see MWN, S/O96). In 1994, Dr. Tore Tynes, then of the Cancer
Registry of Norway in Oslo, found even higher rates in a study
of female radio and telegraph operators aboard ships (see MWN,
J/A94). A 1993 study by Drs. Dana Loomis and David Savitz of
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the University of North Carolina, Chapel Hill, found that the
risk for female electrical workers was 40% greater than for wom-
en in the general population (see MWN, N/D93). But a 1995 re-
analysis of that same data, by Dr. Kenneth Cantor of the NCI in
Bethesda, MD, found no increase in risk (see MWN, M/A95).

Last year, Sweden’s Dr. Maria Feychting reported ambigu-
ous results from her study of women living in homes near high-
voltage power lines, with an indication that EMFs increased breast
cancer risk among women who were both under 50 and estro-
gen-receptor-positive (ER+) (see MWN, N/D97).

There are now three ongoing residential studies of EMFs and
female breast cancer (see MWN, S/O96).

In EPRI’s current RFP, researchers are asked to specify how
they would ensure a large enough number of subjects at high

levels of exposure. They are urged to consider how to include
transients in their exposure assessments.

EPRI prefers to sponsor an epidemiological study of work-
ers in the electric utility industry, but it concedes that there may
not be enough women with sufficient history of employment in
electric industry jobs with high EMF exposures. Thus, propos-
als to study women in other industries would also be considered.

EPRI expects to decide who will do the feasibility study by
the end of July. In 1991, EPRI’s Dr. Leeka Kheifets voiced sup-
port for such work at an EMF workshop (see MWN, J/F91). At
that time, three recent studies had linked male breast cancer to
EMF exposures on the job (see MWN, N/D89, J/A90 and J/F91).

EPRI refused to make a copy of its recent RFP available to
Microwave News.

* Mulig Sammenheng Mellom Høyfrekvente Elektromagnetiske Felt og Medfødte
Misdannelser [Possible Connection Between High Frequency Electromagnetic
Radiation and Birth Defects] (No.633-71331-100-002), February 9, 1998.

HIGHLIGHTS

Norwegian Navy Report on Birth
Defects Cluster: Cover-Up Alleged

A bitter controversy has surrounded the Norwegian navy’s
report* on birth defects among children whose fathers served on
the Kvikk, a torpedo boat equipped for electronic warfare. Naval
officers have accused the government of a cover-up and assert
that not all children were counted.

Dr. Jan Helge Halleraker, chief medical officer at Haakons-
vern Naval Base in Norway, told Microwave News that the navy
“found no connection between working on the Kvikk and con-
genital malformations.” Halleraker said that all children had in
fact been included, and called the criticisms “unfair.”

Espen Keim, who was the second-ranking officer aboard the
Kvikk, said he was not surprised by the official conclusion be-
cause, he stated, the Norwegian military is led by “cowards.” In
remarks to Norwegian newspapers, Keim charged that, “Any
other conclusion would have caused a scandal, because NATO
and Norway use the same standards.” Thus, Keim argued, a dif-
ferent conclusion would have had “wide repercussions.”

Keim is the father of three children who were born with birth
defects. “Two of my children died shortly after birth. Why are
they not counted in the report?” Keim demanded, according to
Aftenposten (March 3), Norway’s largest newspaper.

The article also quotes Admiral Hans Kristian Svensholt, the
navy’s Inspector General, as saying, “The number of babies with
birth defects born to servicemen on board the Kvikk during this
time period is higher than normal, but the number is not so high
as to show a statistical link to radiofrequency and microwave
[RF/MW] radiation.”

“The research is trustworthy because the most advanced ex-
perts at home and abroad have participated,” Svensholt told the
newspaper Nationen (March 3). A NATO conference on the Kvikk
birth defects cluster was held in Norway last August (see MWN,

S/O97; also J/A96), and naval personnel from Britain, the Neth-
erlands and the U.S. helped carry out the study.

The report refers briefly to a 1971 study by Dr. Peter Pea-
cock on birth defects among children of helicopter pilots at Fort
Rucker, AL, which Peacock suspected were linked to radar ex-
posure. The U.S. Army blocked Peacock from doing further re-
search by denying access to medical records (see MWN, J/A96).

Norges Offisersforbund, Norway’s labor organization for mili-
tary officers, supports Keim’s criticisms of the report. “It appears
that the two deceased children were not included in the statis-
tics,” it stated. Erling Petter Roalsvig, a representative of the pub-
lic employees’ federation YS Stat, told Aftenposten (March 3)
that the navy report appears to have been tailored to fit the de-
sired conclusions.

Halleraker told Microwave News that the navy had met with
a group of concerned parents to discuss criticisms of the study.
After the first couple of days of controversy, the navy announced
that parents would be given an opportunity to see the raw data
for the study, to ensure that all of their children had been counted.

In an interview with Aftenposten (March 8), Admiral Svens-
holt responded to some of the public criticism. “The report does
not state that such [RF/MW] radiation is not dangerous,” he said.
“It states that no connection can be proven. This conclusion con-
tains an uncertainty.”

Despite repeated requests, Microwave News was unable to
obtain a copy of the report from Halleraker. An English transla-
tion, which he said was being prepared for “NATO colleagues,”
was also not made available. A copy of the report in Norwegian
was later obtained�from the Ber gen newspaper Bergens Tidende.

The report states that out of 85 children born to fathers who
served on board the Kvikk, the Norwegian navy received reports
of 11 who were born with birth defects, although some of these
children’s fathers served before 1987, at which time high-power
antennas were installed on the ship.

“It cannot be concluded that there is any connection between
the actual birth defects and the high frequency EMFs on board
the Kvikk,” the report concludes. It cites epidemiological stud-
ies of naval personnel, mapping of fields of RF/MW exposure
on board the boat and “relevant medical literature.”
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power of 25 kW and 200 kW and operating at 8.5-9.6 GHz,
were not a significant source of exposure due to their placement
and low average power.

Halleraker told Microwave News that the navy is currently
conducting a second study of those who had served on the Kvikk,
using measurements on board to define which jobs caused the
most RF/MW exposure. The Navy will attempt to see if any dose-
response patterns exist.

U.K.’s NRPB Workshop on
Exposure Metrics and Dosimetry

The National Radiological Protection Board (NRPB) is
organizing an International Workshop on Exposure Metrics
and Dosimetry for EMF Epidemiology, to be held Septem-
ber 7-9 in Oxfordshire, U.K. Sir Richard Doll, the country’s
leading epidemiologist, will chair the meeting, which will
address both EMF and RF/MW issues.

The objectives of the meeting include the development
of protocols for pooling data from different studies and iden-
tifying ways for industry to provide practical assistance.

The workshop is by invitation only. Dr. Alastair McKin-
lay, the head of the NRPB’s non-ionizing radiation depart-
ment, told Microwave News that only “those with extensive
expertise in the field” were being invited. Observers and
journalists cannot attend, he said. The proceedings will be
published.

The NRPB is also sponsoring a one-day course on Epi-
demiology of EMFs and Human Health, to be held on Sep-
tember 10. The speakers will include some of those attend-
ing the workshop. The cost of attending the course is £170
(approx. $275). Further details are available on the NRPB’s
Web site: <www.nrpb.org.uk>.

Among those scheduled to participate at the workshop
are: Drs. Anders Ahlbom and Birgitta Floderus of the
Karolinska Institute (Sweden),  Dr. Q. Balzano of Motorola
(U.S.), Dr. Elisabeth Cardis of the International Agency for
Research on Cancer (France), Dr. Leeka Kheifets of the Elec-
tric Power Research Institute (U.S.), Dr. Martha Linet of
the National Cancer Institute (U.S.) and Dr. Mary McBride
of the British Columbia Cancer Agency (Canada).

“I have no problem with the report’s conclusion, in light of
the available data,” Dr. Tore Tynes of the Norwegian Radiation
Protection Authority in Østerås told Microwave News. While
Tynes was skeptical that any children had been deliberately left
out, he noted that some officers and enlisted personnel “with
rather short-term stays on board are not identified and included.”
He called this “a problem.” Tynes previously reported that Nor-
wegian women working as shipboard radio and telegraph op-
erators had an elevated rate of breast cancer (see MWN, J/A94).

Dr. Lorentz Irgens of Norway’s Medical Birth Registry in
Bergen stressed that, “We cannot draw the conclusion that there
is no connection between RF/MW radiation and birth defects,”
according to Bergens Tidende (March 5). Registry officials will
conduct a study of birth defects among children of all naval per-
sonnel who served between 1967 and 1997, examining whether
the rate of defects is linked to jobs that involve exposure to RF/
MW radiation.

Most of the report’s discussion of RF/MW exposure focuses
on a 750 W high frequency (2-30 MHz) transmitter. Despite hav-
ing measured radiation levels in 124 different locations, the navy
provides no information on power densities anywhere on the
ship. The report does note that when high frequency antennas
transmit at 750 W, it is possible to exceed the navy’s safety stan-
dard. It states that radar antennas on the Kvikk, with peak pulse

Japan Boosts Research on
EMFs and RF/MW Radiation

Public and scientific interest in the possible health effects of
non-ionizing radiation are on the upswing in Japan. The govern-
ment has increased support for EMF and RF/MW radiation health
research with the participation of a number of its ministries and
of scientists around the country.

A fresh round of activity began when the current fiscal year
started in April. The Ministry of Trade and Industry is sponsor-
ing EMF–cancer animal studies and the Japanese Environment
Agency is planning an EMF epidemiological study. The Minis-
try of Posts and Telecommunications (MPT) is looking into RF/
MW bioeffects.

Japanese officials have been reluctant to disclose specific fig-
ures for funding, but a source at the MPT said that $300,000 was
allocated in 1997 and $400,000 was earmarked for 1998. (In
Japan, researchers’ salaries are generally not included in project
budgets.)

Last December, the MPT outlined plans for a five-year pro-
gram. It has established a committee of 17 scientists, drawn pri-
marily from universities and medical centers, to direct the effort.
The MPT has also formed a study group to update Japan’s RF/
MW exposure guidelines.

The Environment Agency’s National Institute for Environ-
mental Studies (NIES) in Ibaraki is conducting a feasibility study
for an EMF–childhood cancer epidemiological study, according
to the institute’s Dr. Michinori Kabuto. Funding for the full-scale
study has yet to be approved.

Speaking in Tokyo in April (see below), Dr. Anders Ahlbom
of the Karolinska Institute in Stockholm, Sweden, expressed
support for a Japanese EMF epidemiological study. Ahlbom later
told Microwave News that such a study would include a sub-
stantial exposed population because exposure levels appear to
be high, especially in Japan’s metropolitan areas.

The Environment Agency is also coordinating the investiga-
tion of EMF health effects, said Kabuto, who has been working
to establish a network of Japanese EMF scientists. The group,
which now numbers over 100 researchers, held its first meeting
in January.

The boost in government funding has been spurred by public
interest—and, apparently, public apprehension. The new national
effort was established to “dispel public concern” and insure that
technologies that generate electromagnetic radiation can be used
“safely and with peace of mind,” the MPT stated. “There has
been a rapid increase in public concern” about possible EMF
health effects, Kabuto noted, “which has stimulated the govern-
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ment to respond.”
Interestingly, these developments coincide with the decline

of EMF research in the U.S. “It seems unfortunate that the Japa-
nese effort is gaining momentum just as the EMF RAPID pro-
gram in the U.S. is drawing to a close,” one observer, Dr.
Yoshihisa Otaka of the Mitsubishi Chemical Safety Institute in
Kashima told Microwave News.

Japan is taking advantage of U.S. expertise, however. For ex-
ample, Dr. Charles Graham of the Midwest Research Institute in
Kansas City, MO, told Microwave News that last year he advised
Japan’s NIES on setting up a human EMF exposure facility.

A measure of Japan’s interest in the EMF health issue came
at an April 7 symposium in Tokyo, Exposure to Electromagnetic
Fields and Related Health Risks. The symposium drew an audi-
ence of approximately 450, according to attendee Dr. Thomas
Tenforde, a member of the International Commission on Non-
Ionizing Radiation Protection (ICNIRP). Tenforde works at the
Battelle Pacific Northwest Labs in Richland, WA.

While utility and telecommunications company representa-
tives predominated, one observer said that the diverse audience
also included anti-power line activists.

The seminar featured presentations by many ICNIRP mem-
bers and by its former chairman, Dr. Michael Repacholi, who
now directs the WHO International EMF Project in Geneva,
Switzerland. Both power frequency EMFs and RF/MW radia-
tion were covered. Among the presentations were talks by
Ahlbom, by Tenforde on mechanisms of static and low frequency
EMF interaction and by Dr. Alastair McKinlay of the National
Radiological Protection Board in Chilton, U.K., on the Euro-

Executive To Bring Britain’s First
Cell Phone-Brain Tumor Lawsuit

A 27-year-old business executive in the U.K. has charged
that her brain tumor was caused by microwave radiation from
her cellular phone. If she files suit, it would be Britain’s first
personal injury action against the cellular phone industry,
according to the British Broadcasting Corp.

“Our client has no family history of cancer,” said her sol-
icitor, Tom Jones of Thompsons law firm. “She has never
been exposed to radiation in any other form, [and] there’s
no other reason why she should have a brain tumor.” Jones
would not provide his client’s name and released few other
details about the case. Thompsons, which has its main of-
fice in London, describes itself as the country’s largest per-
sonal injury law firm.

The case has also received press attention in the U.K.
from the Times (May 16), the Guardian (May 16), the Mir-
ror (May 15) and Sunday Business (May 17). See also MWN,
N/D97.

Australia and New Zealand Keep “Flat” RF/MW Exposure Standard

pean Commission Expert Group’s program of mobile phone safety
research (see MWN, M/A97).

The ICNIRP members were in Tokyo for the commission’s
annual meeting. Dr. Masao Taki of Tokyo Metropolitan Univer-
sity, also an ICNIRP member, arranged for them to appear at
the symposium, which was hosted by both the Environment
Agency and the Japan Health Physics Society (see also p.9).

a health hazard.
A number of groups wanted the standard to take more ex-

plicit account of possible nonthermal health effects. Voting against
the final draft were TE/7 members representing “occupational
health and safety, a major group of scientists and the general
public,” Dr. Ivan Beale of the University of Auckland in New
Zealand told Microwave News, adding, “How can the public
have confidence in a standard that has been rammed through in
this way?” Beale represents the public on the committee.

AS/NZS 2772.1 also covers workplace exposures, for which
it retains a flat limit of 1 mW/cm2 for radiation above 10 MHz.

In keeping its frequency-independent limits, AS/NZS 2772.1
continues to differ from the RF/MW exposure standards issued
by the International Commission on Non-Ionizing Radiation Pro-
tection (ICNIRP) and by the American National Standards Insti-
tute (ANSI), which have the strictest limits only in the 10-400
MHz and 100-300 MHz frequency ranges, respectively (see MWN,
Mr84, J/F88, N/D91 and N/D92).

Other flat limits include that instituted in 1984 by the Johns
Hopkins University Applied Physics Lab (JHU–APL) in Lau-
rel, MD, for its employees, which is set at 100 µW/cm2 for the
30 MHz-100 GHz band (see MWN, D84). In 1993, the U.S. Air
Force’s (USAF’s) Phillips Lab at Kirtland Air Force Base, NM,
issued a similar rule, departing from other USAF policies (see

An Australian-New Zealand standard-setting committee has
decided to retain its frequency-independent 200 µW/cm2 limit
for public exposures to RF/MW radiation—at least on an in-
terim basis.

The interim standard, designated AS/NZS 2772.1, was is-
sued on March 5 by Standards Australia and Standards New
Zealand. The standard, which must be withdrawn, confirmed or
revised by March 5, 1999, is a revision of the Australian stan-
dard first adopted in 1985 and renewed with minor changes in
1990 (see MWN, M/A86). At that time, it was also affirmed by
New Zealand (see MWN, J/F90).

The 1985 and 1990 versions of the standard endorsed the
ALARA principle, which holds that exposures to RF/MW ra-
diation should be kept “as low as reasonably achievable.” In the
revised standard, the ALARA language has been cut.

Instead, the standard includes a recommendation that expo-
sures “should be kept to the lowest levels that can be achieved”
consistent with current international practice and cost efficiency.
Avoidance of unnecessary exposures is “considered prudent,”
reads the rationale for the new standard, since knowledge of pos-
sible health effects is “incomplete.”

The foreword to the interim standard states that Committee
TE/7, which developed the standard, found “no conclusive evi-
dence” that nonthermal effects of radiation above 10 MHz pose
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MWN, S/093). The Hughes Aircraft Co. in Fullerton, CA, adopted
the JHU–APL standard in 1991 for personnel in its military ra-
dar unit (see MWN, S/093).

Interestingly, all these standards assume the same threshold
for ill effects—that RF/MW exposures are safe for whole-body
specific absorption rates (SARs) below 4.0 W/Kg. Above this
level, thermal insults are known to occur. A safety factor of 10 is
incorporated for occupational exposures, resulting in a maxi-
mum SAR of 0.4 W/Kg. For public exposure limits, a further
safety factor of five is added to obtain a maximum whole-body
SAR of 0.08 W/Kg.

The TE/7 committee opted to retain the flat limit, despite a
move to adopt a well-shaped limit similar to the ICNIRP’s. The
telecommunications companies Telstra and Optus opposed the
change, fearing public reaction to any increase in the limit, Dr.
Ken Joyner, a former Telstra scientist now with Motorola, told
Microwave News.

Dr. Michael Repacholi, former chair of the TE/7 subcommit-
tee that drafted the RF/MW standard, told Microwave News that
the adoption of a well-shaped limit was requested by the Austra-
lian and New Zealand standards organizations, which were anx-
ious to harmonize national and international guidelines (see MWN,
M/J97; also M/A97). Repacholi, who himself favored the change,
resigned from the TE/7 committee when he went to Geneva to
run the World Health Organization’s EMF project. He did not
vote on the adoption of the interim standard.

According to the foreword to the new standard, the decision
to retain limits often below the ICNIRP’s was influenced by the

In Japan, Digital Phones Did Not
Promote Liver Cancer in Rats

Exposure to digital mobile phone radiation does not promote
liver cancer in rats, according to a new study from Japan. The
researchers did find, however, that the animals exposed to the
pulsed 929 MHz signal had significant increases in their levels
of the hormones melatonin, ACTH and corticosterone — although
these effects may have been due in part to stress.

The cellular phone signal “does not show any significant ef-
fect on rat liver carcinogenesis,” wrote Dr. Katsumi Imaida and
coauthors in the February issue of Carcinogenesis (19, pp.311-
314, 1998). Their research, sponsored by Japan’s Association of
Radio Industries and Business, used the rat liver medium-term
bioassay, a well-established method for identifying carcinogens.

The team has conducted the same bioassay with animals ex-
posed to 1.5 GHz radiation and is preparing to publish the re-
sults, Imaida told Microwave News. A follow-up to the 929 MHz
study is planned.

Imaida, who is at the Nagoya City University Medical School,
initiated two groups of six-week-old male F344 rats with single
doses of the chemical carcinogen diethylnitrosamine. There were
48 animals in each group. Starting two weeks later, one group
was exposed 90 minutes each day, five days a week, for six weeks.
The second group served as controls.

Dr. Masao Taki of Tokyo Metropolitan University designed
the exposure system. The 929 MHz radiation was pulsed at 50
Hz, using the Japanese standard for time division multiple ac-
cess (TDMA) signals. Taki is a member of the ICNIRP.

Both the exposed and control animals were confined during
the daily exposure periods in narrow plastic tubes placed 1 cm
from a quarter-wavelength monopole antenna to maximize di-
rect exposure of the animals’ midsections. Average specific ab-
sorption rates (SARs) in the liver did not exceed 1.7-2.0 W/Kg,
while whole-body average SARs were 0.58-0.80 W/Kg. To con-
trol for the effects of stress due to confinement, a third group of
24 animals was initiated with the carcinogen but was neither
exposed to the signal nor confined in plastic tubes.

Six weeks after the exposures were begun, the animals were
sacrificed and each rat’s liver, spleen, thymus, kidney, testes and
adrenal glands were examined for tumors. Imaida found no sig-
nificant differences between the exposed and unexposed groups
in either tumor incidence or tumor size.

Imaida noted that the liver bioassay technique can also iden-

Vermont Law Backs Towns
Seeking To Regulate Towers
Under a new Vermont law, communities can adopt zon-

ing laws regulating telecommunications towers and can put
new towers on hold for up to six months while they write
their ordinances.

The measure is “a win for local control, helping towns
plan for a technological landscape that is constantly shift-
ing,” declared Governor Howard Dean (D) at the signing
ceremony for Vermont’s H.616 on April 15.

The law also authorizes towns to hire technical experts
to review permit applications and bill applicants for the ex-
perts’ fees. If a moratorium is challenged, the town can call
on the state’s lawyers to defend it in court. To assist commu-
nities that do not have zoning rules for towers, the Vermont
League of Cities and Towns in Montpelier has written a
model ordinance.

The law affects towers only; antennas mounted directly
on buildings, such as churches, are outside its scope. No
moratorium may extend past July 1, 1999.

Vermont has been a hotbed of controversy over the ex-
pansion of wireless telephone service. Federal Communi-
cations Commission Chairman William Kennard visited the
state in March and heard both sides of the dispute at a
crowded town meeting in Hardwick (see MWN, M/A98).

The text of H.616 is available on the Internet at: <www.
leg.state.vt.us>.

WHO’s ongoing research on RF/MW health effects, as well as
“public concerns about RF radiation, particularly from cell phone
systems” (see MWN, J/A96).

The spectrum covered by the standard has been extended
downward from 100 kHz to 3 kHz and the exposure limits for
the range below 100 MHz have been lowered to protect against
potentially hazardous induced currents. From 100 kHz to 100
MHz, currents induced by occupational exposures must not ex-
ceed 200 mA through both feet or 100 mA through either foot.
Below 100 kHz, maximum induced currents decrease with fre-
quency to 6.0 mA through both feet at 3 kHz.
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tify carcinogens for which the liver is not the primary target or-
gan of cancer initiation or promotion. Its odds of detecting a car-
cinogen from this broader class are about one in four.

The Japanese researchers were surprised by the melatonin
results. RF/MW exposure “was unexpectedly associated with a
significant increase,” they wrote. “The reason for this remains
to be clarified.” Levels of ACTH, corticosterone and melatonin
were all significantly higher (p<0.01) in the exposed animals

than in the controls.
The team speculated that confinement stress may explain

some parts of the results. Levels of both ACTH and corticoste-
rone, which are markers for stress, were significantly higher in
the controls confined in plastic tubes than in those that were not.

Researchers at the University of Mainz in Germany report
finding no change in melatonin levels in volunteers exposed to
GSM digital signals while sleeping (see below).

In a new study by German scientists, digital wireless phone
radiation appeared to have generally weaker and less significant
effects on sleep than in a previous experiment. But the second
study was conducted at a lower power density, and the research-
ers suggest that the effects may be dose-dependent.

“Preliminary results point to a biological window of power
density that might influence the sleep profile,” Dr. Joachim
Röschke of the University of Mainz Psychiatric Clinic told Mi-
crowave News. Röschke leads the research group, which includes
Drs. Klaus Mann and Peter Wagner. The new results appear in
Bioelectromagnetics.

Both studies were sponsored by Deutsche Telekom. A third
study is under way with GSM radiation at a “much higher” power
density to check for a dose-response trend, according to Röschke.

In its original study, published in Neuropsychobiology in
1996, the Mainz group found statistically significant changes in
the length of time it took subjects to fall asleep (sleep latency)
and in the duration of rapid eye movement (REM) sleep (see
MWN, M/J94). On average, the 12 volunteers fell asleep about 3
minutes (22.4%) sooner while exposed to the GSM digital sig-
nal (p<0.005) and had about 15 minutes (17.7%) less REM sleep
(p<0.05).

In the follow-up study, the 22 volunteers’  REM sleep was
reduced by a smaller amount—about 5 minutes (5.5%). This
change is just short of statistical significance (p=0.08). Sleep
latency was only slightly shorter—half a minute (3.8%)—with
GSM exposure.

The radiation exposures in the follow-up were less than half
those in the original study. The second study used a new expo-
sure system, with a measured incident power density of 20 µW/
cm2, as compared to an estimated 50 µW/cm2 in the first study.

Not all the results fit a dose-response pattern, however. In
the original study, subjects entered REM sleep about 8 minutes
(9.7%) later while exposed to the GSM signal. In the new study,
subjects took some 15 minutes (25.4%) longer to enter REM
sleep while exposed. This new result is also just short of statisti-
cal significance (p=0.07).

Röschke explains in the paper that he abandoned the original
exposure system because it did not allow for direct measure-
ment of the applied power density. In addition, the new system
generates a more uniform field.

Rather than using a phone with a standard stick antenna, as
in the first study, Röschke used a phone connected to a circular
antenna 40 cm in diameter, which produces circularly polarized
radiation. In contrast, the stick antenna produces a linearly po-

Do German GSM–Sleep Studies Show a Dose-Response Trend?
larized signal. Volunteers slept in a room specially designed by
Deutsche Telekom and lined with radiation-absorbing material.

“We chose the circular antenna because we could generate a
homogeneous field,” Röschke told Microwave News. Because
the two antennas were different and because the antenna in the
second study is not actually used in any cellular phone, the paper
notes, the new findings “cannot be generalized to cellular phone
technologies.” Röschke also said that it is “absolutely necessary”
to confirm the stick antenna results.

In both studies, male volunteers were exposed for eight hours
on one of three overnight stays at the Mainz lab. The 900 MHz
signal was GSM-modulated (217 Hz with a pulse width of 577
µsec). The subjects served as their own controls. They were un-
aware when the antenna was switched on. Subjects’ ages ranged
from 21 to 34 in the first study and from 18 to 37 in the second.

During the second study, the Mainz group also monitored
the volunteers’ neuroendocrine function. Writing in Neuroendo-
crinology, Röschke reports that exposure to GSM radiation was
not associated with any statistically significant changes in over-
all nocturnal levels of growth hormone, cortisol, luteinizing hor-
mone or melatonin.

Immediately after the onset of GSM exposure, however, the
level of cortisol increased and remained elevated for one hour.
This statistically significant increase (p=0.017) was followed
by a second increase in the final hour of exposure (p=0.046).
Cortisol, also known as hydrocortisone, is a hormone secreted
by the adrenal glands.

Röschke writes that the changes in cortisol levels are non-
thermal effects of pulsed radiofrequency radiation. While not-
ing that, in themselves, the cortisol effects are not clinically sig-
nificant, he stresses that it would be a mistake to conclude that
such radiation has no further effects on neuroendocrine func-
tion: “Our results are strictly limited to the given experimental
conditions.” Other nonthermal effects “might be dose-related and
thus might become visible only under exposure to fields of higher
intensity.”

A Swiss-American team led by Dr. Boris Pasche previously
found that nonthermal levels of RF/MW radiation are effective
in treating insomnia (see MWN, M/J96).

Peter Wagner et al., “Human Sleep Under the Influence of Pulsed Radiofrequency
Electromagnetic Fields,” Bioelectromagnetics, 19, pp.199-202, 1998.

Klaus Mann et al., “Effects of Pulsed High Frequency Electromagnetic Fields
on the Neuroendocrine System,” Neuroendocrinology, 67, pp.139-144, 1998.

Klaus Mann and Joachim Röschke, “Effects of Pulsed High Frequency Elec-
tromagnetic Fields on Human Sleep,” Neuropsychobiology, 33, pp.41-47, 1996.
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minutes of calling time, tripled for those with 15-60 minutes
and went up sixfold for those who used their phones for over an
hour a day. An increase was also seen in Sweden, with the ob-
served risk roughly tripling among the hour-plus users (see table
at right).

For the sensation of warmth behind the ear, Swedes with 2-
15 minutes of daily use saw the odds rise three- to fourfold,
users with 15-60 minutes had about a tenfold increase and those
using cellular phones over an hour per day were 20-30 times more
likely to feel heat in these areas. In Norway, the numbers showed
a 15- to 20-fold increase for the heaviest users.

The study was prompted by complaints from cellular phone
users in Australia, Sweden and the U.K. in 1995 (see MWN, N/
D95 and N/D96). In Sweden, such anecdotal reports came most
often from users of digital GSM phones, which use pulsed sig-
nals. The Swedish-Norwegian study was designed to test the hy-
pothesis that GSM users would have a higher rate of symptoms
than users of analog phones.

This did not prove to be the case. In fact, there were no sig-
nificant differences between the two systems, except that users
of NMT (Nordic Mobile Telephone) analog phones were more
likely to feel warmth behind or on the ear—the opposite of what
was predicted.

In what Mild and colleagues describe as “side findings,” they
report dose-response trends for a range of symptoms with re-
spect to both calling time and number of calls per day. Their ab-
stract calls for more studies “to explore the role of various phys-
ical factors” that could explain these associations. It notes that
“bias might to a certain extent be responsible” for some findings.

The Swedish-Norwegian results will be presented at the An-
nual Meeting of the Bioelectromagnetics Society in St. Peters-
burg Beach, FL, June 7-11. They have not yet been submitted
for publication.

A second part of the study will analyze the timing of symp-
toms and examine reported difficulties in concentration, but Mild
does not expect this to be completed before the end of the year.

“We’re very interested in this study,” said Dr. Gregory Lotz
of the National Institute for Occupational Safety and Health
(NIOSH) in Cincinnati. “NIOSH thinks it’s important, and we’re
going to look at it closely.” Lotz belongs to an advisory commit-
tee for the study, which also includes Drs. George Carlo of Wire-
less Technology Research in Washington, Nancy Dreyer of Epi-
demiology Resources Inc. in Newton Lower Falls, MA, Trevor
Hughes of the U.K.’s Oxford University, who is a consultant to
Motorola, and Michael Repacholi of the World Health Organi-
zation in Geneva, Switzerland.

“The data on headache and fatigue were interesting, but could
be due to any number of things,” commented Dreyer. “It could
be the phones themselves, or the more stressful circumstances
in which you tend to use one—on the street, or while doing other
business.” Both Dreyer and Mild pointed out that static or signal
loss during wireless phone conversations may also increase stress.

“Now we must go on and find out what really causes the prob-
lems,” Mild told the Swedish magazine Ny Teknik (May 22).

The Swedish-Norwegian study caused a stir in the European
press, but has been essentially ignored in the U.S. In the U.K.,
the May 15 Express featured it on the front page, with the head-

Relative Risk*
(95% Confidence Interval)

NMT (Analog) GSM (Digital)
Phone Use Sweden Norway Sweden Norway

2-15 min. 1.81 1.81 1.49 1.94
(1.22-2.69) (0.82-3.98) (1.02-2.19) (0.90-4.20)

15-60 min. 3.24 3.31 2.50 2.69
(2.12- 4.95) (1.53-7.18) (1.66-3.75) (1.24-5.88)

>60 min. 3.40 6.36 2.83 6.31
(1.43-8.12) (2.57-15.8) (1.37-5.85) (2.35-17.0)

*Relative to those who used mobile phones less than 2 minutes a day. Rel-
ative risks that are statistically significant appear in bold. The study had
16,992 participants—5,000 in Norway and 11,992 in Sweden.

Headaches and Cell Phone Calling Time

line, WARNING ON MOBILE CALLS—HEALTH DANGER ‘STARTS AT

JUST TWO MINUTES.’ The next day The Express’ lead editorial
insisted that, “The industry has a responsibility beyond making
a fast buck. It should not be casually dismissing well-founded
fears about the safety of its products.”

Sweden’s Aftonbladet (May 15) warned readers that frequent
use of a mobile phone “is a threat to your health.” Swedes have
nicknamed mobile phones the “yuppie teddy bear,” and Afton-
bladet declared the symptoms reported by Mild to be “the new
teddy bear disease.”

In an internal memo to its members on how to respond to
media inquiries about the Scandinavian study, the Australian Mo-
bile Telecommunications Association (AMTA) insisted that “the
heating sensation...is a normal response to holding a warm ob-
ject against the cheek and is not due to the very low radio signals
used by the phone.” The Canberra-based AMTA declared that,
“Warm or cold, cellular phones can be used with confidence.”

Mild and colleagues do note that “heating from the current
drawn from the battery” might contribute to symptoms—but they
do not rule out possible effects of microwave exposure. In the
1960s, Dr. Allan Frey of Randomline in Potomac, MD, stopped
his studies of auditory sensations from microwaves after volun-
teers complained of headaches (see MWN, M/A97). Frey details
these experiments and discusses the headache issue in the March
1998 Environmental Health Perspectives (106, pp.101-103).

The AMTA also contends that, “Wireless users have [no]
greater incidence of headaches than the general population.” Mild
confirmed that Swedish mobile phone users as a whole had “about
the same percentage of complaints about headache as found in
earlier studies.” But he explained that this did not contradict the
findings linking heavier mobile phone use to headaches: “In the
group that used mobile phones the most, we have only 65 people.
Even if their risk of headache is increased threefold, this does
not make a lot of difference to the total.”

The study was funded by the Swedish Mobile Telecommuni-
cations Association, the Norwegian Industries Organization, Tele-
nor (Norway’s recently privatized phone company) and Norway’s
state telecommunications agency. A summary of the study in
English is on the Internet at: <www.niwl.se /niwl.htm>.

Cellular Phones and Headaches  (continued from p.1)
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NCI in Rockville, MD, told Microwave News. “Also, childhood
leukemia rates have not increased, despite a huge change in the
level of appliance use—especially TV viewing, which just ex-
ploded between 1950 and 1970.”

Writing in the May 1998 issue of Epidemiology (9, pp.234-
245), Hatch, Dr. Martha Linet and colleagues also argue that
their results on appliance use must be interpreted in the context
of “the lack of an effect for measured 60 Hz magnetic fields or
wire codes in our companion study.”

Last summer, the NCI reported that its power line study had
found no evidence of a health risk for EMFs, but that interpreta-
tion was challenged by other researchers (see MWN, J/A97 and
box at right).

The appliance study has provoked a new round of contro-
versy. Many observers have pointed to the large number of ap-
pliances for which a significant risk was observed, and have criti-
cized the NCI for being too quick to discount its own findings.
“I don’t understand it,” said Dr. Imre Gyuk, EMF program man-
ager at the Department of Energy in Washington. “Why did they
bother to do the study if they don’t believe the results?”

Norbert Hankin of the Environmental Protection Agency’s
Office of Radiation and Indoor Air in Washington told Microwave
News, “The conclusions don’t seem to follow from the results.”

A senior federal health official, who asked not to be identi-
fied, said that on some points “there’s an improper interpretation
of their own data.” The official added, “I think there’s some evi-
dence here that these fields are causing the disease—mostly from
the electric blanket data, both for pregnancy and children’s use.”

All of the 25 significant associations observed for children’s
use of appliances indicated an increased risk of leukemia. Of the
six significant links found for appliance use during pregnancy,
four showed an increase in risk and two showed a decrease. Hatch
said that while some of the increases in risk may be due to chance,
she certainly does not think that all of them are. Others, she sug-
gested, may reflect various kinds of bias.

The paper states that the mother of a child with leukemia may
be more likely to remember or overestimate past use of various
appliances, “as she tries to identify some specific action that led
to the illness.” Hatch said that, “This might especially be a fac-
tor for something like electric blankets, since they have been
mentioned a lot in the media” as having high EMF levels.

More recent patterns of children’s behavior may bias par-
ents’ reporting of past activities, the paper adds. If children watch
more TV after they develop ALL, the NCI team speculates, this
might bias reports of how much they watched before diagnosis.

In an editorial in the same issue of Epidemiology, Drs. Anders
Ahlbom, Maria Feychting and David Savitz agree that this is
possible. “The use of electric blankets, however, seems unlikely
to have increased after diagnosis,” they write (see also box at
right).

Hatch argues that some of the data in the NCI appliance study
contradict the idea that EMF exposure leads to leukemia. For
example, she said, children of mothers who used sewing ma-
chines during pregnancy were only three-quarters as likely as
other children to develop ALL, a significant reduction in risk.
The paper notes that this is “inconsistent with a causal effect of
magnetic fields, since sewing machines have rather high mag-

Appliances with Significant Risks
of Childhood Leukemia

 Appliance Cases/Controls Relative Risk
   & Use (640/640) (95% Confidence Interval)

Curling iron
  No use 176/183 1.00
  Some use 93/78 1.74  (0.91-3.31)
  <1 yr 21/16 1.50  (0.53-4.23)
  1-2 yrs 41/39 1.47  (0.68-3.15)
  ≥3 yrs 31/23 3.56  (1.05-12.12)

Electric blanket /mattress pad
  No use 593/619 1.00
  Some use 45 /19 2.75  (1.52-4.98)
  <1 yr 10 /3 5.45  (1.14-26.06)
  1-2 yrs 18 /9 2.19  (0.95-5.05)
  ≥3 yrs 17/7 2.63  (1.05-6.59)

Hair dryer
  No use 374/416 1.00
  Some use 266/221 1.55  (1.18-2.05)
  <1 yr 33/16 2.50  (1.28-4.87)
  1-2 yrs 127/110 1.41  (1.02-1.96)
  ≥3 yrs 106/95 1.54  (1.02-2.30)

Microwave oven
  No use 198/220 1.00
  Some use 374/335 1.33  (0.99-1.79)
  <1 yr 24/25 0.85  (0.43-1.66)
  1-2 yrs 152/108 1.59  (1.10-2.31)
  ≥3 yrs 197/201 1.30  (0.92-1.83)

Sound system with headset
  No use 407/412 1.00
  Some use 164/143 1.34  (0.97-1.84)
  <1 yr 44/48 0.94  (0.58-1.53)
  1-2 yrs 82/76 1.40  (0.94-2.09)
  ≥3 yrs 37/19 3.04  (1.48-6.26)

Video games (arcade)
  No use 215/230 1.00
  Some use 251/213 1.66  (1.18-2.33)
  <1 yr 42/51 1.10  (0.66-1.82)
  1-2 yrs 115/101 1.70  (1.14-2.54)
  ≥3 yrs 92/60 2.78  (1.64-4.72)

Video games (television)
  No use 215/261 1.00
  Some use 253/203 1.91  (1.36-2.68)
  <1 yr 35/39 1.31  (0.73-2.35)
  1-2 yrs 154/113 2.04  (1.40-2.98)
  ≥3 yrs 64/50 2.36  (1.31-4.25)

Television
  viewing time
  <2 hrs/day 84/108 1.00
  ≥2 and <4 hrs/day 202/257 0.98  (0.65-1.46)
  ≥4 and <6 hrs/day 171/163 1.38  (0.89-2.14)
  ≥6 hrs/day 178/109 2.39  (1.50-3.80)

  distance from set
  >6 ft 90 /125 1.00
  ≥4 ft and ≤6 ft 363 /348 1.71 (1.20-2.44)
  <4 ft 166 /142 1.60 (1.08-2.37)

Listed above are appliances for which the NCI study found any statistically
significant association between childhood use and the risk of ALL. Those rela-
tive risks that are significant appear in bold. No significant associations were
found for air conditioners, bedside electric clocks, electric heat, electric stoves,
humidifiers, night lights, personal computers, stereo systems without head-
sets or water beds. The NCI researchers did not assess number of years of tele-
vision use because nearly all children watched television from an early age.

Appliance Use and Childhood Leukemia  (continued from p.1)
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Ahlbom, Feychting and Savitz Dispute NCI on Power Line Study
Three leading epidemiologists have taken issue with the NCI’s

conclusion that its 1997 study of childhood leukemia found no
evidence of a risk from power line EMFs (see MWN, J/A97).

In an editorial in the May 1998 Epidemiology, Drs. Maria
Feychting and Anders Ahlbom of the Karolinska Institute in
Stockholm, Sweden, and Dr. David Savitz of the University of
North Carolina, Chapel Hill, criticize the NCI for “a tendency
to judge a finding as either entirely negative or positive, instead
of viewing it quantitatively and integrating it with the results of
other research.”

The editorial notes that the power line study’s findings on
measured EMFs did show some elevation in risk, “as well as a
dose-response gradient.” It concludes that, “The cumulative re-
sults still lend some support for a weak association between
childhood ALL and [EMF] exposure.”

In fact, the authors state, the NCI found “exactly the same”
relative risk as two previous studies of EMFs and childhood leu-
kemia that used 24-hour measurements: a 1991 study by Drs.
Stephanie London, John Peters and colleagues at the University
of Southern California in Los Angeles (see MWN, J/F91, M/A
91 and S/O91), and a 1997 study by Drs. Jörg Michaelis, Joachim
Schüz and colleagues at the University of Mainz in Germany
(see MWN, J/A 97 and S/O97). Feychting, Ahlbom and Savitz
state that pooling the data from all three studies points to a signif-
icant 50% increase in risk.

The three scientists also write that, “The wire-code result in
[the NCI’s] companion study was indeed negative, but it also
differed from most previous studies.” While this is “intriguing”

and will weaken “the combined estimate of the wire-code as-
sociation from all published studies,” they argue, it does not by
itself render all other studies invalid.

NCI’s Dr. Elizabeth Hatch said that perhaps more could have
been done to put the NCI’s conclusions in the context of other
power line studies. “But our study is the largest to date and the
others, even the Swedish study, basically only deal with very
small numbers of cases.” The NCI study had 640 cases of leu-
kemia, compared to 232 for London-Peters, 176 for Michaelis-
Schüz and 39 for Feychting-Ahlbom (see MWN, S/O92).

The editorial marks the first formal comment by Feychting,
Ahlbom and Savitz—all of whom have conducted landmark stud-
ies on EMFs and childhood cancer—on the NCI’s power line
study since it was released last year. Several letters published in
the New England Journal of Medicine argued that the NCI’s
own data in fact supported a link between measured EMFs and
ALL (see MWN, N/D97; also S/O97).

Others have criticized the NCI’s power line study for down-
playing a statistically significant 72% increase in risk for expo-
sures over 3 mG. “Testing your a priori hypothesis is the main
thing,” responded Hatch. “The other findings have to be con-
sidered more exploratory than anything else.” The a priori hy-
pothesis of the NCI power line study focused on exposures over
2 mG, for which a small, nonsignificant increase was observed.

“Even if it’s eventually shown that there is a small increase
in risk at high levels,” Hatch said, “the number of additional
cases that could be attributed to this exposure would be very
small.”

netic field levels, and the user’s abdomen would usually be quite
close to the motor.”

To detect potential biases, NCI researchers included several
“red herrings,” appliances with negligible EMF exposures—
ceiling fans, night-lights and stereos without headphones. None
of these appliances showed an increased risk, for either children’s
use or exposure during pregnancy, and they concede that this
could argue against recall bias as a major factor.

No EMF measurements were taken from the actual appli-
ances in each home. Dr. William Kaune, a physicist and a coau-
thor of both NCI papers, has reported that in a recent U.K. resi-
dential study, he and his collaborator, Dr. Alan Preece of the U.K.’s
Bristol University, found that questionnaire data did not accu-
rately predict time-weighted averages of EMF exposures. They
suspect that participants tended to overestimate how much time
they spent near appliances.

“This reduces the likelihood that the observed associations
are due to appliances’ contributions to time-weighted averages,”
Kaune told Microwave News. If the links are actually caused by
EMFs, he said, it would more likely be a result of another aspect
of the fields, such as peak exposure. Kaune is with EM Factors
in Richland, WA.

“We do not wish to dismiss the associations observed for
certain electrical appliances out of hand,” the NCI paper in Epi-
demiology concludes, “and accordingly, we are studying whether
some aspects of measured magnetic fields associated with [cer-
tain] appliances could explain the elevated ALL risks of the mag-

nitude reported.” Hatch explained that this study will involve
appliances used by about 50 families, including TV sets (with
and without video games), audio headphones, sewing machines
and hair dryers. NCI researchers will look at EMFs over a range
of frequencies, Hatch said, but they will not examine high fre-
quency transients.

In their editorial, Ahlbom, Feychting and Savitz call the NCI’s
evaluation of its appliance data “overly narrow.” While agree-
ing that the appliance findings must be viewed with caution, the
editorial argues that Hatch and colleagues would have provided
a more useful analysis if they had viewed their study more “quan-
titatively, and integrat[ed] it with results from other studies.”

“It’s difficult to do that with the appliance study,” responded
Hatch. “There are only two other studies of children’s appliance
use and leukemia. One, the London study, only reported regular
use and didn’t appear to be able to investigate dose-response
trends. And the Savitz study (see MWN, M/J90) was incredibly
small—with only 59 cases of ALL. It’s hard to look for trends in
that kind of data.”

The 1991 study by Drs. Stephanie London, John Peters and
colleagues at the University of Southern California in Los An-
geles found that children’s use of electric hair dryers almost tripled
the risk of leukemia, a significant increase. For use of black-
and-white TVs, there was a significant 49% increase, though no
risk was found for color TVs. Electric blanket use was linked to
a sixfold increase in risk, but this involved a small number of
cases and was not significant (see MWN, S/O91; also J/F91, M/
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fect, pointing out that children who reportedly sat four to six feet
from the TV had a slightly higher risk (1.71) than did those who
sat closer (1.60). “You could look on TV as partially a red-her-
ring variable,” she commented, “since past three or four feet
there’s virtually no field.”  The paper states that the observed ef-
fect “was similar regardless of the distance from the television,
implying that magnetic fields are unlikely to be a causal factor.”

Hatch said that another planned follow-up study might shed
some light on the question of bias in responses: “We’ll try to in-
terview mothers very soon after diagnosis and then a year later
to see if there’s a difference in how they recall their children’s
appliance use.” She expressed hope that, “Eventually, all this
will get sorted out, and these methodological studies should help
with that.”

Appliance Use and Childhood Leukemia

Electromagnetic Interference with Medical Devices
at Both ELF and RF/MW Frequencies

Letter to the Editor Report Excerpt

May 11, 1998
To the Editor:

Increasingly, the normal operation of delicate electronic circuitry is
being disrupted by power or radiofrequency fields. Often these are an-
noying or unpleasant problems—as in the case of electromagnetic in-
terference (EMI) with computers. But sometimes they can be life-threat-
ening.

A large manufacturing company in Atlanta recently complained of
interference patterns playing havoc with a group of computer-assisted
design (CAD) terminals. Floor-level extremely low frequency (ELF)
magnetic fields in the vicinity of the CAD terminals were found to be
greater than 100 mG over an area of several hundred square feet.

Company managers were about to shield the terminals with our
“JitterBoxes” when the problem became much more critical: the fail-
ure of an automatic insulin delivery system used by an executive visit-
ing the high-field area.

The system, which is worn on the ankle, senses the user’s blood
insulin levels and delivers insulin as needed. Medical experts concluded
that the elevated fields caused a circuit failure in the delivery system.

The cause of the high fields was traced to frayed insulation in the
electrical wiring embedded in the base of the modular walls of an of-
fice cubicle. Once identified, the problem was corrected with a small
section of electrical tape. The insulin delivery system, with new cir-
cuitry, now functions normally again.

This incident is not unique. Industry representatives cited a similar
incident at the April 28-29 Department of Energy’s EMF Engineering
Review Symposium in Charleston, SC.

It should be stressed that in this case the elevated fields were sus-
pected because of the disruption of the computer monitors. Without
such interference, the cause would have been much more difficult to
diagnose.

Michael Hiles
Field Management Services Corp.

123 N. Laurel Ave., Los Angeles, CA 90048
<76601.1421@compuserve.com>

Reprinted below are the conclusions of a report from the Institute
of Electrical and Electronics Engineers’ (IEEE) Committee on Man and
Radiation (COMAR), “Radiofrequency Interference with Medical De-
vices—A Technical Information Statement.” The report, written by How-
ard Bassen of the Food and Drug Administration’s (FDA) Center for
Devices and Radiological Health in Rockville, MD, with contributions
by other COMAR members, appears in the May/June issue of IEEE
Engineering in Medicine and Biology Magazine (17, pp.111-114, 1998).
The report will also be posted on COMAR’s web site: <http://homepage.
seas.upenn.edu/~kfoster/comar.htm>. For more information, contact
Bassen at: FDA, HFZ-133, 12725 Twinbrook Parkway, Rockville, MD
20852, E-mail: <hib@cdrh.fda.gov>.

Today, many medical devices that are tested for susceptibility to
RFI [radiofrequency interference] cannot meet the 3 V/m minimum
immunity requirements of the current International Electrotechnical
Commission Standard 60601-1-2. Hand-held cellular telephones pro-
duce field strengths greater than 3 V/m at distances of up to 1 meter,
while higher-power transceivers produce 3 V/m at distances of up to
2.6 meters. This situation may be responsible for serious failures of life-
sustaining medical devices. It is imperative that immunity to RFI be
designed into new medical devices. Because mobile transceivers can
generate field strengths of hundreds of volts per meter at close range,
fail-safe mechanisms should be designed into medical devices that can-
not be made immune to such high RF field strengths.

The field strength to which a medical device may be exposed de-
pends on many conditions that are beyond the control of the designer
or manufacturer. Therefore, administrative controls should be imple-
mented that include education of the user, both in the clinic and at
home. The possibility of incomplete RF compatibility between RF trans-
ceivers and medical devices must be recognized and dealt with. In
healthcare facilities, mobile transceivers should be restricted to dis-
tances that have been determined to be safe, especially in areas where
critical devices are operated. By developing both short- and long-term
solutions like those suggested above, electromagnetic compatibility
between mobile RF sources and medical devices can be maximized.

A91 and N/D91).
“Ours is really the first comprehensive study of appliance use

among children,” stated Hatch. “That in itself is a reason why its
results have to be taken with such caution.”

The NCI team did extra analysis of children’s use of both
television and video games connected to a TV. Here, every com-
parison revealed a significant increase in risk. Heavy, moderate
and light users of video games all showed about an 80% in-
crease in the risk of ALL, as compared to nonplayers. As time
spent on TV and video games combined went up, so did the
chance of developing ALL. Finally, children sitting closer than
six feet from the TV had a significantly higher risk than those
who sat farther away.

But Hatch was skeptical that this showed any real EMF ef-

FROM THE FIELD
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Presently, there is no consistent experimental data that prove that EMFs
have any detrimental effects on living organisms.

—Office of Cancer Communications, National Cancer Institute,
Bethesda, MD, in a press backgrounder, Questions and Answers About

the National Cancer Institute/Children’s Cancer Group Study of the
Magnetic Fields Associated with Electrical Appliances and the Risk of

Childhood Acute Lymphoblastic Leukemia, April 20, 1998 (see p.1)

Once again, the U.S. National Cancer Institute (NCI)—one of those
RICH health bureaucracies—has done a study examining the possible
connection between EMF and childhood cancer. Once again, their study
weakly corroborates that such a connection DOES EXIST!!! But they
just can’t bring themselves to admit what their own data reveal. You
will recall...that was the same problem they had with the results of their
earlier power line study.

—Posted on the Internet by Roy Beavers, also known as the
“EMF Guru,” April 22, 1998, archived on the Internet at:

<www.feb.se/EMF-L/EMF-L.html> (see p.1, p.13 and p.19)

“The safety of human exposure to an ever-increasing number and di-
versity of EMF sources both at work and at home has clearly become a
public health issue. In 1995, the Russian government declared this is-
sue a social problem....EMF technology does not stay still, and research
into their possible adverse health effects should continue. But like in
many other fields, the problem in Russia today is the lack of funds and
coordination of such research.’’

—Dr. Nikolai Izmerov, Director, Institute of Occupational Health,
Russian Academy of Medical Sciences (RAMS), Moscow, quoted in a
May 20 World Health Organization (WHO) press release, “Scientists

Meet in Moscow To Discuss Adverse Health Effects of Electromagnetic
Fields,” reporting on a seminar organized by the RAMS and the WHO

International EMF Project, in Moscow, Russia, May 18-22, 1998
(see MWN, N/D97); the press release is available at: <www.who.ch>

[T]he average scientist is exposed to religious and political views at
his mother’s knee, long before he is exposed to science. Such views

Clippings from All Over

“MICROWAVE NEWS” FLASHBACK

Years 15 Ago

• Epidemiologist Dr. Annemarie Crocetti reports to the New York
State Power Lines Project that the Wertheimer-Leeper findings link-
ing power lines to cancer are probably not due to research design
flaws and recommends that their work be repeated.

• Concerned about emissions from the Raytheon naval weapons
test center, the town of Wayland, MA, adopts a 5.0 µW/cm2 expo-
sure limit for microwave radiation on private property.

• Writing in Science, a team led by Dr. Sol Michaelson relates that
it found no effect on white blood cells from continuous RF/MW
radiation at 4.0 W/Kg and concludes that ANSI’s 4.0 W/Kg threshold
is protective. Left open are questions raised by Polish studies show-
ing effects of low-level pulsed radiation.

Years 10 Ago

• Using a video display terminal for 20 hours or more each week
during early pregnancy more than doubles the risk of miscarriage,
according to epidemiologists at Kaiser Permanente in Oakland, CA.

• The U.S. Army and Navy agree to turn off—or reduce the oper-
ating power of—their electromagnetic pulse (EMP) simulators
while they assess their environmental impacts.

• Beaming 20 kHz-1.8 MHz radiation into the upper atmosphere to
disrupt communications, and possibly the weather, could pose a
serious environmental threat, warns physicist Dr. Richard Williams.

Years 5 Ago

• A jury finds San Diego Gas & Electric Co. was not negligent in
failing to warn customers about potential health effects of EMFs.
Ted and Michelle Zuidema’s suit blamed their daughter’s kidney
cancer on the utility’s power lines.

• Taking issue with EPRI, Dr. Genevieve Matanoski of Johns Hop-
kins University says her EPRI-sponsored study of telephone line-
men shows an EMF–leukemia link. But she is unable to secure
funding for a replication of the study.

• Following reports in Florida Today, Rep. Jim Bacchus (D-FL)
calls for a federal investigation of a cluster of eight cases of Lou
Gehrig’s disease near an air traffic radar in South Patrick Shores.

have a way of occupying whatever gaps are present in scientific under-
standing.

—Dr. Robert Park, American Physical Society, Washington, DC,
in an op-ed article, “Scientists and Their Political Passions,”

New York Times, p.A15, May 2, 1998

“There is no possibility that mobile phones are involved in a cancer
scenario because the power output of phones is just too low. We are talk-
ing about devices that can be powered on four double-A batteries, not
600-watt microwave ovens.”

—Dr. Ken Joyner, director, EME strategy & regulatory affairs
Asia/Pacific, Motorola, Scoresby, Victoria, Australia,

quoted by Stan Beer in “Phoney Research, Says Expert,”
 Australian Financial Review, p.24, April 1, 1998

“People ask, ‘Isn’t there someone out there looking after us?’ The an-
swer is no. There is no scientific or professional group evaluating this
problem.”

—Dr. John Goldsmith, Ben-Gurion University of the Negev, Beer Sheva,
Israel, on possible health hazards of mobile phone radiation, quoted by

Ruth Mason in “Punching In a Cell Phone Warning,”
Jewish Week, p.48, May 8, 1998

There is a small but real danger in using a mobile phone at a petrol fill-
ing station. The batteries that are used in the phone can deliver enough
power to ignite petrol.

—Allan Gibson, responding to another reader’s question on a mobile
phone company’s warning to switch off the phone when in a gas station,

in the column “The Last Word,” New Scientist (U.K.), p.105, May 9, 1998

The lack of frequency coordination symbolizes the commission’s long-
lived practice of ignoring engineering expertise in favor of attorney
stupidity.

—Brad Dick, editor, in an editorial, “Screw the Laws of Physics,
We’re the FCC,” Broadcast Engineering, p.10, April 1998

(on EMI with medical telemetry devices from WFAA’s
DTV transmitter in Dallas, TX; see MWN, M/A98)
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CLASSIFIEDS UPDATES
CELLULAR PHONE EMI

Pacemakers: What’s the Safe Distance?...In a recent labora-
tory study, no case of interference between cellular phones and
implantable cardiac pacemakers was observed beyond a distance
of three inches. The Center for the Study of Wireless Electro-
magnetic Compatibility (EMC) at the University of Oklahoma
in Norman tested five types of cellular technology and six pace-
maker models known to be vulnerable to EMI. The pacemakers
were submerged in a saline solution to simulate the electrical
characteristics of the chest. The headline of the EMC Center’s
April 20 press release declared, SAFE SEPARATION DISTANCE...MUCH

LESS THAN PREVIOUSLY RECOMMENDED, and the statement empha-
sized that, “This is half the distance previously given by [pace-
maker industry] recommended labeling.” But no one, including
the EMC Center, is proposing any changes to the six-inch sepa-
ration distance supported by the FDA, Wireless Technology Re-
search (WTR) and the pacemaker industry (see MWN, N/D96).
“Nothing in the data from Oklahoma is inconsistent with the in-
formation we considered previously,” Don Witters of the FDA’s
Center for Devices and Radiological Health in Rockville, MD,
said in an interview. “I don’t think it would alter our recommen-
dations.” WTR chair Dr. George Carlo told Microwave News
that, “The Oklahoma data are corroborative but add nothing new.”
A 1996 review of clinical data for WTR by Dr. Roger Carrillo of
Mt. Sinai Medical Center in Miami found that “effects that could
pose a major risk to the patient all occurred within a range of three
inches,” but that less severe EMI can also occur beyond this
range (see MWN, N/D96). Carlo emphasized that WTR’s rec-
ommendations were based on extensive clinical tests with peo-
ple who actually have implanted pacemakers, not just simula-
tions in the lab, and he argued that, “Clinical data should always
supersede in vitro data...in making public policy decisions.” Ber-
nard Liebler of the Health Industry Manufacturers Association
commented, “None of my companies have a problem with the
current recommendation. A study like this should create a level
of comfort with it.” This May, the Oklahoma EMC Center’s di-
rector, Dr. Hank Grant, told Microwave News that the center is
not in fact calling for any change in the six-inch rule. “The cen-
ter really tries to stay out of influencing that kind of decision,”
Grant said. “We just report the facts and let the standard-setting
bodies draw their own conclusions.”

CHILDHOOD CANCER

Auto Pollution Increases Risk...Air pollutants from motor ve-
hicles increase the risk of childhood cancer, according to a re-
cent study by Dr. Maria Feychting, Daniel Svensson and Dr.
Anders Ahlbom of the Karolinska Institute in Stockholm, Swe-
den. Published in the Scandinavian Journal of Work and Envi-
ronmental Health (24, pp.8-11, 1998), the study analyzed 142
cases and 550 controls drawn from the Feychting-Ahlbom study
of power line EMFs (see MWN, S/O92). Children with the high-
est exposure to auto exhaust had almost four times the rate of
cancer of those with low or moderate exposure, a statistically
significant finding. Risks for leukemia and brain cancer were also
elevated, but the estimates were imprecise because of the smaller
numbers of cases for individual cancers. The Karolinska team
notes that only two other epidemiological studies have exam-

REQUEST FOR PRE-PROPOSALS

The Johns Hopkins University Center for VDT &
Health Research announces a request for research pre-
proposals focusing on musculoskeletal disorders asso-
ciated with computer use in various work settings (of-
fice, home, remote office, etc.). Proposals should be
for studies costing up to $100,000 total cost per year
(including a maximum of 15% indirect costs) for up to
two years, focusing on the following subject areas:

1. Development or application of methods for the di-
agnosis of musculoskeletal disorders of the upper
extremity, including shoulder and neck, suitable for
application in a variety of work settings, using non-
invasive and inexpensive procedures for epidemio-
logic studies.

2. Measurement of psychosocial and work organiza-
tion stressors, and stress responses, associated with
health outcomes and work related outcomes such as
productivity.

3. Application and comparison of multiple methods
for comprehensive measurement of ergonomic stres-
sors in a variety of work settings. Such measures
should include metrics of force, posture and time,
and should be non-invasive, low cost and feasible
for large epidemiologic studies.

Priority will be given to proposals that integrate expo-
sure measures of both psychosocial and ergonomic
stressors, particularly if these can be linked to health
or work outcomes, mechanisms, or pathways. Projects
nested within existing prospective or intervention stud-
ies, or secondary analysis of existing data sets will also
be given priority if they are cost effective. Cross-sec-
tional or case-control studies of specific populations
with contrasting exposures will also be considered.

Applications for pre-proposals can be obtained by writ-
ten request from Ms. Maria Zanella, Program Admin-
istrator, Johns Hopkins University School of Hygiene
and Public Health, 615 N. Wolfe St., Room 4030, Bal-
timore, MD 21205 (Fax 410-955-0792). All pre-pro-
posals must be received by September 1, 1998. After
review by the Center’s Scientific Advisory Board, suc-
cessful applicants will be invited to submit full pro-
posals by December 1, 1998 for final review. The Cen-
ter has conducted two workshops, one on diagnosis of
musculoskeletal disorders and the other on exposure
assessment, which review and summarize the status of
research in these areas. These reports will be made
available on request.
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CLASSIFIEDS

ined childhood cancer and auto pollution: Dr. David Savitz (see
MWN, N/D87) and Dr. Nancy Wertheimer each found signifi-
cantly increased risks. Interestingly, all three studies used data
sets originally developed in studies of childhood cancer and
EMFs. These studies have had to control for the effects of other
potential factors, such as motor vehicle exhaust.

DNA BREAKS

Sensitivity of Comet Assays...Drs. Robert Malyapa, Joseph Roti
Roti and coworkers at Washington University in St. Louis have
published new data to back up their claim that they can detect
DNA damage at low doses of ionizing radiation, using the comet
assay developed by Dr. Peggy Olive of the British Columbia Can-
cer Research Center in Vancouver, Canada. The Olive method’s
sensitivity had been challenged by Drs. N.P. Singh and Henry
Lai of the University of Washington, Seattle, who have used
Singh’s version of the comet assay (see MWN, J/F98). The con-
troversy is part of the debate over whether microwave radiation,
specifically cellular phone signals, can increase the frequency
of DNA breaks. Writing in the April issue of Radiation Research
(149, pp.396-400, 1998), Malyapa and Roti Roti affirm that they
can reliably measure DNA damage below 1 cGy. They say that
prior to their recent series of experiments there had been no pre-
vious “sustained effort” to determine the lower sensitivity limit
of the Olive method. They conclude that the sensitivities of the
Olive and Singh methods are “similar and comparable.” In an
interview, Singh commented that he was “surprised by the con-
sistency and sensitivity” of the Malyapa-Roti Roti results.

MEETINGS

All About Risk...Last October 22-23, scientists and policymakers
met in Vienna, Austria, to discuss public perceptions of EMF
health risks. The International Commission on Non-Ionizing
Radiation Protection (ICNIRP), a cosponsor of the seminar, has
now published the proceedings, Risk Perception, Risk Commu-
nication and Its Application to EMF Exposure. Many people
“seem much more alarmed than the scientific community” about
potential EMF health hazards, write the volume’s editors, Dr.
Jürgen Bernhardt and Rüdiger Matthes, ICNIRP chairman and
scientific secretary, respectively, both of the German Radiation
Protection Office, and Dr. Michael Repacholi, director of the
WHO International EMF Project in Geneva, Switzerland. To
reduce this “gap,” they continue, it is necessary “for govern-
ment, scientists and industrial organizations to understand and
apply the knowledge from the risk perception and risk commu-
nication sciences.” Among the papers presented were “Risk Com-
munication: The Focus in the NIEHS RAPID Program’s Re-
view of EMF Health Hazards,” by Drs. Christopher Portier and
Mary Wolfe of the NIEHS in Research Triangle Park, NC; “Men-
tal Models and EMF Risk Perceptions of the U.S. General Pub-
lic,” by Dr. Gordon Hester of EPRI in Palo Alto, CA; and “Sci-
entists as Communicators: Addressing the Media and the Pub-
lic,” by Matthew Gaines, now retired from the U.K.’s NRPB.
Copies of the 369-page volume are available for $50.00 plus
shipping from Matthes at: ICNIRP, Institut für Strahlenhygiene,
Ingolstädter Landstraße 1, D-85764 Oberschleißheim, Germany,
Fax: (49+89) 31603 289, e-mail: <matthes@bfs.de>.
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MICROWAVE WEAPONS

Lawsuit Charges Illegal Experiments...On April 15, the Inter-
national Committee on Offensive Microwave Weapons charged
in federal court in Washington that the Department of Defense
and the CIA have conducted “classified research on human sub-
jects without their informed consent,” in efforts to develop weap-
ons using EMFs, lasers, microwaves and sound waves. The law-
suit cites an article by retired Lt. Col. Timothy Thomas in the
Spring 1998 issue of Parameters, the journal of the U.S. Army
War College. The article, “The Mind Has No Firewall,” appears
in a section on “Future Land Warfare.” The committee, headed
by Harlan Girard of Philadelphia, asks for an injunction to end
the alleged illegal experiments.

NAS–NRC

RAPID Review Committee...The Board on Radiation Effects
Research of the National Academy of Sciences-National Re-
search Council (NAS–NRC) has made some changes to its com-
mittee charged with reviewing the research carried out under the
EMF RAPID program. Dr. James Hoburg, an engineer at Carne-
gie Mellon University in Pittsburgh, has replaced Fred Dietrich
of Electric Research and Management, also in Pittsburgh. Dr.
Maria Stuchly of Canada’s University of Victoria was set to join
the committee but dropped out due to other commitments. The
board has nominated Dr. Edwin Carstensen of the University of
Rochester, NY, to fill the gap. In addition, Dr. Rick Jostes has
replaced Dr. Steven Simon as the study director. (See also MWN,
M /J97.) Dr. Maurice Fox of MIT in Cambridge, MA, a com-
mittee member as well as a member of the academy, told Micro-
wave News that the RAPID program has been an exercise in look-
ing at very small effects—“if they exist at all,” adding that, “The
money would probably have been better spent somewhere else.”
The committee, which completed an interim report on RAPID
at the end of 1995 (see MWN, N/D95), has begun evaluating ap-
proximately 60 RAPID project summaries. Jostes said that the
committee’s report would not be completed until 1999.

PEOPLE

Drs. C.K. Chou of Motorola in Plantation, FL, and Keith Florig
of Carnegie Mellon University in Pittsburgh have been elected
to the National Council on Radiation Protection and Measure-
ments (NCRP), based in Bethesda, MD. Dr. David Sliney of
the U.S. Army’s Aberdeen Proving Ground in Maryland has been
reelected. Dr. Bill Guy, professor emeritus at the University of
Washington, Seattle, has been named an honorary member of
the NCRP.... Dr. Jukka Juutilainen of Finland’s University of
Kuopio has been appointed an associate editor of Bioelectromag-
netics. Juutilainen takes the place of Germany’s Dr. Peter Semm.
In addition, Dr. Richard Luben of the University of California,
Riverside, and Janie Blanchard of Bechtel Corp. in San Fran-
cisco have joined the journal’s editorial board, replacing Drs.
Tom Tenforde of the Battelle Pacific Northwest Labs in Rich-
land, WA, and Carl Blackman of the EPA in Research Triangle
Park, NC....Edward Aslan of Narda Microwave in Hauppauge,
NY, has been elected a fellow of the IEEE for his work on the
measurement of electromagnetic fields and radiation.
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VIEWS ON THE NEWS

The Deep Roots of Public Skepticism
Public fears of EMFs and RF/MW radiation are groundless,

according to so many official statements that we’ve lost count.
Yet the public refuses to be reassured. If we look at how govern-
ment and industry handle these issues, we get some idea why.

*      *      *
Many people had similar reactions to the NCI study on appli-

ances and childhood leukemia (see p.1), but DOE’s Dr. Imre Gyuk
put it best. “I don’t understand it,” he said. “Why did they bother
to do the study if they don’t believe the results?”

When 29 out of 31 statistically significant findings show an
increase in risk, and only two show a decrease, most scientists
would at least say, “Hmmm. Perhaps there’s something there.”

But the NCI responded to its own data with a one-sided dis-
missal. Its press release described the study as “concluding that
it is unlikely that magnetic fields from household electrical ap-
pliances increase a child’s chances of developing...leukemia.”

Later in the press release, there is a revealing shift of lan-
guage: “The authors were unable to draw a clear conclusion from
the data....The scientists speculate that the magnetic fields from
electrical appliances are unlikely to increase the risk of ALL”
(emphasis added).

And so a speculation is palmed off as a scientific conclusion.
In fact, the NCI’s report is full of speculations. It is not that any
one of these is inherently unreasonable, but why are the NCI
researchers so intent on explaining  away their findings? Appar-
ently, the data are telling them something they don’t want to hear.

In last year’s study of power lines and childhood leukemia,
the NCI took a strong position, which has proved controversial.
The institute is not about to back down now, even if the price of
consistency is discounting the results of the appliance study.

Three prominent epidemiologists have questioned the NCI’s
rush to judgment (see p.13). Harsh comments about the institute
have cropped up on the Internet (see p.15). The NCI’s credibil-
ity has suffered in the eyes of both its colleagues and the public,
and the institute has only itself to blame.

*     *      *
Is the Norwegian navy covering up evidence of a link be-

tween RF/MW radiation and birth defects? We don’t know—
but the fact that the navy wouldn’t give us a copy of its report
doesn’t exactly inspire confidence (see p.6).

Once we obtained a copy from a Norwegian journalist, the
report turned out to be astonishingly vague. Although it states
that over 120 measurements were made on board the Kvikk, a
torpedo boat with powerful transmitters, the report contains no
data on power densities anywhere on the vessel. The presenta-
tion of the epidemiological results is also poor.

The whole affair reminds us of a cluster of birth defects ob-
served among children of U.S. helicopter pilots at Fort Rucker,
AL, in 1971. After an investigation by an independent researcher
suggested a link to radar exposure, the U.S. military blocked fur-
ther research by denying access to the necessary records.

The authors of the Kvikk report say they had access to plenty
of information. But what it comes down to is that the Norwegian
military investigated itself, and the results are not so different

from those obtained 27 years ago in Alabama.

*      *      *
EPRI has started responding to normal journalistic inquiries

as if it were a public relations firm, not a research institute. Rou-
tine requests from Microwave News are being answered with,
“That’s confidential” (see p.2 and p.5).

In the past, EPRI has given us generous access to its docu-
ments and has been quick to answer questions. We’re not sure
why this has changed. Maybe it’s related to cutbacks in funding
from electric utilities, who are feeling the financial pinch of de-
regulation. If utilities see EPRI as a potential source of bad news,
are they less likely to contribute? Whatever the answer, you can-
not get away from the role of money in the EMF controversy.

Wagons are also circling at Britain’s NRPB. Its September
meeting on dosimetry and epidemiological studies will be closed
to the press and the public (see p.7).

We don’t accept that the only way to have a frank discussion
is to keep the public out. Maybe that’s true for a public relations
firm discussing how to spin unpleasant news—but not for sci-
entists who are planning to spend taxpayers’ money on research.

It is troublesome to see the public excluded from a publicly
funded meeting. In the U.S., such a conference would be required
by law to be open. This open-meeting legislation has a nice nick-
name: the “sunshine laws.” The NRPB ought to let a little more
sun shine on its internal workings.

*      *      *
Many officials and experts are frustrated that the public is

still worried about EMF and RF/MW health effects (see p.17).
Polls show many people in the U.S. will not buy a home next to
a power line, and local opposition to cellular phone towers is
giving the wireless industry headaches.

Officials often seem to think that the public is worried be-
cause the public is stupid. But in fact people are worried because
they know they are not being told a straight story. The only way
to inspire public confidence is to make decisions out in the open.
If you act like you’ve got something to hide, people will think
that you probably do.

If important facts are not yet known, then scientists need to
have the intellectual honesty to say so. In our experience, citi-
zens are usually better than officials at dealing with uncertainty.

If we want the public to have more respect for scientific au-
thority, spin and secrecy are the wrong way to go.
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Canadian Childhood Leukemia Study:
No Magnetic Field or Wire Code Link
A major epidemiological study has found no association between child-

hood leukemia and exposure to electromagnetic fields (EMFs). There also
was no observed link between childhood leukemia and the presence of nearby
high-current electrical wiring.

“These results provide little support for a relation between power frequency
EMF exposure and risk of childhood leukemia,” concluded a team of Cana-
dian researchers led by Mary McBride in a paper that appeared in the May 1
issue of the American Journal of Epidemiology (AJE, 149, pp.831-842).

“Given the results of our study and those of the NCI, I think the balance of
the weight of evidence has definitely shifted towards a conclusion that, if there
is a risk, it is undetectable through epidemiological studies,” McBride told
Microwave News. She is with the Cancer Control Research Program at the
British Columbia Cancer Agency in Vancouver, Canada.

In July 1997, a National Cancer Institute (NCI) study found “little evi-
dence” that living near power lines is linked to childhood leukemia (see MWN,

Mobile Phone–Brain Tumor Risk
In the Limelight Again

Focus on Swedish and U.S. Epi Studies
Two studies have brought new attention to concerns about cellular phone

use and brain cancer. Both provide some evidence that cellular phone users are
more likely to develop brain cancer on the side of the head where they hold the
phone.

Neither study, however, found any overall increase in brain tumor risk.
The two studies touched off a flurry of news stories about mobile phones

and cancer in late May, and in the U.S. the subject got more prominent cover-
age than at any time since the 1993 controversy over the Reynard lawsuit (see
MWN, J/F93). An article in the May 22 Washington Post was picked up by
newspapers across the U.S.—the Boston Globe, the Los Angeles Times and
others—while the new research was featured in virtually every major newspa-
per in Britain (see p.2). Television coverage included reports by the BBC and
CNN, both on May 24, and stories are in the works at CBS News and ABC’s
news magazine, 20/20.

“Increased risk was found for both left- and right-side brain tumors,” writes
Dr. Lennart Hardell of the Örebro Medical Center in Örebro, Sweden, in a
paper that has been accepted for publication in the International Journal of
Oncology. It will be the first published research on mobile phone users and
cancer. “The results were based on low numbers, and must be interpreted with
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On May 24, the BBC showed that it was not immune to the
U.K. media’s love affair with the cell phone health controversy.
The influential and respected TV news magazine Panorama de-
voted an unprecedented 40 minutes of airtime to the issue in a
report titled “The Mobile Mystery.” The program highlighted
the latest epidemiological results from Sweden’s Dr. Lennart
Hardell and from the U.S.’ Joshua Muscat (see p.1). To drum
up interest, the BBC released some of their discoveries to the
newspapers, which rushed them into print the day of the broad-
cast. MOBILE PHONE RESEARCH ADDS TO SAFETY FEARS warned the
Times. The Express took a more conspiratorial tack: MOBILE
PHONE COVER-UP. The same day, the BBC Web site ran its own
promo for the show under the headline FEARS RAISED OVER MO-
BILE PHONES, but, later in the day, that headline had morphed into
MOBILE PHONE CANCER STUDY “FLAWED.” The change was
prompted by a statement from the National Radiological Protec-
tion Board (NRPB), the government’s official advisory group,
which argued that the Swedish study “lacks statistical precision
to draw conclusions on specific aspects of phone use and tumor
location”—largely because it was based on a small number of
cases. On the show itself, NRPB Director Dr. John Stather,
when pressed by Panorama’s Paul Kenyon, endorsed the idea
that manufacturers should tell consumers about potential radia-
tion exposures. Muscat himself did not appear on the show, but
Dr. George Carlo of WTR, which funded the study, detailed
Muscat’s results. Kenyon also cited the research by Drs. Henry
Lai and N.P. Singh showing DNA breaks following RF/MW
exposures. He asked Motorola spokesperson Norman Sandler
about his now-infamous “War-Gaming” memo, written in an-
ticipation of the release of the Lai-Singh DNA results (see MWN,
J/F97). “We have never attempted to put a corporate spin on the
science,” Sandler said. At the end of the program, Carlo said:
“The science that we have today clearly shows that this is not
black and white, that we have moved now into a gray area. That
suggests that there could be a problem that needs to be looked at
very, very carefully.” Kenyon then returned to Peter Harrison
of Nokia, who opined that mobile phones do not present a health
risk: “The scientific consensus is that there is no problem,” Har-
rison said. When Carlo was asked whether he agreed, he replied,
“At this stage, that is not a responsible position to take.”

««  »»
A week later, on June 2, the BBC reported that the Metropoli-
tan Police force in London was advised to limit the length of
mobile phone calls to five minutes due to health concerns. Staff
were told that, “There would be no harm in using an earpiece.”
Previously, on May 30, the Sunday Telegraph printed a copy of
a purchase order from the Ministry of Defense’s research agency
for 20 mobile phone shields from Microshield Industries in En-
field. The protective cases attenuate microwave exposures, ac-
cording to company literature. Microshield said that at least 20
more had been sold to the defense agency.

««  »»
The next major U.K. event will occur on June 15, when Phil
Willis, a Member of Parliament, sponsors a briefing on mobile

phone towers. The meeting, which is being organized by North-
ern Ireland Families Against Telecommunication Transmit-
ter Siting and the Friends of the Earth Scotland, will be held
in the House of Commons. Among the scheduled speakers are:
Drs. Gerard Hyland of the U.K.’s University of Warwick, Mi-
chael Kundi of Austria’s University of Vienna and Dr. Henry
Lai of the University of Washington, Seattle, as well as Libby
Kelley of the EMR Network and representatives from the U.K.’s
NRPB. Willis has been critical of the U.K. goverment’s tower-
siting policies (see MWN, J/F99).

««  »»
Motorola pays about $100,000 a year for antenna space on the
National Cathedral in Washington, according to Wired maga-
zine (February). Motorola’s Sandler confirmed that the cathe-
dral is a cell site, but did not confirm the dollar figure.

««  »»
The CTIA is planning to fund more research on wireless phone
health effects. In an April 26 letter to Dr. Elizabeth Jacobson of
the FDA, CTIA President Thomas Wheeler noted that the ef-
forts of CTIA-funded WTR were “nearing completion,” and af-
firmed “the industry’s commitment to fund appropriate research
following up on the work of WTR.” Emphasizing that U.S. re-
search must be coordinated with international efforts, such as
the WHO EMF project, Wheeler asked for the FDA’s guidance
on how to proceed. A CTIA representative had attended a meet-
ing with the FDA in March, at which WTR briefed federal agen-
cies on its research results (including the Muscat study), and
Wheeler expressed hope that the FDA and the CTIA could “con-
tinue the productive industry/agency relationship we have en-
joyed over the past years.” At press time, a CTIA spokesperson
had no comment on the FDA’s response, or on whether there
would be a role for WTR in any future CTIA-funded research.

««  »»
Representatives from mobile phone companies outnumbered
those from electric utilities by a two-to-one margin at the WHO
International EMF Project Research Coordination Commit-
tee meeting, held in Geneva on December 8. Of the approxi-
mately 65 attendees, some 18 were from telecom companies, in-
cluding British Telecom, Cable & Wireless, Ericsson, France
Telecom, Nokia and Optus. Motorola was best represented, with
four staffers at the one-day meeting. Jo-Anne Basile of the CTIA
and Dr. Gerd Friedrich of FGF were also there. Interestingly,
Americans were selected for all the key positions. At the sug-
gestion of Dr. Michael Repacholi, the head of the WHO EMF
project, Dr. Christopher Portier of the NIEHS was elected chair
of the committee, with Dr. Jon Klauenberg of the U.S. Air Force
as vice-chair. Two different working groups were set up: Dr.
Jack Sahl, a consultant formerly with Southern California Edi-
son, and Dr. Leeka Kheifets of EPRI were selected as chair and
rapporteur, respectively, of the Static and EMF Fields Group,
while Klauenberg and Dr. Russell Owen of the FDA were named
as chair and rapporteur of the RF Fields Group. The next meet-
ing of the committee is scheduled for November 26 (see p.18).
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Canada Panel: Nonthermal Effects Exist and Need Study;
Some Workplace Limits May Not Protect from Heating

An expert panel convened at the request of the Canadian gov-
ernment has concluded that radiofrequncy and microwave (RF/
MW) radiation can have biological effects without causing heat-
ing. It also found that the country’s current exposure standard
may not always protect workers—even against thermal effects.

Last fall, the federal agency Health Canada asked the Royal
Society of Canada (RSC) to examine RF/MW safety issues, with
a focus on cellular phones (see MWN, S/O98). It also requested
that the RSC evaluate Canada’s RF/MW standard, known as
Safety Code 6 (SC6), which Health Canada is now in the pro-
cess of revising (see box at right).

“There are documented biological effects of RF fields even
at low, nonthermal exposure levels, below SC6 limits,” stated
the RSC panel’s report, which was released on May 17. It cited
changes in the permeability of the blood-brain barrier, in cal-
cium regulation and in the activity of the growth enzyme ODC.

Cellular phone users may experience some of these nonther-
mal effects, the RSC panel found. But it concluded that, for two
reasons, SC6 should not be changed to take nonthermal bioeffects
into account.

First, the panel argued, the nonthermal effects demonstrated
to date have not been shown to harm human health. “There is no
evidence at this time of a health risk,” panel member Mary
McBride told Microwave News. Second, the causes of nonthermal
effects are poorly understood. “If you don’t know the mecha-
nisms for nonthermal RF effects, then you can’t set a limit to
avoid them,” said panel member Dr. Frank Prato in an interview.
“You don’t know which parameters to protect from.”

For thermal effects, the RSC panelists agreed that the limits
presently in SC6 give good protection for whole-body expo-
sure. Whole-body maximum SARs are 0.08 W/Kg for the gen-
eral public and 0.4 W/Kg for workers.

For partial-body exposures, the panel found that SC6 may
not always protect workers against heating, and called for strength-
ened limits for such exposures in the workplace.

SC6 currently allows workers’ partial-body exposures to be
as high as 8 W/Kg in the head, neck and trunk, and 20 W/Kg in
the extremities—with no time limit. “For a worker, this expo-
sure could be eight or more hours per day,” said Prato. This “cre-
ates a situation where thermal effects could occur even within
the limits of SC6,” the panel noted, and “may in some cases lead
to adverse health effects.” Prato commented that, “We think this
may be an issue for safety codes in other countries as well.”

The report contrasted the lax time limits for workers with the
strict time limits that apply when hospital patients are exposed
to high RF/MW levels for diagnosis by MRI, or for anticancer
therapy. For example, the report pointed out, in the U.S., patient
head exposure can also reach as high as 8 W/Kg—but only for a
maximum of five minutes.

In this context, the RSC panel expressed particular concern
about exposure of the eye, especially given its limited ability to
dissipate heat. “Because of the unique physiological character-
istics of the eye,” it wrote, “the panel recommends that a lower

exposure limit be established.” But the panel concluded that there
are not enough data to set a precise limit for eye exposures, and
therefore identifies research on ocular effects as a top priority.
As an “interim measure,” the report suggested, the general-pub-
lic limit for head exposure, 1.6 W/Kg, should also be applied to
eye exposure on the job.

It is unclear how widespread the effect of this interim pro-
posal might be—whether, for example, it would apply to work-
ers who use walkie-talkies on the job. “We thought that a real
estate agent using a cell phone probably would not fall within
SC6’s definition of an RF worker,” said panel chair Dr. Daniel

New Canada RF/MW Standard
Will Not Set Strict Eye Limit

Health Canada will not include a strict limit on eye ex-
posures from cellular phones and walkie-talkies in its revi-
sion of Safety Code 6 (SC6). The federal health agency has
abandoned a proposed eye exposure limit of 0.2 W/Kg for
the general public, which it had supported as recently as last
fall (see MWN, S/O98).

The new standard will be released this summer; officials
would not comment further on what it might contain. Last
year, manufacturers expressed concern that most walkie-
talkies would violate the proposed eye exposure rule, though
they said that virtually all cellular phones would comply.

“The latest draft of SC6 says that lower exposures are
desirable, but 0.2 W/Kg is not required,” said Dr. Art Than-
sandote of Health Canada’s Radiation Protection Bureau in
Ottawa. In an interview with Microwave News, Thansandote
cited the RSC’s report, which concluded that more research
is needed before definite conclusions can be drawn about
RF/MW ocular effects.

Thansandote noted that Health Canada is currently car-
rying out such research in collaboration with the Eye Insti-
tute at the University of Ottawa. “It’s a study with a corneal
construct, a model of the human cornea made from a cell
line of the human eye,” he explained. Thansandote said that
work on the exposure system is almost finished, and that
preliminary results should be available in about a year.

The RSC report proposes limiting workplace exposures
of the eye to 1.6 W/Kg as an interim measure, but Thansan-
dote would not comment on whether this will be included in
the new SC6.

When the revised version of SC6 is published this sum-
mer, it will take effect immediately, said Jeff Pender, a spokes-
person for Health Canada. “At some point after that, we’ll
hold consultations with stakeholders like workers, Industry
Canada and so on,” Pender told Microwave News, and those
meetings could lead to “some tinkering” with the new stan-
dard if it is warranted. The revision of SC6 began in 1993.

The new version of SC6 will be available on the Web at
<www.hc-sc.gc.ca/ehp/ehd/catalogue/rpb.htm>.
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Krewski. “It might be that only a small number of people would
be affected. But our charge was not to survey individual occupa-
tional exposures—it was to look at the limits in SC6.”

The report was silent on whether a separate eye exposure
limit for the general public may be desirable. Health Canada had
proposed limiting eye exposures to 0.2 W/Kg for the public, but
has now dropped that idea (see box on p.3).

On DNA damage, the report concluded that “most genotox-
icity studies conducted to date have been negative.” However, it
noted that the issue was “reopened” by the work of Drs. Henry
Lai and N.P. Singh: “In carefully conducted experiments they re-
port a dose-response for DNA breakage” at nonthermal levels
of exposure (see MWN, N/D94). The issue is unresolved, the
panel stated, since other labs have failed to reproduce these re-
sults, and it called for more research.

Similarly, the RSC panel cited Dr. Michael Repacholi’s find-
ing of a doubling of lymphoma among RF-exposed mice (see
MWN, M/J97) as “very interesting,” but not as a basis for any
firm conclusions until it is replicated elsewhere.

Cellular phone base stations have been a focus of public con-
cern (see p.15). But the RSC panel wrote that since mobile phone
towers expose the public only to very low field strengths, “nei-
ther biological nor adverse health effects are likely to occur.”

The report concluded with a wide-ranging proposal for re-
search on RF/MW safety, calling for “targeted research funds
[to] be made available for an extended period of five to ten years.”
But it is unclear whether such support will be forthcoming.

Jeff Pender, a spokesperson for Health Canada in Ottawa,
said that the agency does not yet have a formal response to the
RSC report, nor to its proposed research agenda.

A statement from the Canadian Wireless Telecommunica-
tions Association (CWTA), a service providers’ group based in
Ottawa, expressed general support for the RSC panel’s call for
more research. But CWTA President Roger Porier said in an
interview that the group has no plans to help fund any research
effort. “We would certainly look at any proposal,” said Porier.
“But we have always been reluctant to directly fund research,
because doing so is often perceived as trying to influence it.”

Porier pointed out that the wireless industry already pays the
Canadian government $140 million Canadian dollars (about
US$95 million) a year in fees for use of the broadcast spectrum.
“If the government considers research in this area to be a prior-
ity,” he commented, “even 10% of that money would make a
fairly substantial contribution.”

The members of the RSC Expert Panel on Radiofrequency Fields
were: Dr. Craig Byus, University of California, Riverside, U.S.; Dr. Barry
Glickman, University of Victoria, British Columbia; Dr. Daniel Krewski
(chair), University of Ottawa, Ontario; Dr. Gregory Lotz, National In-
stitute for Occupational Safety and Health, Cincinnati, U.S.; Dr.
Rosemonde Mandeville, Biophage Inc., Montreal, Quebec; Mary
McBride, University of British Columbia, Vancouver; Dr. Frank Prato,
University of Western Ontario, London, Ontario; Dr. Donald Weaver,
Queen’s University, Kingston, Ontario.

The RSC report, A Review of the Potential Health Risks of RF Fields
from Wireless Telecommunication Devices, is on the Web at <www.rsc.
ca>. Copies may be bought for C$15.00 from: RSC, 225 Metcalfe St.,
Ottawa, ON K2P 1P9, Canada, (613) 991-6999, Fax: (613) 991-6996.

New Zealand Drops “Flat”
RF/MW Limit; Australia in Limbo

Standard-setting bodies in Australia and in New Zealand have
abandoned their frequency-independent 200 µW/cm2 limit for
public exposures to RF/MW radiation, which was in effect in
both countries since 1990. Standards New Zealand has moved
to replace the “flat” standard with a new standard based on
ICNIRP’s less stringent exposure guidelines, while Standards
Australia has allowed the flat standard to lapse without reaching
consensus on a replacement.

TE/7, a committee jointly formed by Standards Australia and
Standards New Zealand, was responsible for developing new
rules. When a push to adopt ICNIRP-based limits failed last
year, TE/7 did reaffirm the flat standard, but only as an interim
measure, through March 5, 1999 (see MWN, M/J98).

On March 4, members of TE/7 voted 20-9 in favor of the
ICNIRP-based limits—short of the 80% support needed for
adoption. But on April 22, New Zealand’s TE/7 members sepa-
rately voted 7-1 to adopt the ICNIRP limits following some re-
visions, and Standards New Zealand issued them as NZS
2772.1:1999. A similar proposal failed to pass in Australia.

This spring, the Australian Communications Authority (ACA)
told Standards Australia that it would continue to use the old,
flat standard as the basis for its regulations, despite the fact that
TE/7 had allowed it to lapse. In February, the ACA had issued
new regulations that made the flat standard legally binding in
Australia.

Proponents of the ICNIRP-based standard include various
government agencies and radiation labs of both countries, as
well as their telecommunications industries. Those opposing the
standard include national labor organizations, consumers’ groups,
Australia’s Commonwealth Scientific Industrial Research Or-
ganization (CSIRO) and Australia’s National Occupational
Health and Safety Commission.

In 1998, opponents of an ICNIRP-based standard included
Australia’s two leading wireless carriers, Telstra and Optus, which
were concerned about negative public reaction to higher limits.
They have both since changed their position. “Telstra believes
that the ICNIRP guidelines should form the scientific basis for a
revised Australian RF standard,” Telstra’s Jack Rowley told Mi-
crowave News this May.

Speaking for the Australian Mobile Telecommunications
Association (AMTA), Dr. Ken Joyner of Motorola said that, “The
AMTA strongly supports international harmonization of techni-
cal standards in order to reduce costs and break down nontariff
barriers to trade.”

The  TE/7 process has been marked by controversy. Accord-
ing to Stewart Fist, an Australian journalist who has followed
the deliberations, there has been a “long and bitter fight.”

In TE/7’s March ballot, those opposing the proposed stan-
dard were required to submit detailed explanations of their votes,
while those favoring the proposal were not. Fist called the one-
sided requirement “an interesting new trend in making demo-
cratic decisions.”

After the ICNIRP-based standard failed to win adoption in
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March, Standards Australia and Standards New Zealand moved
to split TE/7 into two national groups to enable New Zealand to
adopt the ICNIRP limits, where they faced less opposition. Dr.
Ivan Beale of the University of Auckland in New Zealand, who
represented the public on TE/7, objected to this strategy as a
possible breach of the standards groups’ bylaws.

“I am fed up with this result after ten years of attending the
meetings,” Beale told Microwave News. Beale said that he has
resigned from TE/7 and has asked Dr. Neil Cherry of Lincoln
University in Canterbury, New Zealand, a longtime advocate of
strict exposure limits, to take his place (see MWN, M/A97).

The opposition Democratic Party in Australia’s Senate is pre-
paring to call for an investigation of the standard-setting pro-
cess, an aide to Senator Lyn Allison told Microwave News.

The flat standard’s exposure limits for frequencies from 10
MHz to 300 GHz were 200 µW/cm2 for the public and 1 mW/
cm2 for workers. The ICNIRP exposure limit for the public is
200 µW/cm2 from 10 MHz to 400 MHz, and increases with fre-
quency above 400 MHz to a maximum of 1 mW/cm2 at 2 GHz.
ICNIRP’s occupational limits are higher than those for the pub-
lic by a factor of five, and are similarly frequency-dependent.

TE/7 members in both countries who oppose the ICNIRP-
based standard consider the ICNIRP exposure limits to be inad-
equate because they do not protect against possible nonthermal
health effects. “While the potential risk to human health remains
unknown, it is advisable to set exposure limits as far below lev-
els known to cause adverse biological effects as is technically,
economically and socially feasible,” CSIRO’s Dr. John Hunter
told Standards Australia. “Increases in those compliance levels
are unwarranted and imprudent.”

These opponents are also dissatisfied with the standard’s lan-
guage endorsing precautionary measures. “What we now have
in the current draft standard is a ‘homeopathic’ dose of prudent
avoidance, which has been diluted to the extent that virtually
nothing is left of the original intent,” Australia’s Don Maisch, a
consultant based in Hobart, told Standards Australia.

Daniel Dwyer of Australia’s Communications, Electrical
Plumbing Union told Microwave News that he would have con-
sidered the ICNIRP limits if the precautionary language had been
stronger. But, he said, the proposed standard “was basically an
ultimatum to accept ICNIRP with a ‘feel-good’ precautionary
approach.”

The precautionary language is found in the standard’s fore-
word, which states that, in view of ongoing RF research, “Gen-
erally, it is...sensible in achieving service or process requirements
to minimize unnecessary or incidental RF exposure.”

The flat standard was initially adopted in Australia in 1985
(see MWN, M/A86) and renewed in 1990, when it was also
adopted in New Zealand (see MWN, J/F90). It originally included
an endorsement of the “ALARA” principle—that exposures be
kept “as low as reasonably achievable”—but TE/7 deleted that
wording in 1998, substituting milder language calling for pru-
dent avoidance.

The vote that allowed Standards New Zealand to adopt the
ICNIRP limits was cast by Roger Matthews of the City of Auck-
land, who represents local government. Matthews voted against
the proposal in March of this year, but in April he changed sides

following revisions that he believes tighten the standard’s com-
pliance rules and allow local officials to adopt precautionary
measures. Although he admits that he is “not happy with the
ICNIRP high frequency numbers,” Matthews told Microwave
News that he stands by his decision: “We now have a standard
that we can actually enforce in court if need be.”

IEEE Adopts Some Changes in
Standard for RF/MW Exposure

On April 16, the Institute of Electrical and Electronics Engi-
neers (IEEE) published a revised version of its exposure stan-
dard for fields of 3 kHz to 300 GHz—a key standard for RF/
MW radiation.

IEEE C95.1-1999 reflects changes proposed by the IEEE’s
Standards Coordinating Committee 28 (SCC-28) on Non-Ion-
izing Radiation Hazards last September, and approved by the
IEEE Standards Board at the end of 1998.

“The full revision of the 1991 standard will take a few more
years, but there were some changes that the committee felt should
be included now,” Ron Petersen, the secretary of SCC-28, told
Microwave News. The changes affect limits on induced and grasp-
ing-contact currents, definitions of radiated power and spatial
averaging and some measurement distances. The last major
changes were adopted by the IEEE in 1991 (see MWN, N/D91),
and the standard was reaffirmed in 1997 (see MWN, J/A97).

“The induced current limits were relaxed,” said Petersen, who
is with Lucent Technologies in Murray Hill, NJ. “But now they
also have a ceiling, so they can’t increase without bound any-
more.”

Induced currents no longer have to be measured if electric
field strength is below certain values. In addition, for the 100
kHz to 100 MHz frequency band, the induced current limit was
changed from a simple average over one second to the root-
mean-square over any six-minute interval. “For frequencies above
100 kHz, where specific absorption rates are important, it needed
to be changed,” Petersen said. For these higher frequencies, the
six-minute average is supplemented by a 500 mA ceiling on peak
exposures. Similar changes were made to the limits on grasp-
ing-contact currents.

For hand-held mobile phones, the term “radiated power” is
now explicitly defined as “the power radiated into free space in
the absence of any nearby objects.” (For cellular phones in the
U.S., for instance, the FCC limits radiated power to a maximum
of 0.6 W.) “When we polled the committee, we found we had
ten different definitions among ourselves,” Petersen explained.
“Everything from antenna input power, to the power radiated by
the antenna with the head present, without the head present and
so on. I was really surprised—I always thought I knew what
‘radiated power’ was.”

The standard formerly stated that measurements to check
compliance must be made at a distance of at least 20 cm from an
RF source. “The new standard says that for directly radiating
devices you can take measurements no closer than 5 cm, and for
objects that cause reflecting and scattering, no closer than 20 cm,”
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Two Studies Link Mobile Phone Use and Brain Cancer  (continued from p.1)

caution.” Hardell told Microwave News.
“I did a similar analysis, looking at where the tumor oc-

curred,” Joshua Muscat of the American Health Foundation in
New York City said in an interview. “There was a correlation
between the hand that holds the phone and tumor laterality—the
side of the brain where the tumor occurs.” But Muscat stressed
that there were “inconsistencies” in the data from his study, and
that his analysis was not yet complete.

Until more is known, Sweden’s Hardell is recommending
that mobile phone users practice “prudent avoidance” by taking
steps to reduce their exposure (see p.7). “Use a hands-free ear-
phone,” he said. “I always do.”

In normal use, the typical mobile phone antenna is positioned
just behind the ear; the areas of the brain closest to that spot are
the temporal and occipital lobes. Hardell found that cellular phone
users were two-and-a-half times more likely to develop tumors
in these lobes on the side of the head where the phone was nor-
mally held. This was true for both right- and left-side phone us-
ers. Hardell found no increased risk for the frontal or parietal
lobes, which are farther from the phone’s antenna.

Since cellular phone radiation does not penetrate very far
into the head, Hardell explained, tumor location may well be a
more sensitive indicator of a small increase in risk than the inci-
dence of cancer in the brain as a whole. “Based on our experi-
ence, it is necessary to have anatomical tumor localization” to
study this issue effectively, he said.

Muscat gave qualified support to this idea: “It could be that

you have a very localized exposure, and anything beyond a small
area is irrelevant.”

On the other hand, Muscat said, it is far from clear that mo-
bile phone radiation is the cause of any of the associations ob-
served in his study. Though his analysis is still unfinished, Mus-
cat said, he found that tumor location also appears to be linked
with the side of the head to which a traditional wired phone is
held. “The correlation is uneven,” said Muscat, but it raises the
possibility that the link may be to handedness rather than to the
use of mobile phones per se.

In the Hardell study, the overall odds of brain cancer were
about the same whether or not people had used a cellular phone.
How can this finding be reconciled with an increased risk of a
tumor near to where the phone is held? Hardell said that the
results on tumor location might be due to chance. Alternatively,
he said, there may be an increase in overall brain cancer risk, but
one that is too small to be detected easily in a study with such a
large margin of error. (None of the Swedish risks were statisti-
cally significant.)

The Swedish findings on tumor location were due almost
entirely to data from people who had used analog NMT (Nordic
Mobile Telephone) phones. “There are two ways you can dis-
cuss this,” said Hardell. “It might be because the analog phones
produce higher exposure”—three times higher than do digital
GSM phones, according to Hardell. “Or it might be because we
don’t have enough people or long enough exposures for the digital
phones.” Hardell’s paper states that “few subjects had used the
[digital] GSM system, and [for them] the tumor induction pe-
riod is still short since the digital system was introduced in the

The Hardell Study
The study by Dr. Lennart Hardell found that:

• The overall chance of developing brain cancer among mo-
bile phone users, as compared to nonusers, was essentially
the same (odds ratio = 0.98, with a confidence interval (CI)
of 0.66-1.41).
• Cellular phone users who held the phone on the right side
were 2.45 times more likely to develop a tumor in the tem-
poral or occipital lobes on the right side of the brain (CI=0.78-
7.76). For left-side phone users, such tumors were 2.40 times
more likely to occur on the left side (CI=0.52-10.9).
• Mobile phone users showed no increase in the risk of acous-
tic neurinoma, a benign tumor of a nerve that leads from the
brain to the inner ear.

Hardell’s study was based on 209 cases, diagnosed in
the areas around Uppsala (1994-96) and Stockholm (1995-
96), and 425 controls.

The Muscat Study
The study by Joshua Muscat found that mobile phone

users had:
• No overall increase in brain cancer.
• A higher risk of developing a tumor on the side of the cere-
bellum on which they held the phone. But such a risk was
also found for users of traditional wired phones.
• A statistically significant two- to threefold increase in the
risk of neuroepithelial tumors. There was no dose-response
relationship, however: In fact, the highest risk was among
people who spent less time on the phone.

Muscat’s research was based on 466 brain cancer cases
and 420 controls. Work on the study, which was funded by
WTR, began in 1996.

HIGHLIGHTS
said Petersen.

Dr. John Osepchuk, chair of SCC-28, said in an interview
that the American National Standards Institute is likely to adopt
the new IEEE standard sometime later this year.

“There are still some mistakes in it,” Petersen remarked. “For
instance, in the induced current limits for the general public, the
averaging time should have been changed to 30 minutes, but it
stayed 6 minutes and nobody caught it.”

The changes were drawn up by SCC-28’s Subcommittee IV,
whose cochairs are Drs. C.K. Chou of Motorola in Plantation,
FL, and John D’Andrea of the Naval Medical Research Institute
at Brooks Air Force Base in San Antonio. Petersen is the secre-
tary of both the subcommittee and the full SCC-28. Osepchuk,
formerly of Raytheon, is now a consultant based in Concord,
MA; SCC-28’s vice-chair is Dr. Eleanor Adair of Brooks Air
Force Base.
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Advice from Dr. Hardell
“Until this problem is solved, I think it’s necessary to be

somewhat cautious and reduce exposure,” said Dr. Lennart
Hardell, following the release of his findings on cellular
phones and brain cancer.

In an interview with Microwave News, Hardell offered
three pieces of advice for users of mobile phones:
• “Use a hands-free device.” Using an earphone increases
the distance between the phone’s antenna and the user; Har-
dell said that doing so will reduce exposure by about 95%.
• Buy a low-radiation phone. “Ask about the specific absorp-
tion rate (SAR) when purchasing a mobile phone,” said Har-
dell, “and buy one with as low an SAR value as possible.”
• “Restrict use by children and young adults.” Young peo-
ple have been shown to be more sensitive to ionizing radia-
tion and chemical carcinogens. We do not know whether cel-
lular phones have any effect on growing bodies, noted Har-
dell, but he thinks it is best to err on the side of caution.

“I think these three points fit well under the idea of pru-
dent avoidance,” Hardell explained. “We have the techno-
logical ability to reduce exposure—so why not use it?”

Dr. Kjell Hansson Mild, a coauthor of Hardell’s brain
cancer study, gave qualified support to use of a hands-free
device: “If I were to use a mobile phone regularly for an
hour or more a day, I would definitely get an earpiece,” he
told Microwave News. “But I do not think that temporary
use is of too much interest.”

early 1990s.”
Hardell’s recently completed study included 209 people with

brain cancer. His team is now working on a larger study, which
will include 1,500 cases and an equal number of controls (see
MWN, N/D97). “In our first study, the cases came from 1994
through 1996,” he said. “The new one will have data from 1997
through 1999, and from two additional geographic areas in Swe-
den—which adds up to most of the country.” Dr. Kjell Hansson
Mild of the National Institute for Working Life in Umeå, a coau-
thor of the smaller Hardell study, said that they hope to present
results from the new research at the annual meeting of the Bio-
electromagnetics Society (BEMS) in 2000.

Muscat commented that, “Fifteen hundred cases will be a
very large study,” and will represent a major step forward in sta-
tistical power. “Even if you start dividing up the numbers by
different lobes and so on,” he explained, “that’s big enough that
if there’s a real effect, you might expect to find it.”

Also under way is a multicountry study by the International
Agency for Research on Cancer, based in Lyon, France, for which
Hardell is the main collaborator in Sweden (see MWN, J/F98
and S/O98). Results are expected in 2003 or 2004. A brain can-
cer study by the U.S. National Cancer Institute in Rockville, MD,
which is examining a number of possible risk factors, will not be
completed until next year, the institute’s Dr. Peter Inskip told
Microwave News (see MWN, J/F93 and N/D97). Another U.S.
study, by Epidemiology Resources Inc. (ERI) in Newton Lower
Falls, MA, has been on hold for a combination of financial and
legal reasons (see MWN, M/J96 and N/D97).

A May 24 press release from Wireless Technology Research
(WTR), an industry-funded group that is sponsoring both the
Muscat and the ERI studies (see MWN, J/A96 and M/A99), stated
that Muscat had found “a statistically significant risk of a rare
tumor called a neurocytoma” among cellular phone users as a
whole.

In fact, Muscat told Microwave News, the significant increase
was not in neurocytomas but rather in neuroepithelial tumors—
a broader class of which neurocytomas are one type. He said
that cellular phone users had a two- to threefold greater risk of
neuroepithelial tumors than did nonusers.

Muscat said he was “not inclined to emphasize” the increase
in neuroepithelial tumors, for several reasons. “When you start
chopping up the data and doing multiple comparisons,” he ex-
plained, “you increase the odds of a chance finding.” Also, he
noted, neuroepithelial tumors are a rare form of brain cancer,
and his study included an unusually large number: “The number
is considerably out of the ordinary, which indicates that there’s
some ambiguity in the classification of these tumors.”

As for the media focus on the fact of a statistically signifi-
cant increase, Muscat commented that, “This is an isolated find-
ing that’s being taken out of context.”

“I told WTR that these data were to be kept strictly confi-
dential,” Muscat said.

The May 22 Washington Post indicated that Muscat had found
an association between cell phone use and tumor location for
right-handed—but not left-handed—cellular phone users. Mus-
cat told Microwave News that while this was an accurate descrip-
tion of his data, it is “not appropriate” to separate the two sides
this way, in terms of statistical analysis.

Muscat hopes to submit his study for publication by the end
of the summer. He is scheduled to present preliminary results in
mid-June at a WTR symposium prior to this year’s BEMS meet-
ing in Long Beach, CA.

“Hopefully, when this study and Hardell’s are both pub-
lished,” he said, “people will be able look at all the data and
make some comparisons.” If the results are inconsistent, he added,
it would be important to look at differences in types of phone or
patterns of use.

Danish Epi Study Under Way
An epidemiological study of cancer among cellular phone

users is now under way in Denmark. It is based on annual
use of mobile phones by 550,000 Danish cellular phone sub-
scribers from 1982 through 1995.

“We are ready to begin risk calculations,” Dr. Christoffer
Johansen of the Danish Cancer Society (DCS) in Copenhagen
told Microwave News. Partial funding for the study has been
obtained from two of the main wireless phone companies in
Denmark, TeleDanmark Mobil and Sonofon, as well as from
the DCS.

While more funding must be secured before the study
can be completed, Johansen is optimistic. He hopes to sub-
mit a paper for publication before the end of the summer.
The study design is described in a paper in Radiation Pro-
tection Dosimetry (83, pp.155-157, 1999).
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EMF NEWS

NAS–NRC Recommendations on
EMF Health Research

These are the recommendations of the NAS–NRC committee
reviewing research conducted under the RAPID program:
1) The committee recommends that no further special research
program focused on possible health effects of power frequency
magnetic fields be funded. Basic research on the effects of power
frequency magnetic fields on cells and animals should continue
but investigators should compete for funding through traditional
research funding mechanisms.
2) If, however, Congress determines that another time-limited,
focused research program on the health effects of power fre-
quency magnetic fields is warranted, the committee recom-
mends that emphasis be placed on replications of studies that
have yielded scientifically promising claims of effects and that
have been reported in peer-reviewed journals. Such a program
would benefit from the use of a contract-funding mechanism
with a requirement for complete reports and/or peer-reviewed
publications at program’s end.
3) The engineering studies were initiated without the guidance
of a clearly established biologic effect. The committee recom-
mends that no further engineering studies be funded unless a
biologic effect that can be used to plan the engineering studies
has been determined.
4) Much of the information from the EMF RAPID biology pro-
gram has not been published in peer-reviewed journals. NIEHS
should collect all future peer-reviewed information resulting
from the EMF RAPID biology projects and publish a summary
report of such information periodically on the NIEHS Web site.
5) The communication effort initiated by EMF RAPID is
reasonable....There are two limitations to the effort. First, it is
largely passive, responding to inquiries and providing infor-
mation, rather than being active. Second, much of the informa-
tion produced is in a scientific format not readily understand-
able by the public. The committee recommends that further
material...be written for the general public in a clear fashion....

NAS–NRC Panel Criticizes RAPID Program;
Sees No Need for New EMF Health Research Effort

There is no need to fund an EMF health effects research pro-
gram, according to a National Academy of Sciences-National
Research Council (NAS–NRC) committee that reviewed stud-
ies conducted under the EMF Research and Public Information
Dissemination (RAPID) program. An NAS–NRC report released
in May discounted reported EMF bioeffects on the grounds that
they have not been replicated.

All replications attempted in the RAPID program had either
negative or equivocal results, the committee concluded. It called
this lack of confirmation “an important contribution,” which has
“reduced the credibility of many of the claims of biologic effects
of power frequency magnetic fields.”

The report also discounted RAPID studies that reported new
EMF bioeffects, arguing that unreplicated findings “have little
value in answering the basic question of whether there are bio-
logic effects of low-level power frequency magnetic fields.” In

RAPID’s in vitro studies, it contended, “the few reported effects
were small and their connection to disease processes are specu-
lative at best and irrelevant at worst.”

(Dr. Robert Liburdy’s work showing that EMFs can block
the anticancer action of melatonin, which has been successfully
repeated three times since 1992 (see MWN, J/A98), is acknowl-
edged in a footnote, with the comment that none of the replica-
tions of Liburdy’s work have yet been published.)

The RAPID research program, established by Congress in
1992, was intended “to determine whether or not exposure to
electric and magnetic fields...affects human health.” Congress
directed the NAS to “evaluate the research activities under the
program,” while the National Institute of Environmental Health
Sciences (NIEHS) was directed to give Congress an overall re-
port on the program. The latter report is expected to be released
in June.

Since the health effects observed in epidemiological studies
“range from none to weak,” the NAS–NRC panel argued, they
cannot be accepted without “evidence that supports the biologic
plausibility of such an association.”

It acknowledged, however, that:
People evaluating epidemiologic findings in this field can arrive at
different conclusions, depending on their starting viewpoints. Those
concerned about protecting public health might lean towards ac-
ceptance of a possible association between magnetic fields and
cancer risk, whereas others might reject such an association based
on the lack of a plausible mechanism and the inability to identify
possible confounders.

The NAS–NRC committee was critical of the NIEHS Work-
ing Group on EMF health effects, which decided last June that
power frequency EMFs should be regarded as a “possible hu-
man carcinogen”—based mainly on the epidemiological evi-
dence. According to the NAS–NRC panel, the Working Group’s
statement “conveys to the public a conclusion that our commit-
tee believes is not supported by the underlying research.”

The committee conceded that the Working Group’s reading
of the evidence was “not greatly dissimilar” from that of the NAS-
NRC’s own committee on EMF health effects in 1997, though
it was “differently worded.” But the report argued that the NAS–
NRC’s 1997 formulation—that there was “no conclusive and
consistent evidence” for EMF health risks—“more accurately
convey[s] the health implications of the underlying research to
the public.” It blamed the discrepancy mainly on the Working
Group’s use of the criteria developed by the International Agency
for Research on Cancer, which the NAS–NRC panel considered
inappropriate for EMFs.

The one member of the NAS–NRC panel who also served
on the Working Group, Dr. Walter Rogers, was the only member
of the Working Group to vote that the evidence actually showed
that EMFs “lack” carcinogenic properties (see MWN, J/A98).

The NAS–NRC committee stated that it was “difficult to
judge the quality, completeness or significance of the biologic
studies funded by the EMF RAPID program” because many of
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EMFs Protect Chick Embryos
Against Cardiac Stress

Weak power frequency EMFs can help chick embryos sur-
vive severe cardiac stress, according to Drs. Theodore Litovitz
and Andrea DiCarlo of the Catholic University of America in
Washington. They attribute the protective effect to the increased
production of heat shock proteins in response to EMF exposure.

“There’s nothing subtle about the experiment,” Litovitz ex-
plained. “At the end, the embryos are either alive or dead.”

The starting point for the studies was Dr. Reba Goodman’s
research showing that low-level EMFs can activate gene ex-
pression of heat shock proteins in human HL60 cells. Despite
their name, heat shock proteins are formed not only in response
to heat, but also as a defense against a variety of other stresses.
They are known to minimize the damage to cardiac tissue caused
by oxygen deprivation and reoxygenation, both of which can be
lethal. Litovitz and DiCarlo believe that magnetic fields can pre-
pare chick embryos for such stress.

Litovitz and DiCarlo exposed chick embryos for 20 minutes
to 60 Hz EMFs ranging from 40 mG to 100 mG. One hour after
the EMF treatment, the exposed eggs and the unexposed con-
trols were placed in sealed containers and deprived of oxygen
until at least 60% of the controls’ hearts had stopped beating. At
this point, the containers were opened, allowing oxygen levels
to return to normal.

Writing in the February 16 issue of Circulation (99, pp.813-
816, 1999), Litovitz and DiCarlo reported that 68.7% of 506
exposed embryos had a heartbeat 30 minutes after reoxygenation,
compared to 39.6% of the controls—a highly significant differ-
ence (p<0.0001).

These new chick embryo results “confirm our cellular stud-
ies and extend them to an animal model,” Goodman, who is at
Columbia University in New York City, said in an interview. “In
each case, there are changes in transcription and translation caused
by relatively weak magnetic fields.”

Interestingly, Litovitz and DiCarlo found that a minor change
in the strain of hens was a key variable. In a paper recently pub-
lished in Bioelectrochemistry and Bioenergetics (48, pp.209-215,
1999), they document different results with embryos from two
flocks of the same breed of hens.

While embryos from the first flock showed a response after
a 20-minute, 80 mG exposure, those from the second flock did
not. Litovitz and DiCarlo failed to see a protective effect in these
embryos until they extended the exposure to at least 60 minutes.

Litovitz and DiCarlo believe that such genetic variations may
explain the inconsistent biological responses seen in EMF ex-
periments. In the “henhouse project,” for example, one of six
participating labs could not reproduce an experiment by Spain’s
Dr. Jocelyn Leal in which very weak pulsed magnetic fields
impaired the development of chick embryos. That lab used eggs
from a different breed of hens (see MWN, Mr83 and M/A88).

“In other areas of biology, genetic factors are well known to
affect experimental results,” DiCarlo told Microwave News. But,
she added, “When researchers can’t replicate an EMF biologi-
cal effect, people tend to assume that the effect doesn’t exist.”

the results had not yet been published. “Some papers reported to
be submitted or in preparation have not appeared,” it noted, “rais-
ing concerns about the reproducibility or quality of their data.”
Project summaries provided to the committee were said to be
“of uneven quality,” with most not giving complete results.

Some observers were surprised that the NAS–NRC issued
its report when the NIEHS had yet to submit its own report to
Congress. “I am absolutely stunned,” Dr. Michael Marron of the
Office of Naval Research in Washington told Microwave News.
“I had been told that the academy could not possibly issue its
report so quickly.” Marron heads the federal interagency group
on EMF health effects research, which is to release its own re-
port on the RAPID program later this year.

“Every report by the academy—including this one—goes
through a formal review process,” said Dr. Rick Jostes of the
NRC, study director for the report. Far from being premature, he
said, the release of the report did not occur until months after a
December 31, 1998, deadline.

The NAS–NRC report had few positive comments about the
RAPID engineering studies. “Many of the engineering studies
were of little use,” the committee stated. It complained that:

The projects were commissioned without any convincing evidence
of specific linkages between low-level magnetic field exposure and
human health effects. As a result...they anticipate all possible field
parameters of potential relevance, without good reason to focus on
any specific one.

Of the 11 engineering studies conducted under RAPID, “only
two are regarded as noteworthy,” according to the panel: the Ener-
tech 1,000-person exposure study and an Illinois Institute of Tech-
nology study of field-reduction technologies. Overall, the panel
felt that the engineering studies were of “questionable” value.

One significant conclusion from the engineering studies, ac-
cording to the panel, was that most people’s EMF exposures at
home or at work are “remarkably similar.” The panel stated that
most people are exposed to 1-2 mG, and “very few” to more
than 4 mG. (See also p.19.)

The members of the NAS–NRC panel were: Drs. John Ahearne
(chair), Duke University, Durham, NC; Edwin Carstensen, emeritus,
University of Rochester, NY; Raymond Erikson, Harvard University,
Cambridge, MA; Maurice Fox, emeritus, MIT, Cambridge, MA; James
Hoburg, Carnegie Mellon University, Pittsburgh; Walter Rogers, Uni-
versity of Texas Health Sciences Center, San Antonio; Jan Stolwijk,
Yale University, New Haven, CT; and Thomas Tenforde, Battelle Pa-
cific Northwest Laboratories, Richland, WA.

The NAS–NRC panel expressed its thanks to several people, “cho-
sen for their diverse perspectives,” who reviewed and commented on a
draft of the report. The reviewers were: Drs. Robert Adair, Yale Uni-
versity; Leeka Kheifets, EPRI, Palo Alto, CA; Ross MacDonald, emeri-
tus, University of North Carolina, Chapel Hill; John Moulder, Medical
College of Wisconsin, Milwaukee; Richard Saunders, NRPB, U.K.;
Herman Schwan, emeritus, University of Pennsylvania, Philadelphia;
and Charles Stevens, Salk Institute, La Jolla, CA.

The panel’s report, Research on Power Frequency Fields Com-
pleted Under the Energy Policy Act of 1992, is available on the Inter-
net, and a hard copy can be purchased, at <books.nap.edu/catalog/
9587.html>. It can also be ordered for $26.75, plus shipping, from:
(800) 624-6242.
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J/A97). A number of prior studies had shown such an associa-
tion, leading a panel at the National Academy of Sciences (NAS)
to conclude that children living near high-current power lines
did appear to have higher-than-expected rates of leukemia. The
NAS panel doubted, however, that EMF exposure was to blame
(see MWN, N/D96).

“This study is good enough to add evidence against there
being a substantial association,” Dr. David Savitz, chair of the
Department of Epidemiology at the University of North Caro-
lina School of Public Health in Chapel Hill, said in an interview.
In the 1980s, Savitz reported increased cancer among children
living near high-current power lines (see MWN, N/D86).

McBride’s study was based on 399 children in five Canadian
provinces, who were diagnosed with leukemia at up to 14 years
of age between 1990 and 1995. In addition, McBride’s team se-
lected 399 matched controls. EMF exposures were estimated
with personal measurements over a 48-hour period and with 24-
hour EMF measurements in each child’s bedroom, both taken
with a Positron meter. In addition, the researchers noted local
power line characteristics and magnetic field measurements at
the perimeter and the front door of both the mother’s residence

in the year prior to the child’s birth and the child’s residence
from birth to the date of diagnosis, all using an EMDEX-C mag-
netic field meter. Power line characteristics were classified ac-
cording to both the wire-coding scheme first devised by Dr. Nan-
cy Wertheimer and Ed Leeper for their landmark 1979 study and
the modified scheme developed by Savitz and Dr. William Kaune.

For measured magnetic fields and for high-current wire codes,
there were no elevated leukemia risks. For all leukemia and for
acute lymphatic leukemia (ALL) alone, the adjusted odds ratios
(OR) for personal magnetic field exposures were 0.95 and 0.93,
respectively.

“There were no clear associations with predicted magnetic
field exposure two years before the diagnosis/reference date or
over the subject’s lifetime or with personal electric field expo-
sure,” McBride wrote in the AJE.

The study was the first to ask children to wear an EMF do-
simeter for two days. “By looking at personal exposures, we ad-
dressed some of the limitations of previous studies,” McBride
said. She also highlighted the short time between the identifica-
tion of cases and the measurements.

Key Error in AJE Paper and Abstract

One of the few elevated risks reported in the McBride paper
turns out to have been an error. In the abstract, published in the
AJE, the McBride team highlighted an OR of 1.72 for ALL among
those children who lived in houses with very high-current wir-
ing configurations two years prior to diagnosis compared to those
who lived next to underground wiring. This OR was actually
0.84 (see table, p.11). The error was due to a mistabulation of
several columns of numbers, according to McBride.

Most of the children were exposed to EMFs of less than 2
mG (0.2 µT) based on a time-weighted average: Of the 293 chil-
dren for whom 48-hour personal exposure data were available,
54 were exposed to 2 mG or more. The adjusted OR for these
exposures was 1.12, with a confidence interval (CI) of 0.69-1.80,
relative to exposures of less than 2 mG. McBride did not calcu-
late risks for those exposed to more than 3 mG.

Only eight children and six controls were exposed to 5 mG
or more. This group had an unadjusted elevated risk of 1.48 with
a CI of 0.49-4.42—but after adjustment for the age at which
each mother gave birth, maternal education, household income
and the child’s ethnicity and number of residences, the OR went
down to 0.89 (CI: 0.24-3.36).

“The study tells you that kids are not highly exposed. This is
reassuring,” Dr. Richard Gallagher, a coauthor and the chief can-
cer epidemiologist at the BC agency, told Microwave News.

Gallagher, who was the initial principal investigator on the
McBride study, noted that little could yet be said about the can-
cer risk for exposures over 5 mG: “No study to date has had the
statistical power to examine the high-exposure group,” he said.
“My feeling is that we have not yet demonstrated that there is a
risk at high exposures, but we cannot rule it out.”

In an interview from her home in Boulder, CO, Dr. Nancy
Wertheimer also stressed the importance of looking at the chil-
dren who are most-highly exposed. “The McBride study has
unusual and potentially serious exposure assessment problems,
particularly for the highest exposure groups,” she said.

Japan Set To Begin
Childhood Cancer Epi Study

The Japanese government has approved funds for a three-
year epidemiological study of power line EMFs and child-
hood cancer. The effort will be the first of its kind in Japan.

The Environment Agency’s National Institute for Envi-
ronmental Studies (NIES) in Ibaraki will lead the study, with
the institute’s Dr. Michinori Kabuto as the principal investi-
gator. Kabuto has been assessing the feasibility of such a
large-scale study for over a year (see MWN, M/J98).

The institute aims to go beyond measuring power fre-
quency exposures. “The study will evaluate the relationship
between children’s cancers...and EMF exposures that pre-
vious studies have neglected to examine, such as high-level
exposures, harmonics and transients,” according to the NIES.

Dr. Anders Ahlbom of the Karolinska Institute in Stock-
holm, Sweden, who is advising the NIES on the study, told
Microwave News that the study’s importance will be enhanced
by its large number of highly exposed subjects.

The study will include as many as 1,000 children with
leukemia and 500 with brain cancer, with each case matched
to three controls, the Mainichi Shinbun, a leading newspa-
per, reported on April 20. The institute has not yet released
details of the project’s expected cost.

Researchers at the NIES and at Tokushima University
will be responsible for the EMF exposure assessment, as well
as for the evaluation of other possible risk factors, including
air pollution, radon and medical radiation exposures.

The study will be part of a national research effort on the
potential health effects of non-ionizing radiation that was
launched last year in response to growing public concerns
(see MWN, M/J98).

The NIES said that it plans to exchange information with
the World Health Organization’s International EMF Project
in Geneva as the study proceeds.

Canadian Childhood Leukemia Study Finds No EMF Link  (continued from p.1)
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Revised Table 6 in McBride AJE Paper

Wire configuration code Cases Controls Odds  95% Adjusted  95%
of residence two years Ratio Confidence Odds Confidence
before diagnosis/reference Interval Ratio* Interval

Underground 59 44 1.00
Very low current 57 69 0.61 (0.35-1.08) 0.59 (0.31-1.09)
Ordinary low current 60 60 0.75 (0.42-1.34) 0.72 (0.38-1.35)
Ordinary high current 74 83 0.66 (0.38-1.17) 0.69 (0.37-1.28)
Very high current 24 22 0.84 (0.40-1.75) 0.70 (0.31-1.56)

*Adjusted for maternal age at birth of subject, maternal education, household income, ethnicity and number of residences of subject since birth.

The one remaining elevated risk found by McBride was that
for children living near high voltage power lines. The adjusted
ORs for those whose homes were within 50 meters of a transmis-
sion line of at least 50 kV were 1.31 and 1.65 for all types of leu-
kemia and for ALL, respectively. For children living within 100
meters, the ORs were 1.81 for all leukemias and 1.99 for ALL.
These results were not statistically significant and had large CIs—
due to the small number of cases. There were seven cases and
four controls within 50 meters and 14 cases and seven controls
within 100 meters of power lines of at least 50 kV.

McBride pointed out that the cancer risk was higher at dis-
tances greater than 50 meters from a power line. But one of her
coauthors, Dr. Gilles Thériault, was not swayed by this apparent
inconsistency. “When you have so few cases, you expect varia-
tion,” he told Microwave News. “You cannot put much weight
on this lack of dose-response.” Thériault is the chair of the De-
partment of Epidemiology, Biostatistics and Occupational Health
at McGill University’s medical school in Montreal.

“A review of the literature shows that those living in houses
that were next to high voltage transmission lines have a fairly
constant risk,” Thériault said. “We keep observing this anomaly.”

One of the most important studies to show a link between
living near transmission lines and cancer among children is the
Swedish, Feychting-Ahlbom study (see MWN, S/O92). But Gal-
lagher commented that he prefers his and the NCI’s strategy of
investigating the myriad possible causes of cancer. “We want to
know what is causing childhood leukemia, while the European
studies are only looking at EMFs.”

In addition to measuring electric and magnetic fields, the
Positron dosimeter also captures high frequency transients (see
MWN, M/A94 and N/D94). The McBride paper did not detail
any results based on transient exposures. “We have taken an ini-
tial look at the transient data and we plan to publish them,” she
said. “But there does not seem to be much exposure.”

Initial funding for the study came from the Canadian govern-
ment, through the federal agency Health Canada. Later, the Ca-
nadian Electricity Association (CEA) paid for half of the study’s
total cost, and half of the CEA share was paid by the U.S.’ EPRI.
“We sent a report to our sponsors a year ago,” McBride said.

Two additional papers have been prepared. The first, which
addresses exposure variability in the personal measurements, will

Multinational Meta-Analysis on
Childhood Leukemia Due Next Year

The McBride childhood leukemia data are included in a
meta-analysis being carried out by Drs. Anders Ahlbom and
Maria Feychting of the Karolinska Institute in Stockholm in
collaboration with an international group of researchers.

The meta-analysis combines epidemiological studies
from nine countries—Canada, Denmark, Finland, Germany,
New Zealand, Norway, Sweden, the U.K. and the U.S.—
Ahlbom told Microwave News. He said that it should be
completed by January 31, 2000.

The National Cancer Institute study headed by Dr. Martha
Linet is the single U.S. study to be part of the multinational
meta-analysis, which is being funded under a contract from
the European Community (see MWN, J/F96).

In a separate meta-analysis of 15 EMF–childhood leu-
kemia studies, published at the end of 1998, Dr. Daniel War-
tenberg of the Environmental and Occupational Health Sci-
ences Institute in Piscataway, NJ, found “relatively strong
and consistent support for a somewhat weak elevated risk”
(see MWN, J/F99).

At the request of Microwave News, Wartenberg added
the McBride data and recomputed the risks. He found only
small changes. The odds ratio for wire code risks went down
approximately 10%, he said, while there was no change in
the risk associated with spot measurements. For calculated
fields, the odds ratio decreased but the association became
statistically significant because of the larger number of cases.

“Unless we get an additional study with either extremely
different results or an extremely large sample size, we are
unlikely to see a substantial change in the average effect,”
Wartenberg said.

appear in the June 1999 issue of the Scandinavian Journal of
Work, Environment & Health. The lead author is Dr. Jan Dead-
man of McGill University. The second, which is in review at the
same journal, looks at the use of statistical modeling to predict
lifetime exposures. The lead author of this paper is Dr. Ben Arm-
strong of the London School of Hygiene and Tropical Medicine
in the U.K.

The revised data presented below were provided to Microwave News by Mary McBride. The errors in Table 6 of the published paper
(AJE, p.839) were first pointed out by Dr. Nancy Wertheimer. McBride will be publishing a correction in the AJE.



12MICROWAVE NEWS  May/June 1999

FROM THE FIELD

May 15, 1999
To the Editor:

Enough is enough!
Your pattern of libelous and uninformed commentary, “reporting”

and editorializing on the activities of Wireless Technology Research
(WTR) over the past six years has reached a new level of absurdity
with your most recent attack (see MWN, M/A99). While I personally
have refrained from dignifying your ad hominem attacks on me with
any response, I am compelled to set the record straight as you have now
attempted to impugn the reputations of my colleagues Drs. Don McRee
and Graham Hook, Joshua Muscat, the American Health Foundation
and Integrated Laboratory Systems (ILS).

First, the letter you published from Drs. Lai and Singh in your lat-
est issue is a mesh of innuendo, half-truths and outright lies about WTR,
Drs. McRee and Hook, and ILS. That you should publish such a long
letter without first allowing those who are mentioned in it a chance to
respond takes the letter out of the realm of “letter to the editor” and into
the realm of reporting. Further, the reporting over the years in your
own newsletter substantiates that you knew or should have known of
the inaccuracies before you published it. What is your motive?

Second, your position that I would “dangle” positive results in front
of your reporter to induce “a major story” to help secure follow-up
funding for WTR is preposterous on its face and self-aggrandizing on
your part. In your May/June 1997 issue, you reported that the WTR
program would end in the middle of 1999 and that I had been asked by
the industry and agreed to stay on until that time. You knew in 1997
that my tenure at WTR would be up this year and that the future of
WTR was in the hands of the industry, not mine. Nothing has changed,
so why report otherwise?

Third, your implication that the evidence of “genetic damage has
been around for a long time, and WTR never seemed too worried be-
fore” betrays the fact that no one anywhere in the world has been able
to substantiate the peculiar findings of Lai and Singh regarding genetic
damage from RF, although many scientists have tried, including Lai
and Singh themselves. That your bias in reporting shows through is no
surprise, but your pattern of frivolously playing with the emotions and
concerns of millions of consumers who use cellular phones borders [on
the] criminal.

Fourth, your attempt to create a controversy regarding the interpre-
tation of the Muscat study to support your thesis that WTR is “crying
wolf” is ridiculous. When the peer-review process is completed and
the study is made public, those data will speak for themselves. Joshua
Muscat and I are not in disagreement about the findings, as will be
abundantly clear.

Fifth, your assertion that the credibility of WTR rests with funding
disclosures to you is outright arrogance. Since its inception, WTR has
been subjected to the most rigorous of annual audit procedures, man-
dated by the industry, implemented by top accounting firms and re-
ported to the industry by an independent audit committee. Furthermore,
in your newsletter you have published WTR research expenditure in-
formation every year since 1995, and in significant detail. You have
repeatedly refused to come to WTR and review our material and learn
about our program. Your “reporting” with respect to WTR is therefore
uninformed and just plain wrong.

Overall, your treatment of the very important public issue of the
potential health impact of wireless technology amounts to theater mas-
querading as journalism. You have attempted to propagate this contro-
versy in the same manner you have propagated the controversy regard-

ing power lines—all presumably to sell newsletters and to promote
yourself as a television news personality.

You have continuously overlooked the important contributions of
both WTR and the wireless industry. You have derogated the wireless
industry, who, in an unprecedented manner for business, has voluntar-
ily and publicly assumed the responsibility for health impacts from
their products and services. The mechanism they chose, including sur-
veillance and research through WTR, was developed in concert with
the Food and Drug Administration, the government’s Interagency Work-
ing Group on RF and the reasoned recommendations of a congression-
ally mandated report by the General Accounting Office. This is a model
that should be emulated.

The process has worked, the necessary science continues to unfold
and the public continues to be protected. That should be your bottom line.

George Carlo, PhD, MS, JD
Chair, Wireless Technology Research

1711 N Street, NW, Suite 400
Washington, DC 20036

Carlo Defends WTR’s Record
Letters to the Editor

May 27, 1999
To the Editor:

I would like to clarify the statements made in the Lai and Singh let-
ter concerning my involvement with the WTR-sponsored DNA study
(see MWN, M/A99).

1) Before I left the City of Hope, which was after my three-year
WTR contract expired on April 16, 1998, I made all necessary
arrangements to ensure that our obligation in exposing animals was
fulfilled. I made two trips to the City of Hope during May and June
of 1998 to check on the progress of the extended contract. There
was no problem with our part of the contract.
2) A WTR representative was our quality assurance [QA] monitor,
according to good laboratory practices. Following the contract, the
exposure results including the codes were submitted to WTR. John
McDougall, who exposed the rats, was the only one from the City
of Hope who knew the codes. After he signed the data sheets, they
were turned over to the WTR QA monitor. My departure did not
alter the submission process.

C.K. Chou, PhD
Motorola Florida Research Laboratories

8000 W. Sunrise Blvd., Plantation, FL 33322
E-mail: <ECC017@email.mot.com>

Chou Issues Clarification

In a May 14 letter to Dr. Richard McCormick, the presi-
dent of the University of Washington, Seattle, WTR’s  Carlo
called the Lai-Singh letter to Microwave News “libelous.”
Carlo charged that the two university researchers engaged in
“a pattern of slanderous conduct” over the past several years.

In his four-page letter, Carlo disputed the factual accu-
racy of Lai and Singh’s account of their dealings with WTR,
and requested a meeting with McCormick “to discuss this
very serious problem” in order “to resolve this outside of
the courts.” Carlo has circulated this letter widely to the press.

An assistant to McCormick told Microwave News in early
June that a “formal review” is under way and that no meet-
ing has yet been scheduled.

Carlo Accuses Lai and Singh of Libel
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One of the most controversial aspects of the release of the National
Academy of Sciences-National Research Council’s (NAS–NRC) report,
Possible Health Effects of Exposure to Residential Electric and Mag-
netic Fields, on October 31, 1996, was the academy’s press release. At
the time, a number of the members of the NAS–NRC panel complained
that the press release did not properly reflect the substance of the re-
port (see MWN, N/D96). A few weeks later, seven members of the 16-
member panel made their views known directly to Dr. Bruce Alberts,
the president of the academy (see MWN, J/F97). The full text of their
letter, which was recently obtained by Microwave News, is reprinted
below.

Dear Dr. Alberts:
As members of the NAS–NRC Committee on the Possible Biologi-

cal Effects of Electromagnetic Radiation, we write to express our con-
cern over the press efforts associated with our report and to recommend
a strategy to lessen the chance of a similar occurrence with other reports.

Our report addressed a fairly controversial issue of concern to sci-
entists and the public. In our view, the press releases (both hard copy
and video) tended to emphasize one aspect of the committee’s conclu-
sions rather than providing a more balanced presentation, and the news
reports reflected this. Even the headline on the video release misrepre-
sented the results: “New Report Finds No Evidence of Health Hazard
from Residential Electromagnetic Fields.” Certainly we found evidence;
the debate was on the reliability and consistency of these data. The spe-
cific wording contained in the report, which we all stand by, was ar-
rived at after careful review, consideration and negotiation. We believe
that people not involved in the committee process were not sufficiently
sensitive to the careful crafting of the report and the importance of nu-
ance and specific wordings arrived at by the committee. In-depth re-
porters who compared the report to the press release noted the disparity
and, in some cases, questioned the credibility and objectivity of the
NAS–NRC on this issue. It has put us as committee members in an
awkward position of being asked to explain the contradictions.

Given the concern over the possible misinterpretation of our study,
at least three committee members asked to be involved in the review of
all public release materials well in advance of the release, in addition to
the committee chair and cochair. Two were not involved and one in-
volved only days before the release, and major concerns were not ad-
dressed. The result was that nearly half of the 16-member committee
was dissatisfied with the final release materials, over which we had no
input. Is there some action the NAS–NRC can take to give the public a
more balanced understanding of the report? We look to you for sugges-
tions.

In addition, we have one recommendation. For developing press
release or public informational documents related to the release of fu-
ture reports, we urge you to involve any and all interested committee
members in the review process at the same time as the committee chairs
and cochairs. While this does increase the complexity of the logistics,
it will result in better and more accurate press materials.

As the NAS–NRC continues to take on cutting edge, controversial
issues, abiding by the fragile consensus carefully crafted by committee
members is increasingly important.

Larry Anderson, PhD
Battelle Pacific
Northwest Laboratories
Richland, WA
Lynn Jelinski, PhD
Cornell University
Ithaca, NY
David Savitz, PhD
University of North Carolina,
Chapel Hill

Daniel Wartenberg, PhD
University of Medicine & Dentistry of New Jersey
Piscataway, NJ

Daniel Driscoll, PhD
New York State

Department of Public Service
Albany, NY

Richard Luben, PhD
University of California,

 Riverside
Maria Stuchly, PhD

University of Victoria
British Columbia, Canada

NAS–NRC Panel Members on Press Release on 1996 EMF Report:
“We Had No Input”

“MICROWAVE NEWS” FLASHBACK

• BC Hydro offers to buy the homes of those living along a right-of-
way on which it has built a new 230 kV power line. The Canadian
utility says that it will put any property it buys back on the market.
• Paul Brodeur publishes a three-part series in The New Yorker
addressing health, scientific and political issues related to EMFs
from power lines, radar and VDTs.

Years 5 Ago
• Utility companies win three EMF lawsuits in a row, prompting a
Georgia Power Co. lawyer to comment that, “The plaintiffs’ bar
should look long and hard before bringing another one of these cases.”
• The U.S. military nears completion of a transmitter in Alaska that
will use powerful RF radiation to modify the ionosphere for pos-
sible military applications. The project is known as HAARP, or the
High Frequency Active Auroral Research Program.
• Digital mobile phone radiation affects the duration of, and the
brain waves associated with, REM sleep, German scientists Drs.
Klaus Mann and Joachim Röschke discover.

Years 15 Ago
• The EPA delays the release of its proposed RF/MW radiation ex-
posure guidelines, citing an “internal debate.” The agency’s assis-
tant administrator indicates that the guidance may be abandoned.
• After exposing rats to 2.45 GHz radiation, Drs. Don McRee and
H.G. Davis of the NIEHS find that local SARs in the brain can be
two-to-three times higher than whole-body SARs.
• Dr. Mays Swicord of the FDA and Dr. Christopher Davis and Glen
Edwards of the University of Maryland report that microwave ra-
diation can cause “direct excitation of the DNA molecule” at 8-12
GHz.

Years 10 Ago

• Antoinette Yannon settles with RCA Corp. for $250,000 to con-
clude a 13-year wrongful death suit. She charged that 15 years of
microwave exposure from RCA’s relay equipment at the New York
Telephone Co. gave her husband, Samuel Yannon, the neurologi-
cal disease that killed him.

January 2, 1997
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Hot New Papers

Two Assessments: Little Evidence for RF/MW Radiation-Cancer Link

Christoffer Johansen, Nils Koch-Henriksen, Søren Rasmussen and Jørgen
Olsen, “Multiple Sclerosis Among Utility Workers,” Neurology, 52,
pp.1,279-1,282, April 12, 1999.
“Although MS is a relatively common, chronic neurologic disease in
young and middle-aged adults, its causes remain largely unknown; nev-
ertheless, the evidence from epidemiologic studies seems consistent with
an environmental influence occurring on a background of genetic sus-
ceptibility. Our results do not support the hypothesis that EMFs are
one of the environmental agents that play a significant role in the etiol-
ogy of MS.”
Jan Walleczek, Esther Shiu and George Hahn, “Increase in Radiation-
Induced HPRT Gene Mutation Frequency After Nonthermal Exposure to
Non-Ionizing 60 Hz Electromagnetic Fields,” Radiation Research, 151,
pp.489-497, April 1999.
“Our findings should not be linked to the health concerns raised by
recent epidemiological surveys, since the flux densities we applied were
higher by three orders of magnitude than those (Brms≈0.3-0.4 µT [3-4
mG]) that were found to be associated with small increases in cancer
rates. On the other hand, while the flux densities tested here are well
above residential exposure levels, they are near or within the recom-
mended safety limits for occupational exposures to magnetic fields. In
summary, our results are the first to suggest that moderate levels of at
least one type of non-ionizing field, oscillating 60 Hz magnetic fields
of about 1 mT [10 G], may enhance mutagenesis in a mammalian cell
system. Future studies should investigate whether such magnetic fields
can act as an enhancer of HPRT gene mutations in conjunction with
DNA-damaging agents other than ionizing radiation, such as environ-
mental chemical genotoxins.”

FROM THE FIELD

provement, since highly exposed populations are relatively small
and assessment of exposure remains a serious problem. The
studies of long-term exposure of animals are also relatively
weak.... It is often stated that the risks from exposure to RF
radiation, even if real, are too low to be of significance to public
health. However, if the cancer risks suggested by some of the
studies were real, then RF radiation could conceivably be a sig-
nificant environmental cause of cancer.”
Mark Elwood, “A Critical Review of Epidemiologic Studies of
Radiofrequency Exposure and Human Cancers,” Environmental
Health Perspectives, 107,  Supplement 1, pp.155-168, February 1999.
“The studies individually are weak and, as a consequence, the
results cannot be easily interpreted in terms of cause and effect.
The major impression from these studies is their inconsistency.
There is no type of cancer that has been consistently associated
with RF exposures. The epidemiologic evidence falls short of
the strength and consistency of evidence that is required to come
to a reasonable conclusion that RF emissions are a likely cause
of one or more types of human cancer. The evidence is weak in
regard to its inconsistency, the weak design of the studies, the
lack of detail on actual exposures and the limitations of the stud-
ies in their ability to deal with other likely factors, and in some
studies there may be biases in the data used. Whereas the cur-
rent epidemiological evidence justifies further research to clarify
the situation, there is no consistent evidence of any substantial
effect on human cancer causation.”

J.E. Moulder, L.S. Erdreich, R.S. Malyapa, J. Merritt, W.F. Pickard
and Vijayalaxmi, “Cell Phones and Cancer: What Is the Evidence
for a Connection? (A Review),” Radiation Research, 151, pp.513-
531, May 1999.

“A biophysical evaluation indicates that it is implausible to ex-
pect that cell phone RF radiation would have biological activity
at the subthermal power levels characteristic of the current gen-
eration of cell phones. The published epidemiological studies
of RF radiation do not suggest a causal association, but the studies
are few and all suffer from deficiencies in exposure assessment.
Cellular studies have largely been limited to genotoxicity test-
ing. Although a few of these studies have suggested the possi-
bility of genotoxicity, the weight of evidence is that RF radia-
tion is not genotoxic. Assessment of the epigenetic potential of
RF radiation in cell culture has been minimal, and the results
are equivocal at best. The studies of long-term exposure of ani-
mals present no compelling evidence that long-term exposure
has a negative impact on overall health and show no convincing
evidence that RF radiation is genotoxic in animals. However,
some of the studies of long-term exposure suggest the possibil-
ity that RF radiation may have epigenetic activity, particularly
at high exposure levels. A weight-of-evidence evaluation indi-
cates that the evidence for a causal association between expo-
sure to RF radiation and cancer is weak. However, relevant data
in some areas are sparse. In particular, the epidemiological evi-
dence is limited, and there is little immediate prospect for im-

S. Velizarov, P. Raskmark and S. Kwee, “The Effects of Radiofrequency
Fields on Cell Proliferation Are Nonthermal,” Bioelectrochemistry and Bio-
energetics, 48, pp.177-180, February 1999.
“Since the changes in cell proliferation due to [GSM] MW radiation
[at an SAR of 2.1 mW/Kg] are of the same order of magnitude at both
temperatures [35°C and 39°C], there must be another mechanism that
initiates the cell cycle reactions. The induction of stress to the cells
could be related to an increased release of stress proteins, e.g., heat
shock proteins (hsp), which need not be induced by heat only....Others
applying RF/MW radiation at much higher power levels and prolonged
exposure times did not find a change in hsp level after exposure. How-
ever, in these studies very long exposure times were used, in some
cases up to one week. EMF exposure causes only transient effects and
long exposure times (hours, days) could result in a kind of adaptation,
so that small changes may not be detected.” (See also p.9.)
B. Nelson, D. Snyder and P. Shaw, “Developmental Toxicity Interactions
of Salicylic Acid and Radiofrequency Radiation or 2-Methoxyethanol in
Rats,” Reproductive Toxicology, 13, pp.137-145, March/April 1999.
“Combined exposure to RF radiation (10 MHz) and the industrial sol-
vent 2-methoxyethanol (2ME) produces enhanced teratogenicity in rats.
[See MWN, N/D91.] The purpose of the present research was to deter-
mine if the synergistic effects noted for RF radiation and 2ME are gen-
eralizable to other chemicals. Since salicylic acid (SA) is widely used
as an analgesic and is teratogenic in animals, SA was selected to ad-
dress generalizability. Based on the literature and our pilot studies, 0,
250 or 350 mg/Kg SA were administered by gavage on gestation Day
9 or 13 to rats. Concurrently, rats given SA on Day 9 were exposed to
RF radiation sufficient to maintain colonic temperature at 41°C for 60
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Clippings from All Over
“What we don’t want to do two, three, four years from now is to say,
‘God—this was the tip of the iceberg, and we didn’t see it!’”

—Dr. George Carlo, chair, Wireless Technology Research, Washington,
on the need for continued research into possible health effects of mobile
phone radiation, quoted by John Schwartz  (who notes that Carlo uses

a cell phone with a plug-in earpiece, allowing him to talk without
holding the phone to his head) in “Study: Cell Phone Use May

Have Cancer Link,” Washington Post, p.E2, May 22, 1999

What is remarkable is how little public anxiety has been generated by
almost a year of health scares about [mobile telephones]. Despite being
told that they might give us cancer or cause memory loss, we have just
gone out and bought them in record numbers....

—Matt Ridley, in a column, “Mobile Phones Dangerous. Ah, Well...,”
Daily Telegraph (U.K.), April 12, 1999

“Concerns have been raised that the precautionary principle may be
too simplistic to guide decision makers facing complex choices involv-
ing technologies with uncertain risks, benefits and costs to current and
future generations.”
—Dr. John Graham, Harvard Center for Risk Analysis, Boston, in a May
1999 press release announcing the center’s workshop, The Precautionary

Principle: Refine It or Replace It?, held June 3-4 in Washington (the
featured speaker in a session on EMFs was Dr. Ralph Keeney of Pros

and Cons Consulting in San Francisco and the discussants were
Drs. Leeka Kheifets of EPRI in Palo Alto, CA, and Timothy McDaniels

of the University of British Columbia in Vancouver, Canada)

One of the prominent features of the recent Annual Meeting of the So-
ciety of Toxicology in New Orleans was the debate on a hypothetical
motion to have the results of mechanistic toxicity studies supersede
ambiguous epidemiological data in chemical risk assessments for
humans....The motion implies that one should choose either weak epi-
demiology data or mechanistic information. However, both mechanis-
tic data and epidemiological findings are often suggestive, but not con-
clusive, when taken alone. With this in mind, it seems imprudent to dis-
card one set of inconclusive data for another set of inconclusive data.
Instead, scientists and policy makers should attempt to integrate all of
the available data into health risk assessments.

—Dr. George Lucier, director, Environmental Toxicology Program,
National Institute of Environmental Health Sciences (NIEHS),

Research Triangle Park, NC, in an editorial, “Why Not Use It All?,”
Environmental Health Perspectives (published by the NIEHS),

p.A232, May 1999 (the editorial is also available on the Internet at:
<http://ehpnet1.niehs.nih.gov/docs/1999/107-5/editorial.html>)

“My seven-year-old will start school in the fall, and he’s already wor-
ried that he’ll be the only kid in first grade without a phone.”

—Olli Martikainen, Helsinki University of Technology, Finland, quoted
by T.R. Reid in “Letter from Finland: A Cell Phone in Every Pocket,”

Washington Post, p.C3, May 26, 1999

“I wouldn’t let a child sleep up under an old electric blanket or put a
motorized alarm clock beside their bed. My feeling is there is no risk
here, but there are these little nagging things.”

—Dr. Richard Gallagher, British Columbia Cancer Agency, Vancouver,
Canada, quoted by Margaret Munro in “Home, Dangerous Home,”

National Post (Canada), p.A17, April 27, 1999 (see p.1)

Sir, “Mobile Phones ‘Quicken the Brain’,” (Times headline, April 8,
1999). At last I know how my student son manages to do nothing much
but still gets results.

—Christopher Balkwill, Abingdon, Oxfordshire, U.K., in a letter to the
editor, the Times (U.K.), April 13, 1999 (see MWN, M/A99)

min (or sham). Those given SA on Day 13 were also given 0 or 100
mg/Kg 2ME (gavage). Dams were sacrificed on gestation Day 20, and
the fetuses were examined for external malformations. The data pro-
vide no evidence of synergistic interactions between RF radiation and
salicylic acid (resorptions and malformations).” (See also B. Nelson et
al., “Effect of Environmental Temperature on the Interactive Develop-
mental Toxicity of Radiofrequency Radiation and 2-Methoxyethanol
in Rats,” International Archives of Occupational and Environmental
Health, 71, pp.413-423, 1998.)

G. Boorman, L. Anderson et al., “Effect of 26-Week Magnetic Field Expo-
sures in a DMBA Initiation-Promotion Mammary Gland Model in Sprague-
Dawley Rats,” Carcinogenesis, 20, pp.899-904, May 1999.
“The present study does not support the hypothesis that magnetic field
exposure enhances breast cancer growth in the DMBA rat breast can-
cer model. In fact, there were fewer rats with tumors in the 1 G, 60 Hz
exposure group compared with DMBA controls. When all carcinomas
were considered, the total number of carcinomas induced was lower in
all magnetic field exposure groups and this was significant for the 1 G,
50 Hz and 60 Hz exposure groups....While this data is not sufficient to
establish a definitive protective effect, it does suggest that we are not
missing a subtle promoting effect of magnetic fields....These data are,
in part, inconsistent with studies suggesting that magnetic field expo-
sure may promote chemically induced breast cancer in rats....The posi-
tive effects reported by Löscher and colleagues were often an earlier
onset of tumors or an increase in tumor size. There are also differences
between the studies of Löscher and colleagues and the present study....”
(See also MWN, M/A98 and M/J98.)

Bu-Tian Ji et al., “Occupation and Pancreatic Cancer Risk in Shanghai,
China,” American Journal of Industrial Medicine, 35, pp.76-81, January
1999.
“The most consistent finding in our study was the positive association
between employment as an electrician and pancreatic cancer. Over a
sevenfold overall risk was observed and the [odds ratio] rose to 9.3 for
subjects with more than 35 years of employment among men. In addi-
tion, intensity and probability of EMF exposure, as estimated by a [job
exposure matrix], were associated with risk. However, no such consis-
tent excesses were found among women because of the small number
of female cases who were electrical and electronics workers or ex-
posed to high levels of EMFs. Electrical or electronics worker was the
most frequent job category among those with high intensity of EMF
exposure (24 of 28 exposed men and 14 of 15 exposed women had at
least one job related to electrical or electronics work). A possible ex-
planation for the increased risk among electricians may be related to
EMF exposures, although other exposures related to electrical machin-
ery manufacturing are possible, such as solvents, solder fumes and cut-
ting oils.”

Artnarong Thansandote, Gregory Gajda and David Lecuyer, “Radiofre-
quency Radiation in Five Vancouver Schools: Exposure Standards Not Ex-
ceeded,” Canadian Medical Association Journal, 160, pp.1,311-1,312, May
4, 1999 (the paper is also available on the Internet at:<www.cma.ca/cmaj/
vol-160/issue-9/1311.htm>).
“Although the purpose of the survey was to determine the actual levels
of RF radiation in the analog (first-generation cellular phone) and per-
sonal communications services (PCS, the new generation of digital cel-
lular phone) cellular base-station frequency bands, measurements also
covered AM, FM and TV broadcast frequencies where possible....The
measureed power densities did not exceed the safety code limits. In
light of the current scientific understanding of the risks of RF radiation
exposures, we conclude that the levels measured during our study posed
no health risk to the students, school staff or the general public in or
around the five Vancouver schools involved.”
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MEETINGS
URSI Preview...Four different sessions will address mobile
phone health risks at the International Union of Radio Science’s
(URSI) general assembly in Toronto, Canada, the week of Au-
gust 16. On the 17th, speakers from three continents will be fea-
tured at “Hazard Assessment for Wireless Communication,”
chaired by Italy’s Dr. Paolo Bernardi and France’s Dr. Bernard
Veyret. On the 18th, Drs. Ross Adey of the U.S., E. Bonek of
Austria and Niels Kuster of Switzerland will present a session
titled “Health Effects of Mobile Telephones.” On the 19th, Drs.
Om Gandhi and Yahya Rahmat-Samii, both of the U.S., will
chair “Computation of EMFs in the Human Body.” And on the
20th, the U.S.’s Dr. C.K. Chou  and Japan’s Dr. Masao Taki will
host “Exposure Assessment for Cellular and Personal Telecom-
munications.” The emphasis on wireless communications health
research follows a resolution adopted by URSI’s Commission K
on Electromagnetics in Biology and Medicine at the Kyoto, Ja-
pan, meeting in 1993 to promote a “broad-based research pro-
gram” (see MWN, N/D93). URSI general assemblies are held
every three years. Other noteworthy sessions include two on the
bioeffects of EMFs and one on biomedical applications. In ad-

CLASSIFIEDS
EXPOSURE ASSESSMENT

EMFs in Transportation...A new survey of EMFs encountered
in various transportation systems includes assessments of both
gasoline- and electric-powered cars, trucks and buses, passen-
ger aircraft, ferryboats and self-powered electric commuter trains.
Sponsored by the U.S. Department of Transportation (DOT) and
the RAPID research program, the study was conducted by Elec-
tric Research, a consulting firm based in State College, PA. In-
terestingly, it concludes that electric cars have field levels “simi-
lar to their conventional internal combustion counterparts,” based
on prototype electric vehicles with technology similar to that of
those now coming into mass production. For both gasoline- and
electric-powered cars and light trucks, the fields were predomi-
nantly below 60 Hz, and “magnetized steel belts in radial tires ap-
peared to be the common dominant source.” (See also a letter by
Dr. Samuel Milham on EMF exposure from steel-belted radials,
MWN, M/A98.) Fields above 60 Hz were stronger in some elec-
tric cars than in their gasoline-powered kin, but were still “only
a minor part of the total field environment” within the car and
were largely localized around travelers’ ankles. Passenger jets
were the only form of transportation that showed substantial fields
above 300 Hz, due to the fact that the AC power used onboard
aircraft operates at 400 Hz. By far the highest magnetic fields
(and the only significant electric fields) were found in the self-
powered commuter train, the only type of transit that produced
high readings at 60 Hz. In all systems, fields varied widely with
both time and location within a vehicle. Electric Research previ-
ously assessed EMFs for DOT in subway systems, passenger
trains and an experimental maglev train (see MWN, J/A93). Its
new study, Survey and Assessment of EMF Public Exposure in
the Transportation Environment (Report No.PB99-130908) can
be ordered for $51.00 (or $23.00 for microfiche) from: National
Technical Information Service, Springfield, VA 22161, (703) 605-
6000, Fax: (703) 605-6900, Web: <www.ntis.gov>.

*Outside the U.S., $100.00
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PEOPLE
Dr. James Lin of the University of Illinois, Chicago, has been
elected to the National Council on Radiation Protection and Mea-
surements (NCRP), which is based in Bethesda, MD. Among
those reelected were: Ronald Petersen of Lucent Technologies/
Bell Labs in Murray Hill, NJ, Dr. Paul Slovic of Decision Re-
search in Eugene, OR, and Dr. Marvin Ziskin of the Temple Uni-
versity School of Medicine in Philadelphia....Dr. Ron Cameron
has taken over from Dr. Colin Roy as editor of the Journal of the
Australasian Radiation Protection Society....Tim Ayers has left
the CTIA, where he was vice president for communications, to
become the president of North Light Public Affairs, an offshoot
of North Light Communications in College Park, MD. Among
the parent group’s clients are the American Institute of Physics
and the Chemical Manufacturers Association.

VISIBLE LIGHT
Myopia and Light-at-Night...Children who had slept in a room
with a night-light before the age of two were more likely to
become nearsighted, according to a study by researchers at the
University of Pennsylvania Medical School in Philadelphia.
Those who slept in a fully lighted room were even more likely to
become myopic. “ The absence of a daily period of darkness dur-
ing early childhood” appears to increase the risk of nearsighted-
ness, Dr. Graham Quinn and colleagues reported in the May 13
issue of Nature (399, pp.113-114, 1999). The study, based on
479 children aged 2-16, found no link to the level of nighttime
light after the age of two. Only 10% of children who had slept in
darkness before they were two were later found to be myopic.
For children who had slept with a night-light, the figure jumped
to 34%. Among those who had slept with a room light on before
the age of two, a majority—55%—are nearsighted today. The
data show a strong dose-response relationship. The risk of near-
sightedness increased with increasing light, in a trend that is ex-
tremely significant (P<0.00001). The University of Pennsylva-
nia team cautioned that these findings do not prove a causal con-
nection: For example, it is not known whether parents’ lighting
preferences might have been related to known risk factors for
nearsightedness, such as socioeconomic status or their parents
being nearsighted themselves. But the researchers pointed out
that a link between light-at-night and nearsightedness is bio-
logically plausible. Myopia “commonly arises from excessive
postnatal eye growth,” they explained, and the length of daily
exposure to light has been shown to affect eye growth in chicks.
Myopia in humans usually does not occur before the age of two,
but it has been shown that in various animal species “early neo-
natal visual experience markedly affects refractive development.”
Although the case is not closed, Quinn and colleagues wrote, for
the time being “it seems prudent that infants and young children
sleep at night without artificial lighting in the bedroom.”

dition, on August 20, there will be a session on EMI with medi-
cal devices. The URSI meeting will be held at the University of
Toronto. For more information, contact the URSI management
office at (613) 993-7271, by E-mail at <ursi99@ nrc.ca> or on
the Internet at <www.nrc.ca/confserv/ursi99/welcome.html>.
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◆ The IEEE’s Committee on Man and Radiation (COMAR)
has drafted a “Technical Information Statement” on Possible
Health Hazards from Exposure to Power Frequency Electric and
Magnetic Fields. The text and the list of contributors are avail-
able at <www.eece.ksu.edu/~rdmiller/COMAR60HZ.html>.
◆ For those who will not be attending the annual meeting of the
Bioelectromagnetics Society in Long Beach, CA, June 20-24,
the abstracts are up on the Web at <www.bioelectromagnetics.
org>. Paper No.15-6 is especially noteworthy.
◆ The May 21 Wall Street Journal reports that the FAA is now
advising airlines to allow their passengers to use mobile phones
“anytime the aircraft is stationary and is going to remain station-
ary.” However, FAA rules still leave the decision on whether to
permit cell phone use to the discretion of the captain (see MWN,
S/O96).
◆ In an editorial in its May 26 issue, the Irish Times called for  a
national research effort on mobile phone safety. “It is not appro-
priate that this work fall to scientists and institutions working
abroad,” the paper declared, noting that there are some one mil-
lion wireless phone users in Ireland. While suggesting that the
Irish government “could take a more proactive role” in getting

Keeping Current: Follow-Up on the News
answers to the public, the Times called on telecom companies to
fund the research.
◆ After issuing mobile phones equipped with earpieces to  em-
ployees of his company, the Virgin Group (see MWN, N/D98),
the U.K.’s Richard Branson has decided to sell phones that will
include this exposure-reducing device as a standard feature, the
U.K.’s Times reported on June 7. The phones, which Virgin will
market in a joint venture with the U.K. wireless carrier One 2
One, are expected to go on sale before Christmas.
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More 1999 Conferences
August 13-16: 6th Annual Michaelson Research Conference, Cloud-
croft, NM. Immediately preceding the meeting, August 11-12, the U.S.
Air Force will sponsor a Workshop on Infrared and Millimeter
Waves. For more information, contact: Dr. Eleanor Adair, AFRL/
HEDR, 8308 Hawks Rd., Brooks AFB, TX 78235, (210) 536-4698,
Fax: (210) 536-3977, E-mail: <eleanor.adair@aloer.brooks.af.mil>.

September 16-17: Mobile Telephones and Health: An Update on the
Latest Research, Radisson SAS Scandinavia Hotel, Göteborg, Swe-
den. Contact: Les Wilson, Microshield Industries, 59 Southbury Rd.,
Enfield EN1 1PJ, U.K., (44+181) 363-3333, Fax: (44+181) 372-3232,
E-mail: <microshld@aol.com>, Web: <www.microshield.co.uk>.

October 4-6: Effects of Electromagnetic Fields on the Living Envi-
ronment, Munich, Germany. A seminar hosted by the International
Commission on Non-Ionizing Radiation Protection (ICNIRP), the World
Health Organization (WHO) and the German Federal Office of Radia-
tion Protection. For more information, contact: R. Matthes, Institut für
Strahlenhygiene, Bundesamt für Strahlenschutz, Ingolstädter Land-
strasse 1, D-85764 Oberschleißheim, Germany, (49+89) 31603 288,
Fax: (49+89) 31603 289, E-mail: <rmatthes@bfs.de>, Web: <www.
icnirp.de> or <www.who.int/emf/>.

November 21-24: Biological Effects, Health Consequences and Stan-
dards for Pulsed Radiofrequency Fields, Erice, Sicily, Italy. A semi-
nar sponsored by ICNIRP and the WHO. On November 26, there will
be a WHO EMF Research Coordination Meeting and on November
27 a WHO EMF Standards Harmonization Meeting. For more in-
formation, see October 4-6 above or contact: Dr. Michael Repacholi,
WHO, 1211 Geneva 27, Switzerland, (41+22) 791-3427, Fax: (41+22)
791-4123, E-mail: <repacholim@who.int>.

—Steven Milloy, publisher, Junk Science Home Page,
<www.junkscience.com>, May 25, 1999

As We Go to Press
The National Institute of Environmental Health Sci-

ences (NIEHS) has announced that it will release its long-
awaited report to Congress on the RAPID EMF health
research program on June 15 (see p.8).

The full text of the report will be available on the
NIEHS Web site: <www.niehs.nih.gov/emfrapid/home.
htm>.

Microwave News will present detailed coverage of the
report in its July/August issue.
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What About EMF Health Risks Above 5 mG?
We hate to spoil the party being organized by the National

Academy of Sciences (NAS) and the electric utility industry, but
we are not quite ready to toss EMF cancer risks onto the junk
science heap.

We do agree with Canada’s Dr. Richard Gallagher that his
and Mary McBride’s study is good news (see p.1). Most children
are not exposed to EMFs of over 5 mG, and below 5 mG, the
leukemia risk is small, if there is any risk at all at these low levels.

But we also agree with Gallagher that these childhood EMF
studies really don’t tell us much about what may be going on
above 5 mG. As Dr. Gilles Thériault, who collaborated with Galla-
gher and McBride, told us: “We keep seeing smoke, but have
not yet been able to spot the fire.” He was referring to those ex-
posed for long periods of time to higher field levels.

The new NAS report on the RAPID program states that only
“very few” people are exposed to more than 4 mG (see p.8). In
percentage terms, the number is relatively small, but the abso-
lute number is large: One million Americans are routinely ex-
posed to average fields of more than 10 mG and over 5 million
to fields of more than 5 mG (see MWN, M/J98). This statistic
comes from an Enertech survey, one of only two RAPID engi-
neering reports that the NAS panel singled out as noteworthy.

The focus on childhood leukemia was propelled by mothers

around the country who demanded answers to power line health
questions. Workers, however, who may be exposed to higher lev-
els, have never organized in the same way about their own risks.

This is surprising because meta-analyses by EPRI, the in-
dustry’s own research arm, indicate a significant increase in both
leukemia and brain cancer among workers (see MWN, J/F96
and N/D97). The 1996 NAS study that many interpret as dis-
missing EMF cancer risks conceded that the workplace studies
“have increased rather than diminished the likelihood of an as-
sociation between occupational exposure to [EMFs] and cancer.”

And cancer is not the only potential problem. Despite repeated
requests, the NIEHS RAPID program never sponsored any stud-
ies into Alzheimer’s disease and other neurological effects. Those
concerns have been left hanging.

No one should forget that the ICNIRP magnetic field limits,
touted by industry and the WHO EMF Project as the model stan-
dard to be adopted worldwide, allow children to be exposed con-
tinuously to 1,000 mG and workers to 5,000 mG. We wonder
how many of those who endorse the standard would allow them-
selves to be exposed to such levels day after day.

It is welcome news that the McBride study does not show a
leukemia risk, but that does not mean we should ignore the mil-
lions exposed to higher levels both at home and at work.

Mobile Phone Radiation Levels Should Be Made Public
The latest study by Sweden’s Dr. Lennart Hardell suggests a

possible link between mobile phone use and brain cancer. He
cautions against jumping to conclusions, however, and is the
first to say that more research is needed.

In the meantime, Hardell has some advice for cellular phone
users: Do what you can to reduce your exposure (see p.7). “Ask
about the specific absorption rate (SAR) when purchasing a mo-
bile phone,” says Hardell, “and buy one with as low an SAR
value as possible.”

But that is easier said than done. When consumers ask how
much radiation they will get from a phone, they cannot get an
answer.

Mobile phone manufacturers will not disclose SAR values
for the phones they sell. When BBC’s Panorama pressed a Nokia
representative to reveal the numbers (see p.2), he bobbed and
weaved around the question—and ultimately refused.

So far, only one company has broken ranks. In 1997, the small
German company Hagenuk began an ad campaign featuring the
slogan “Low Radiation Is Better” (see MWN, S/O97). Hagenuk
had reason to brag: In tests by Dr. Niels Kuster of ETH in Zurich,
the Hagenuk phone scored the lowest out of 16 mobile phones
tested—with an SAR one-fifth as large as the highest-exposure
model. It was also one of the least expensive (see MWN, N/D97).

But Hagenuk met with unified hostility and pressure from
other companies. “I feel threatened by representatives of the in-
dustry,” said a Hagenuk official in Sweden. And today, the Hage-
nuk low-radiation phone seems to have sunk from sight.

The industry’s standard position is that consumers have no

reason to know each phone’s SAR, because every phone meets
legally required safety standards. That misses the point: The cur-
rent debate is precisely about whether those standards are ade-
quate. People who are curious about how much radiation their
phones emit ought to be able to find out.

Consumers can now choose their favorite color or style of
mobile phone—but for a choice that might affect their health,
they can’t get the information they need.

Hundreds of millions of wireless phones have been sold, and
the industry has made billions of dollars in profit. Yet the public
is not given the results of tests that the government requires be-
fore any phone is allowed on the market.

Intelligent people disagree about whether there is any reason
to be concerned about mobile phone health effects. That is pre-
cisely why the industry should make SAR numbers public—
and let consumers decide for themselves.
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lMmsachusetts To Propose 
200 uW/cm2 Population Standard 

1 I I I I I I  1 ' 

The state of Massachusetts will soon propose one of the most stringent gen- 
eral oonulation standards for radiofreauenc~ and microwave (RF/MW) 

1 '  

I 

. . ~~ ~~~~ -~~~~~~~~ . - 
radiation in the country. If adopted as drafted, the frequency dependent stan- 
dard will be 200 uW/cm2 in the 30-300 MHz band, rising to a maximum of 

;I mW/cm2 for frequencies above 1500 MHz and to 20 mW/cml for those be- 
low 3 MHz. An occuoational exposure standard identical to thenew American 
Nalional Standards i n s t i t u t e ( ~ ~ ~ 1 )  RF/MW standard willalso beproposed. 
Both standards cover the 300 kHz to 100 GHz spectrum. 

I,u~I I 

Robert Watkins, aradiationscientist with the~assachusetts Department of 

' I  

Public Health, said that the proposal had bcen developed in responseto grow- 
ing public fears over RF/MW radiation sources, especially anlenna farms and 

I ,  
I lI 

the PAVE PAWS radar on Cape Cod. "~unicip&ties were beginning to set 
their own standards," he added, "so we decided to act!' 

While 26 states have enabling legislation to set RF/MW standards, only - - 
Texas hasaregulation applicable to populationenposurcs-a flat or frequency 
independent, 10 mW/cm2 standard. In 1980, Por~lmd,  OR, became the first 
cily loadout an RF/MW cxuosurestaadard: 100uW/cm' belwccn 30and 300 

J 
I  

I I  

MHz and 500 uW/cmf oth;nvise. And in 1978, New York City's Bureau for 
Radiation Control proposed a flat standard of 50 uW/cml, which is still 
pending. 

The Massachusetts proposal is now circulating among microwave experts 
for comment. The state's radiation program office will study their recommen- 
dations and issue a revised draft by April 1. A public hearing is scheduled for 

(conlinuedp.8) 
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RFI at T M  
Portable Radio Confuses Gas Monitor 

sr: I I I ~  

Workers with two-way radios resurrected fears that combustiblegases were 

I I 

accumulating inside rheThrec Mile Island (TMI) nuclear plant in~ibdlerown. 
PA. The No. 2 reactor was on alert for eiaht and a half hours on Februaw 
19-20, until TMI officials unraveled what turned out to be a series of equip: 
ment and operator errors, including radio frequency interference (RFI) with a 
gas measuring meter. In March 1979, the plant was crippled in a major acci- 
dent; a t  that time there was widespread fear-later judged groundless-that a 
bubble of hydrogen gas inside the reactor would explode. 

In the course of current preparations for a decontamination experiment, the 
crew found oxygen levels in the reactor buildimg to be below normal. A couple 
of hourslater they returned with asecondgas meter that indicatedabnorm@y 
hiah levels of combustible gases-hvdroaen and hvdrocarbons. The workmen - . - Ncwsinvii~le~~ersJrom ;isreaders. also took an air sample for analysis. Gas chromatography of t l~at  sample con- 

wrilersro be brieL ondwereserwerheri~hrroedilcon- firmed hydrogen level was loo high. 
IribulionrJor lenglh. Later invcstiaarions showed that tlie oxveen meter had malfunctioned, that I - 
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WHO RF/MW Criteria Document Investigations on the genetic effects and effects on develop- 

ment of microwave and RF radiation should have priority. 
The World Health Organization (WHO) recently published 

a criteria document on-radiofrequency and microwave 
(RFIMW) radiation (100 kHz-300 GHz). It concludes that 
continuous occn~ational exoosures in the ranee from 0.1 to 
I mW/cm2 are safe and [ha; population exposures should be 
keot "as low as rcadilv achievable." at levels senerallv lower 
than those for occupational exposure. The Full texiof the 
WHO recommendations (Section 1.2) is reproduced below. 

The 134-page report, Environmental Health Criteria 16: 
Radiofreauency andMicrowave Radiation. was develooed by . . 
a working group set up by the WHO and the lnrern&ional 
Radiation Protection Association. Dr. Moris Shoreof the US 
Bureau of Radiological Health was the chairman of the com- 
mittee, whose other members were Dr. V. Akimenko, USSR; 
Professor P. Czerski, Poland; Mme. A. Duchene, France; Dr. 
M. Faber, Denmark; Professor M. Grandolfo, Italy; Mr. F. 
Harlen, England; Dr. H. Jammet, France; Dr. J. Kupfgr, Ger- 
man Democratic Republic; Dr. M. Repachoti, Canada; and 
Dr. B. Sewantie, France. 

The text includes reviews and summary tables of bioeffects 
research and of various exposure standards. Among the other 
topics are sources of radiation, conditions of exposure, meas- 
urinz instruments. radiation absomtion in bioloeical svstems - .  
andsafety procedures for occupationally exposed personnel. 
The document contains a biblioeraohv of more than 300 ref- - . .  
erences and a nine-page glossary. 

The report is available in the US from: WHO Publications 
Center USA, 49 Sheridan Avenue, Albany, NY 12210. Else- 
where, contact the nearest WHO regional office or write to 
WHO, Distribution and Sales Service, 1211 Geneva, 27, 
Switzerland. 

Recommendations for Further Studies, 
Exposure Limits, a n d  Protective Measures 

General recommendations 
The basic biophysical mechanisms of interaction of micro- 

waves and RF with living systems still need clarification and - ~ 

further studies. 
Work on both theoretical and experimental dosimetry, the 

calculation and measurement of fieldsand ofenergy deposited 
within simulated or actual biological systems, should be con- - 

tinued and refined. 
Results of animal studies aredifficnlt to extrapolate to man, 

and these studies alone do not constitute a satisfactory basis 
for the establishment of health protection criteria. They 
should, therefore, be supplemented by appropriate epidemio- 
logical studies in man. 

The existing data on power, amplitude, and frequency 
"windows" seem to warrant continued investigations. 

The effects of chronic exposure on sensitivit;to convulsant 
and other drugs are potentially useful and may have a direct 

Attention should be given to investigating the different sen- 
sitivities to microwave/RF exposure of subgroups within the 
general ~ooulation. 
- ~ a t i o n a i  and international agreements on exposure limits, 
ways and means of controllins this tvoe of environmentalool- 
lution, and concerted efforts-to implement such agreements 
are needed. 

Measurement techniques 
There is a continuing need for the development of micro- 

wave/RF measuring instruments that: (a) give direct readings 
of electric or magnetic field strength, or power density; (b) are 
robust; (c) are portable, light-weight, and battery-operated; 
and (d) are sensitive and can be used over a wide frequency 
range. 

The problem of the design of personal dosimeters also re- 
mains to be solved. 

Safety procedures - 

Computation techniques or methods that predict the distri- 
bution of fields close to deliberate high-power emitters (in the 
near field) are needed. 

~ m ~ h & i s  should be placed on the development of technol- 
o m  to ensure containment and limitation of radiation to the 
diliberately exposed object, as well as thereduction of leakage 
emission from devices. 

Personal protection devices should be used only as a last 
resort. 

Adequate medical surveillance of occupationally-exposed 
persons should be provided. 

Once Wposure limits have been set, safety guidelines or 
codes of practice concerning safe use and installation design 
should be developed as soon as possible. 

Bioloeical inveslieations 
Reports of experimental work should contain sufficient in- 

formation describing tile exposureconditions to allow an esti- 
mation not only of the total absorbedenergy but also, as far as 
possible, of the distriburion of theenergy deposited within the .. . 
irradiated biological system. 

Systematic investigation of the effects of microwave/RF 
exposure at all levels of biological organization are to be en- 
couraged. This includes effects at the molecular level on sub- 
cellular components; cells, viruses, and bacteria; organs and 
tissues; and whole animals. Particular attention should be 
paid to: (a) long-term, low-level exposures and possible de- 
layed effects; (b) the possibility of differences in sensitivity of 
various body organs and systems, where specific effects in ;ar- 
ious animal species are being considered; and (c) theinfluence 
of  microwave/^^ exposureon the course of various diseases, 
including any possible increase in sensitivity to micro- 
waves/RF that may result because of the disease state. 

Epidemiological investigations 
bearing on the development of exposure standards. Epidemiological studies should be carried out in a careful 

Long-term, low-level exposures combined with such manner, oavins attention to therelationshio between exoosure 
stresses as high ambient tcrnp~rature and humidity should be to micr&a;es/ RFand otherenvironmenthl f a c t o r s o ~ ~ u r r i n ~  
investigated. in the olaceofwork and tothelledthsratusoftheinvesrieated 

Thereislittlepublishedinformationondose-effect relation- group: Specific biological endpoints should be selectezand 
ships; reports tend to be limited to whether effects are ob- adequate examination methods used for such studies. Con- 
served at one particular level of exposure rather than over a ventional medical examinations will not provide sufficient 
range. More dose-related information, even covering small information. 
subject areas, would be valuable. Studies should be carried out on (a) workers occupationally 
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exposed to microwave/RF sources; (b) patients treated with 
microwave and RF diathermy; and (c) groups within the Letter From China 
general population living near high-power microwave/RF 
sources. Microwave News hasreceivedthe foliowing report from the 

A distinction should be made between occupational and Peoples' Republic of China on two recent microwave bio- 
public health protection standards. effectscoursessponsored by the ChinaMicrowaveInstit~te in 

Beiiina. We thank Shen Zhi-yuan, a visilin~ scientist at the 
Exposure limits and emission standards 

Occupational evposure limits: The occupationally-exposed 
oooulation consists of healthv adults exoosed under con- 
;r;lled conditions, who are aware of the bccupational risk. 
The exuosure of this oooulation sh6uld be monitored. 

It is possible to indicate exposure limits from available in- 
formation on biological effects, health effects, and risk eval- 
uation. For occupational exposure, 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 he permissible 
over part of tbe frequency range and for intermittent or occa- 
sional exposures. Special considerations may he indicated in 
the case of pregnant women. 

Exposure limits for the general population: The general 
population includes persons of different age groups and dif- 
ferent states of health, includingpregnant women. The possi- 
bility that the developing fetus could he particularly suscepti- 
ble to microwave/RF exposure deserves special consideration. 

Exposureof thegeneral populationshould he kept as low as 
readily achievable and exposure limits should generally he 
lower than those for occupational exposure. 

Emission standard: Emission standards for equipment 
should he derived from, and be lower than, exposure limits 
where this can reasonably he achieved. A class of equipment 
may he considered safe and exempt from regulations, if haz- 
ardous levels of radiation exposure cannot originate from 
such a source. 

Implementation of standards: The implementation of 
microwave and RF occupational and public health protection 
standards necessitates: the allocation of responsibility for 
measurements of radiation intensity and interpretation of re- 
sults; and the establishment of detailed radiation protection 
safety codes and guides for safe use, which indicate, where ap- 
propriate, ways and means of reducing exposure. 

Otherprotectivemeosures: Prevention of health hazards re- 
lated to &crowave and RF radiation also necessitates the es- 
tablishment of rules for the prevention of interference with 
medical electronic equipment and devices such as cardiac 
pacemakers, prevention of detonation of electroexplosive de- 
vices, and prevention of fires and explosions due to the igni- 
tion of flammable material (vapnurs) by sparks originating 
from induced fields. 

Studiesrelatedto the establishment of limits: Studies of the 
frequency and modulation dependence of biological and 
health effects are of primeimportance. The results of such in- 
vestigations may make it pos;ible to modify the rationales of 
present day standards and toidentify frequencies at which ex- 
posurelimits should he tower or higher t h k  thosesuggestedin 
section 11. 
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Two short courses on microwave biological effects spon- 
sored by tbe ChinaMicrowave Institute were heldin Shanghai 
(August 1981) and Chen~du (Januarv 19821. The attendees. 
numbering261 in shanghai and 83 in ehengdu, came from ali 
around the country except for Tibet andTaiwan. Among them 
were professors and lecturers from universities and colleges, 
ohysiotheraoists from hosdtals, researchers from tumor re- 
ge&ch insti<utes, engineersand technicians fromlahor anden- 
vironmental protection organizations. 

The main topics of the courses were common microwave 
biological effects, the biological and medical audications of 
micriwaves, and the fundamentals of microwave safety pro- 
tection. The theoretical and clinical orohlems associated with 
local microwave tbermotherapy fo; treating some kinds of 
malignant tumors and common diseases were also included. 

China began developing microwave biological effects re- 
search for establishing a safety exposure standard of micro- 
wave radiation in 1974. Some health studies on the operators 
of microwave equipment in large cities have been completed. 

Since 1978, active research on local microwave thermo- 
therapy together with chemical and radio therapy for curing 
malignant tumors have been carried out at Beijing, Shanghai, 
Nanjing and Henan. The research items include: mechanisms 
of highk?mperature affecting cancer cells, optimum rempera- 
rure, dosage and procedures for treatment, and methods for 
measuringtemperature in microwave fields. Beneficial effects 
on some advanced cancer patients have been observed. In 
China, some researchers are trying to use local microwave 
thermotherapy for hirth control. 

Topics of Shanghai Short Course: 1. Prospects for micro- 
wave power applications. 2. Biological effects of microwaves. 
3. physical mechanisms of interactions between living systems 
and microwaves. 4. Microwave applications in biology and 
medicine. 5. Microwave thermotherapy for curing cancers. 
6. Microwave effects on the human body. 7. A safety exposure 
standard for microwave radiation. 8. safety prot&tion from 
microwave radiation. 

Topics of Chengdu Short Course: 1:Fundamentals of 
microwaves. 2. Biological effects of microwaves. 3. Tech- 
niques of microwave thermotherapy and cancer treatment. 
4. Microwave local heating techniqn2 for male hirth controi. 
5. Clinical microwave chemotherapy. 6. Microwave thermo- 
therapy. 7. Agricultural applications of  microwaves. 8. Tem- 
perature measurement in microwave fields. 9. Measurements 
of electromagnetic near field and leakage energy. 10. Princi- 
ple, operations and maintenance of ~ c r o w a v e  therapeutic 
apparatus. 11. Safety exposure standard and protection of 
microwave radiation. 

Reporters: Chen Han-kui* 
Wu Ding* 
Shen Zhi-yuan*' 

.Microwave Laboratory, Deparuncnl of Physics. E u t  China Nor- 
mal University, Shanghai. Peoples' Republic of Chjna. 

*'Radio Electronics Engineering Department, Zhejiang University, 
Hangzhou, Peoples' Republic of China; Microwave Research In- 
stitute, Polytechnic Institute of New York, NY 11MI. USA. 
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HIGHLIGHTS 
FCC To Consider RFIMW Hazards thedetails that followonlygivearoughindicationof what will 

actually be appropriated and spent. 
The Federal Communications Commission (FCC) plans to 

address radiofrequency and microwave (RF/MW) radiation Bureau of RadiologicalHealth: BRH is still operating on a 
hazards under its environmental protection rules. Applica- continuing resolution, so its pkmning staff was hesitant to dis- . . 
tions for facilities exposing workers or the public to radiation cuss FYBS while FY82 is still unsrcled. FDA's radiological 
levels of more than 10 mW/cmZ or exceeding any relevant producls line item, s.hich includes ionizing and non-ionizing 
emission standard would be added lo the list of "major ac- radiation programs, has been increared by 5946,000, but the 
tions" r~.quiring environmental assessment and possibly en- equivalent ofsix staff positions have bee11 eliminated. One in- 
vironmental impact statements. dfcatio~l of hard times is the announcement that thcBRHBl11- 

The rules proposed on January 28 are the response to the lerin may cease publication next month unless OMB gives its 
FCC's 1979 notice of inquiry on radiation hazards (44Federal approval for the expenditure. 
Regisler37008, June25).Thecommission hasdecided that the 
National Environmental Policy Act (NEPA) "requires us to * Department ofDefense: $72.7 million for PAVE PAWS, of 
evaluate exposure of the public from the facilities we author- which $69.4 million is for procurement at the SE site at 
ize" aeainst ~otentiallv harmful radiation. Since no federal Robins AFB, GA: $31.3 million for the PAVE MOVER pro- - 
pupulation exposure standards exist, the Occupational Safety gram; 579.1 million for over-the-horizon radar; 579.8 
and Health Administration's (OSHA) occupalional guideline million for the military satellite program; 510 million for 
has been chosen as the gauge for public exposure "until such EMP work (53 million for Kirtland AFB and $7 million for 
time as the ap~rouriale federal agency issues standards.'' The RDT&E); 549.8 million for Project ELF(seeopposite page). . . 
only relevani gndapplicable emision level at this time is the 
Bureau of Radiological Health'snew ovenstandard.Thecom- EnvironmentalPro1ecIionAeencv:Theaeencv'sradiation - .. . - .  
mission noted it had "neither rlte expertlse nor the primary (ionizing and non-ionizing) program was cut by S27,000 and 
jurisdiction" to set safety levels. the eauivalent of 14 staffers. EPA's Dave Janes said i t  was 

The FCC has refused lo become involved in thecontroversy too early to judge [he impact on non-ionizing radiation 
over local and state exposure standards. In its notice of pro- work. While research and dcvclo~ment was cut bv over 545 
posed rule making, the commission states i t  sees "no signifi- million to $108.7 million, EPA's budget repon didnorc that 
cant conflict" between these actions and its responsibility the radiation program "will focus on evaluating health ef- 
under the Communications Act to make available rapid and 
efficient communications. 

Under the proposed rules, an applicant for a new RF/MW 
source would be required to point out potential radiation ex- 
posureand emission problems in a "narrative statement" sub- 
mitted to the FCC. This report would trigger an evaluation 
process. After examining the report, the FCC staff could de- 
cide toprepareanenvironmentalassessment for the project. If 
warranted, the commission would then proceed with an EIS. 
The rule would apply to applications for equipment authoriza- 
tion, construction permits and licenses to transmit. 

The commission anticipates the new rules will affect very 
few RF/MW sources. Most applicants would be in compliance 
with theOSHAstandardand "thusshould becategorically ex- 
cluded" from the requirements. Currently operating facilities 
and equipment licensed by the FCC would not be reevaluated. 

Commentingon the action, theFCC'sDr. Robert Cleveland 
and Deputy General Counsel Peggy Reed said they did not ex- 
pect the rules to result in many EIS's. In fact, since NEPA be- 
came law in 1970 the commission has prepafed only one EIS 
and that was for a FM tower in a scenic area. 

Comments on the proposed rule are due by June 18, and 
reply comments by August 18. 

e 8 3  Budget Proposals 

fects information-needed for establishment" of a general 
population guidance. - Federal Con~nlunicorions Commission: The FCC's budgrt 
was cut by S2.9 million from its 577.3 million FY82 continu- 
ing resolution budget. 

Narional Aerona~rricsairdSpace Adminisrrarion: NASA's 
30/20 GHz satcom program has no funds to build a proto- 
type satellite or to s k  a flight program. About $5.1 &lion 
is slated for completing the development process. 

= National Bureau of Standards: NBS's budget of $104 mil- - 
lion is about equal with last year's request if one discounts 
the transfer of the computer institute from NBS to GSA. 

* National Instilule for Occupational Sqfely and Health: 
NIOSH is also on continuing resolutipn. T h e w 8 3  proposal 
is for $50.5 million, down from $56 million requested for 
FY8Z-which is itself much lower than the House or Senate 
proposals. One major point here is whether the NIOSH 
budget bill will bar theuseof funds to move theagency down 
to Atlanta (see updates). 

Nurional Telecorninunicarions und Inforn~arion Adminis- 
rrarion: NTIA's budcet was cut bv 54 million to SI2.4million 

The President's budget has met with considerable resistance forFY83. Most of thecut is in thkpolicy division and admin- 
in Connress, and it will takesome time beforeacom~romiseis istrative suooort. The aeencv's satellite program was . . - .  . - 
reached. Who the winners and losers will be and how the eliminated. 
changes will filter down to affect non-ionizing radiation pro- - . 
grams is anything but clear. In fact, someagencies have yet to Ocnrparional Safery and Healrh Adfi~inisrrarion: OSHA's 
have their budgets for FY82, already in its sixth month, ap- budget was increased by about $14 million over the amount 
proved and arc still operating on a continuing resolution. allocated in its continuing resolution. OSHA is planning to 
Apart fromrequests forspecificapplications, non-ionizingra- make 53,000 inspections in FY83, compared to 52,000 pro- 
diation programs are rarely line items in agency budgets. So jected for FY82. 
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NIOSH Criteria Document Nears Completion 

The National Institute for Occupational Safety and 
Health (NIOSH) criteria document on radiofrequency and 
microwave (RF/MW) radiation will be ready for external re- 
view in the late spring. Speaking from Rockville, MD, Dr. 
Momtaz Wassef, NIOSH's project manager for the docu- 
ment, said that the NIOSH team was in the process of as- 
signing SAR (specific absorption rate) values for the key 
papers in the literature and picking levels for the new pro- 
posed standard. 

Sections of the document have already been reviewed by 
consultants selected by NIOSH. Listed below are the con- 
sultants and the biological effect they reviewed: Dr. Ernest 
Albert. Georee Washineton Universitv. central nervous svs- - - . . 
tem; Dr. Russell Carpenter, Bureau of Radiological Health, 
ocular: Dr. Ronald Jensh. Thomas Jefferson Universitv. re- 
production and teratology; Drs. Don Justesen and ~ i r i i n i a  
Wolf, VA Medical Center, Kansas City, behavioral; Dr. 
Robert Lebovitz, University of Texas, auditory; Dr. Robert 
Lihurdy, USAF School of Aerospace Medicine, im- 
munology and hematology; Dr. Shin-Tsu Lu, University of 
Rochester, cardiovascular; Dr. Sol Michaelson, Univeisity 
of Rochester, general physiology; and Dr. Vernon Riley, 
Hutchison Cancer Research Center, Seattle, neural and 
endocrine. 

Canadian VDT Ruling: No Loss of Pay 
for Alternative Work During Pregnancy 

A labor arbitration hoard in Ontario has ruled that a video 
display terminal (VDT) operator cannot be penalized for 
trans&rring to a ~ & - V D T  jbb during pregnancy. Helen Barss, 
a data proccsor at the Ministry of Education, filed a com- 
plaint &st May after her request for alternative work during 
her last four months of pregnancy resulted in a temporaryjob 
demotion with a cut in pay. On January 21, a three-member 
Ontario Crown Emoloyees' Grievance Settlement Board ruled 
that Barss must bec~"~ensated for the difference in salaries. 

In itsdecision, the board wrotethat Barss's "sole reason for 
making the request was the belief (we think on reasonable 
grounds) that thechangeshould bemade for theprotection of 
her unborn child!' Under the Crown Employees' Collective 
Bargaining Act, a worker is entitled to the same salary while 
reassigned to a lower paying job for up to six months if the 
change is for health reasons. 

The hoard emphasized that it lacked "both the authority 
and the ability" to decide whether VDTs present a health 
hazard, though it judged Barss had legitimate reasons for her 
fear. The decisionstated that people arcentitled to beskeptical 
of scientists' conclusions and ciied changing opinions about 
the safety of urea formaldehyde, DDT, 2,4-D, contraceptives 
and other products. 

Barss asked to leave VDT work in her fifth month of preg- 
nancy on the recommendation of her doctor. The ministry ar- 
gued her job posed no health risks but agreed to transfer her 
for personal i t h e r  than health reasons. Barss worked as arec- 
ords clerk for the remainder ofherpregnancy a t  $267 per week 
rather than the $286 she regularly earned. 

Electric Fields Heal Fractures 

Dr. Andrew Bassett and his colleagues at the Columbia- 
Presbyterian Medical Center in New York City have conclud- 

ed that the treatment of non-healing bone fractures with elec- 
tric fields is safe and effective and that it could now he "the 
primary treatment for ununited fractures or arthrodeses!' 

According to their report published in the February 5 Jour- 
nal of the American Medical Association (JAMA), pulsing 
electromagnetic field (PEMF) therapy has worked for over 77 
percent of the 1078 patients treated in the US and abroad dur- 
ing thelast seven years.Thesuccess rate was unaffected by the 
aee of a oatient's fracture. the number of ooerations prior to 
<EMF tkatment or theprksence of infection. No adverseside 
effects have been reoorted since the techniaue began trials at - 
Columbia in 1974. 

Bassett's system is non-invasive; coils are placed around the 
site of the fracture togeneratePEMFs, whichinturn penetrate 
the body and induce weak electric currents in the hone. Re- 
search at thecenter has shown that these fields modify cell be- 
havior and promote bone growth. 

An editoiial accompan~ng the report in IheJAMA praises 
the useof PEMFsand the related, but invasive, direct-current 
stimulation as "a major advance in traumatic orthopedic sur- 
gery." The author, Dr. Clinton Compere of  Northwestern 
University Medical School in Chicago, IL, states that thecon- 
sensus judgment must bethat electricstimulationmethodsare 
effective. 

In an answer to some critics who have asked for double- 
blindexperiments (seeMWN, May 1981). Bassett and his team 
argue, "When 75 percent or more of [the subset of patients 
disabled for more than two vearsl. and in whom snontaneous . .. 
healing is unlikely, are healed by PEMFs, there i; little room 
for rational doubt that the method is highly effective." 

Navy Issues Project ELF Plan 

The Naval Electronic Systems Command has released a 
work plan for its ELFsubmarine communications system. The 
34-page, illustrated report, Ertremely Low Frequency (ELF) 
Communications Program in Wisconsin and Michigan; 
System and Site Definition, Program Plans, Environmental 
Summary and Supplementary Information, December 1981, 
details the schedule for making the system operational by 
1986. 

The Wisconsin facility at Clam Lake will be upgraded; new 
transmitting equipment will be installed by 1984. The existing 
overhead antenna operating with a current of 300amperes will 
stay in use. The navy will build two additional antennas in 
Michigan, each 28 miles long and mounted on poles, at a site 
still to be determined. When completed, these will carrya cur- 
rent of 150 amperes and operate synchronously with the 
28-mile Wisconsin antenna. The Michigan control center will 
be located at K.I. Sawyer AFB. 

The proposed FY83 budget allocates $49.8 million for Pro- 
ject ELF, of which $32.3 million is for new equipment in 
Wisconsin and Michigan. 

The navy will issue an environmental protection plan and a 
draft ecological monitoring program for the Michigan site 
later this year. The IIT Research Institute (IITRI), which is 
managing this work for the navy, is now in the process of so- 
liciting proposals for relevant environmental studies. A bid- 
der'sconferenceis scheduled for March 18 at IITRI's mainof- 
fice in Chicaso. IL. Although the work nlan indicates that the - .  - 
navy does not intend tocarry out any ecologicalstudies in Wis- 
consin. IITRl's Martv Abromavase told Microwave News 
thatthis decision has deen reviewedand that somestudiesmay 
now be funded if thev are iudsed worthwhile. The navy has 
budgeted $750,000 fo; ~ ~ f e c ~ o g i c a l s t u d i e s i n  ~ ~ 8 2 a n d  has 
proposed to spend 52 million on them in FY83. 
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The navy intends to  protect power and telephone lines 
against interference in both states and will pay for any miti- 
gation costs. 

The report drew criticism from Stop Project E L F  (SPE), a 
group based in Madison, WI. In  written comments submitted 
by SPE, Jennifer Speicher and John Stauber claimed that the 
navy had reneged on i t s  1969commitment t o  remove t h e c l a m  
Lake facility once testing had been completed. SPE urged the 

navy to  prepare a n  environmental impact statement for  the 
Wisconsin site that  included analyses of  possible interference 
with airplane equipment and potential effects on  the weather. 

Copies of  past environmental impact statements for  Project 
Sanguineandseafarer, the  previousnames of  theELFsystem, 
are available from the Environmental Law Institute, 1346 
Connecticut Avenue, NW, Suite 600, Washington, DC 20036, 
a t  a cost of  ten cents per page. 

Biological Effects.. . . Some professors at Virginia Commonwealth 
University's Department of Pharmacology and Microbiology have 
set up a consulting firm called Quintoxand have won acontract from 
.the Office of Naval Research (ONR) to work on drug-microwave syn- 
ergy. Professor Albert Munson will head the study of synergistic ef- 
fects of microwaves and amphetamines on the immune system. 
VCU's Professor Stephen Cleary will serve as a consultant on the 
project. The first year's award is for $75,000; the project wili N n  for 
two or three years.. . .Drs. Przemyslaw Clenki and Ewa Manikow- 
ska have detected chromosomal abnormalities, cell degeneration and 
cell death in soermatoeenic cells of mice emosed to 0.915.2.45 and 
9.4 GHz miciowaves. full description o i  this new research from 
BRH will appear in next month's issue.. . .The workshop on Behav- 
ioralEffecls of MicmwaveRadiolion Absorption, reported as tenta- 
tively scheduled in lastmonth'sissue, will be held March 16-19outside 
Salt Lake City as planned. For more information contact: Professor 
John D'Andrea at theUniversity of Utah. (801) 581-8590.. . .BRH is 
seekine a contractor to studv th; electro&netic absomtion charac- 
teristiciof biologicalandsimulated biologic~materials:~ormorein- 
formation contncl David Ramos at the FDA, (301) 443420..  ..A 
US-Canadian team repom on themeasurement of the permittivity of 
biological tissue with an opensndcd coaxial cable in the Janu;uy 
IEEE 7?ansactionc on Mlcrowove Theory and Tehniques (p. 82). ... Dr. James Bond of Javcor in Alcxandria, VA. is schcdulcd to ~ r c -  

seminar will be the conducted and radiated EM waves from lighting 
systems operating at high frequencies. LBL wili publish the pro- 
cecdines of the meetine. For more information contact: Rudv 
~erdese r ,  Room 90-311i, LBL, University of California, ~erkelei,  
CA 94720. (415) 486-5605.. ..The first issue of a new quarterly, EMC 
techno log^ appeared in January. The magaine is published by Don 
White Consultants of Gainesville, VA. Subscriptions are $20 a year. 
Contact: Circulation Director, EMC Teehnolog~ PO Box D, Gaines- 
ville. VA 22065.. ..Don White Consultants will be running a 4-day 
course on EMI/EMC eroundine and shieldine for the ~ i n n e v i l i  
Power ~dminirtration . .And ;he navy has hired A&T Technical 
Services. Inc.. for support in improvingEhll/EMCcommunications. 
Thecontract is worthabout 51.1 million.. . .The InlernationalSpn'ial 
Committee on Radio Interference (CISPR) ofthe international Elec- 
trotechnical Commission has published the third edition of its puhli- 
cation (no. 10) Oraanization, Rules andProcedures ofthe CISPR. It 
is available from: ~ u r e a u  Centralde la ~ommission~iectrotechnique 
Internationale. 1 rue de Varembe, Geneva, Switzerland. The price is 
41 Swiss francs.. . . CBS and NBC want the FCC to reconsider its re- 
cent decision to allow the Field Operations Bureau to shut down in- 
terfering news-gathering equipment. (See MWN, January/February 
1982.) In its petition, NBC notes that the interference during the first 
shuttle flight-the impetus for the rule-was caused by out-of-band 
harmonics from the eouioment. even thoueh it was ooeratine well 

sent a seminar on "A ~h;r~ochemical Basis for Alterations in ~ a - E f -  within applicable FCC ;p;cificaiions. NBC ;tales th3t (he ruleF"ad- 
flux from Cerebral Tissue Exposed to Low lntensity RF Elecrro- dress a theoretical situation that.. .has never occurred!' The broad- 
magnetic Ficldr." on March 2 aspartofONR's Washington. DC-area cartersargue that the rules arctoo broad and unnccersary.. . .The Na- 
seminar series. 

Communications. ... The Office of Technology Assessment (OTA) 
has issued a report, Radiofrequency Use andManagement: Impacts 
From the World AdminkIralive Radio Conference of  1979. which 
concluded that the US "must begin to develop policiknow ;hat will 
assure that international telecommunication decisions do not jeop- 
ardize its political, economic and national security interests!' Free 
summary copies are available from OTA, US Congress. Washington, 
DCZOSIO. (202)224-8996. Or you can order a completecopy from the 
Government Printing Office. stock no. 052-003-00863-7. $6.50.. . . 
Microband Corp. o i ~ m e r i c i ,  a subsidiary of ~ m s h a r e ,  wants to 
clear the way for over-the-air delivery of pay TV and other informa- 
tion services in 50US markets. Thecompany is seeking FCC approval 
to use multipoint distribution service (MDS) for multichannel sys- 
tems capable of competing with cable TV. Microhand calls its pro- 
posed 5-channel system Urbanet.. . .The FCC has approved the first 
esuioment for the Dieital Termination Senrice (DTS). (See MWN. 
~Etdber  1981.) ~ a p a c r a  radio to transmit digitai data within cities; 
will be available from Local Digital Distribution Co. of Rockville, 
MD, this summer. Thecompany is ajoint venture of M/A-COM Inc. 
and AetnaLifeandCasualty Co.. . . Megapulse Inc. of Bedford. MA, 
has been awarded$350,000 to perform aradiopropagationstudy for 
DOE, and GE will do a $396,000 study of "mobile radio alternative 
systems" for NASA. 

CompaUbUlfy and Interference.. ..The new word processors at the 
Sate  De~artment are emittine sienals that are disruotine the clocks 
around t i e  offices. accordineto item in the ~ebriarv-5 Wahin.. ~ ~~~ ~~~~~~ ~~~ ~~~~ - ~ - ~ ~ ~ ~ ~ ~ .  ~ ~- ~- 
ran Posr. The interference has yet to becontrolled.. . .The Lawrcncc 
Berkeley Laboratory (LBL) is hostingatwo-day confcrcnceonLighr- 
ing-Eleclromagnelic Compatibility on March 18-19. The focus of the 

tional Association of Broadcasters (NAB) has begun a program of 
tracking the frequency and power used by Cuban stations, which are 
interfering with US radio broadcasters. The NAB will use the data to 
show the ureencv of the oroblem.. ..A erouo from the naval Re- 
search ~aborato& in ~ k h i n g t o n .  DC, ias  measured the spectral 
noise density, amplitude probability distributionand spectralcontcnt 
ofambient noircfrom 1.0to4.0 kHrutsitrrin Italy andNorway Thc 
results appear in the JanuarylFebruary Radio Science. 

Measurement.. . . NBS will host this year's Conference on Precision 
Electroma~neticMe~rements in Boulder. COr June 28-Julv 1. For 
more i n f o ~ a t i o n  cunlacl: Davtd W. ~ l l n n .  CPEM '82, NES. 325 
Broadway, Boulder. CO 80303.. ..Canada's Douglas Hill has de- 
velopcdanew way tocalibrateminiature probes used tomcasureelec- 
tric fields in biological tissues at 2.45 CHI. His description is in the 
January IEEE 7?omodiom on Microwave Theory and Technisues. . . . ~ n d  a team from McGiil Universitv in ~ o n t r & l  has nublished a 
set of design criteria for abrorher-lined chambers used in electro- 
magnetic susceptibility measurements in the February IEEE Pans- 
actions on Elecrromagnelic Compalibilily.. . .The Naval Surface 
Weapons Center in Dahlgreu, VA, is seeking comments from contrac- 
tors interested in developing a new and more compact RF/MW 
hazard meter for use aboard ship. 

Medical Applications.. . .Phosphorus-31 NMR has been used to ob- 
serve the energy metabolism of humanmuscle. A team from Eneland, 
G.K. Raddaelal., reportsin theFebruary 18Nolure(p. 608) that they 
have used the technique to measure changes in phosphoereatine and 
pH during exercise of the forearm of persons with muscular dis- 
orders.. . .Wo new review articles on the application of NMR were 
published last month. The potential for imaging and in vivo spectros- 
copy is reviewed in the February 5 Science @. 619) and a more intro- 



ductory piece appears in the January/February Technology (p. 32). ... Dr. Richard Heilman of the University of Vermont College of 
Medicine argues that there is a paradox in the presence of a malaise 
surrounding imaging technology at a time of its greatest develop- 
ment. In an editorial in the February 25 New Enginnd Journol of 
Medicine, "What's Wrong with Radiologyl" he explains the 
paradox in terms of an inability to develop a coherent delivery sys- 
tem.. .. M&D Technology Ltd. will start manufacturing NMR im- 
agers in Abcrdeen, Scotland. The university's Profcssor John 
Mallard will serve as the new company's scientific director.. . .The 
January 28 New Scientist features an article on bioelectricity, "The 
Electricity That Shapes Our Ends!' ... RF, microwave and ultra- 
sound hyperthermia for cancer treatment will be thesubject of one of 
the sessions at the Tenth Annunl Northeart Bioengineering Confer- 
ence to be held at Dartmouth College, March 15-16. Dartmouth's Dr. 
Evan Douple will give a keynote specch on hyperthermia.. . .The 
Association for the Advancement of Mcdical Instrumentation is 
holding its annual meeting in San Francisco, May 9-12. Among the 
sessions are those on hyperthermiacancer therapy, NMR imaging and 
medical device regulation. For mare information, contact: AAMI, 
1901 North Myer Drive. Arlington. VA 22209. (703) 525-4890. 

Military Systems.. . .The air force has decided to expand its experi- 
mental over-the-horizon backscatter radar system in Maine to $over a 
60 degree sector as the next step in its devclopment. The AF'r Elec- 
tronic System Command at Hanscom AFB, MA, is in charge of the 
work at the two OTH-B radar sites in MorcowlCaratunk and Calum- ~ ~~ 

bia Falla, ME. A decision on where tositctlte full scale system will be 
made in the ncxt few montla. Bangor lntcrnalional Airport is the 
leading choice.. . .The Naval Surface Weapons Cenler in Dahlgren. 
VA, wants to develop a compact, lightweight receiver with a fre- 
quency range from 200 Hz to 100 kHz for use on ships and aircraft 
(Commerce Business Doily, February 10). 

Occupational Health .... There is a good chance that OSHA will 
delete all of its "should" or voluntary standards in the coming 
months. This would eliminate the 10 mW/ma guideline now on the 
books, and wouldmakeit possible tocite RF/MW violatorsunder the 
OSHAct's general duty clause-possibly for exceeding the new, more 
stringent ANSI standard.. . .Will NIOSH move to Atlanta or will its 
director. Dr. J. Donald Millar, come north to Rockville. MD? The 
drama continues. (See MWN, JuIy/August & September 1981.) Con- 
gressman David Obey (D-WI) is again pressuring Millar to join the 
NlOSHstaff in the Washington, DC, area.Thesubjec1willbeairedat 
House appropriations hearingsscheduled for February25.. . .OSHA 
is working with the American Eleetranics Association (AEA), based 
in Palo Alto, CA, to develop an occupational health and safety pro- 
gram for the more than one million workers in the electronics in- 
dustry. The agreement calls for the project to start April 1 and to ex- 
pire September 30 unless renewed.. ..Meanwhile OSHA is closing 
down 41 of its area offices and laying off some 300 staff members. 
The agency has also chnnged its inspection policy so that only those 
work places which threaten "physical harm or an imminent danger" 
will bc inspected.. . .The American Industrial Hygiene Conference, 
scheduled for June 6-11 in Cincinnati, OH, will feature papers on 
non-ionizing radiation. 

Ovens .... Factory shipments of microwave ovcns dropped 16% in 
January compared to last year. According to the latest statistics com- 
piled by the Association of Home Appliance Manufacturers, 304,100 
ovens were produced or imported, down from 361,900 in January 
1981. Shipments of all major appliances declined 24% .. . .Cober 
~ lec t r6n ia  has published a new four-page brochure describing con- 
tinuous microwave vulcanization ovens and pre-heaters developed 
specifically for rubber processors. For a free copy, contact: Cober, 
102 Hamilton Avenue, Stamford, CT 06902. 

People.. . . RCA's Howard Johnson will beretiring on Apr 11 1 after35 
years with thecompany. He will be resigningassecretaryof IMPI but 

will rcrve out his term on TEPRSSC. Johnson said that he might do 
romeconsulting. It ir not clear if nnyonc will follow RF/hlW isrues 
for RCA when Johnson is pone.. . .Verlc Blaha Itas retired from Lit- 
ton Microwave and become general manager and vice-president of 
Holadav Industries in Eden Prairie. MN.. . .Sidnev Metzeer. a mem- " . 
ber of FhlAC, has retired as chieiscicnrtst of Cornsat. The romp3ny 
has yct to announce who will replace him ... . Dan Lynch. \tee prcsi- 
dent of Executive Consultants Inc., has become the new cxecntive 
director of IMPI. The institute recently moved i s  office from New 
York City to Vienna, VA. 

Power Lines.. . .The New York StateOverheadPower Lines Project's 
Advisory Panel met in New York City over the February 19 weekend 
to select the winning proposals for studies on the health effecls of 
powerline radiation. Some 15-20 projects will receive $3.5 million. A 
decision is due by April 1. At a public meeting held during the delib- 
erations, panel chairman Dr. Michael Shelanrki of NYU said that 
"due to funding limitations and theslateof thcart, theresearch fund- 
ed under theprogram will not yield definitiveanswers on risk, but will 
eive clear-cut reolicable rmultr." The state's Dr. David Caroenter re- 
iezled that the project will hirr a consultant on dosimetry; who uill 
visit all rllc funded labs. NYU's Dr. Arthur Upton has resigned from 
the panel for personal rexonr. 

Satellite Communications.. . .The House Committee on Government 
Operations has recommended a study be prepared on potential appli- 
cations of direct broadcart satellites (DBS). Both its report, Inter- 
nntionni Shortwnve Brondcnsting nnd Direct Broadcast Sateiiites: 
Voice of Americn, Rodio Free EuropdRadio Liberia Radio Marti, 
December 11, No. 97.398. and the hearing record upon which it is 
based, Internntinnnl B~ndcosting: Direct Brandcarling Sntelliter, 
are now available from the committee. ... The FCC is exoected to 
authorizeas many aseight interim DBS systems this spring. Itdcclded 
aganst reconsidering two rejected DBS applications at a February 18 
meeting.. . . hleanwhilc. Comsat's Satellite Television Corp. (STC) is 
gearing up to open a three-channel direct-to-home pay TV service in 
1985. A special report on STC appears in the February 22 Broad- 
costing.. . . Ford Aerospace and Communications wants to build one 
billion dollar's worth of satellites for Intelsat, but the international 
satcom group plans to negotiate the contract with Hughes Aircraft. 
This February Ford asked theFCC to block Comsat's participation in 
the construction project in order to prompt Intelsat to reconsider the 
bids.. . .Despite the recent bad news, or perhaps because of it, Ford 
ran two-page ads in the New York Times and the Washington Post 
assuring readers "There's a Ford [satellite] in America's Future!' ... AT&T has filed with the FCC to start a nationwide satellite 
distribution system for radio programs later this year.. ..A review 
article on business use of satellite communications appears in the 
February12Science.. . .TheJanuaryMicrowoveSysremsNewsoffers 
aview of satcom's role in the 1980's.. . .Aninterview with thearmy's 
Project Manager for Satellite Communications. Colonel Charles 
Lindberg, is featured in the January issue of Military Electron- 
ics/Counlermellsures.. . .RCA has come up with a new scheme for 
leasing transponders on its Satcom IV saiellite since its November 
auction, bringing in a total of $90.1 million in winning bids, was in- 
validated by the FCC in January. The company has proposed re,liing 
each lease for $13 million, a price it says reflects market demand. 

Standards.. . .The National Associaton of Broadcasters has awarded 
Jane Clemmcnscn of the University of California, Berkeley a grant 
for a "Renort on the Status of Federal Standards on Non-lonirinp . 
Radiation." 

Technoloev.. . .The National Oceanic and Atmor~heric AdrninisLpa- - ~~~ ~ 

lion h x  awarded three $850.000 competitive contracts for designing 
a new weather-radar systcm lo Raytheon, Sperry and a team from 
Ford Aerospace & Communicarionr and Westinghouse Electric. The 
government hopes to replace 300 aging radar units with 160 new ones. 
capable of givingadvanced warning of tornados and flash floods, by 
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the mid-1990's.. . .The worldwide satellite remote sensing market will 
reach $400 million per year by 1990, according to a study by Metrics 
Inc. ofAtlanta, GA.Metricsestimates thismarket is the fastest grow- 
ing area of commercial space activity. For information contact: G. 
William Spann, Metrics inc., 290 InterstateNorth, Suite 116, Atlanta, 
GA 30339. (404) 955-1975.. ..The IEEE MTT Society has published 
Low-NoireMicrowave TmnrirlorsandArnp(ifiers, a book ofselected 
reorints. Cost: $16.95 oaoer for IEEE members. $33.95 hardcover or 

stead of ANSI's six minutes. The variation. Watkins ex- 
plained, was favored because the standard is designed to pro- 
tect the oublic from lonn-term chronic exoosures. 

The occupational limTts would only apply to medical and 
educational institutions. The Department of  Public Health is, 
however, working u,irh the state's Department of Labor and 
Industry, which is likely to issue a similar standard to orotect 

si5.45 for IEEE members. Order areaaid frdm the IEEE Service ~ ~~~ 

Center, 445 Hocr Lane. ~irca~taway,' N; 088541 ... ~n article on the 
macron accclemtor, a device that can accelerate gram-sire pieces of 
matter to high spccds and a relative of the rail gun, appears in the 
January/Febntary American ScienlW.. . . In contract news, the 
Defense Nuclear Agency is seekingacontractor to writeguidelines for 
designing electronic circuifs in such a way as to avoid electromagnetic 
pulse (EMP) damage. Contact Robert Henshaw, (202) 325-7658. ... 
NASA is negotiating with NOVAR Electronics Corp. of Barberton, 
OH, for an evaluation of SPS sonic simulator development and 
microwave propagation effects.. . .Texas Instruments Inc. of Dallas, 
TX, has won a$227,104contract from theFAA to support theinstalla- 
lion of MLS prototype ground equipment at Philadelphia Inter- 
national Airport.. . .The Army Armament R&D Command is nego- 
tiating with Geo-Centcrs Inc. of Newton Upper Falls, MA, to eval- 
uate the theoretical possibilities of microwave absorption for de- 
tecting chemicals . . . .Yale University will perform experiments on the 
interaction of electromagnetic waves with metallic fibers under a 
$200,000 contract from the Army Research Office. 

VDTs.. . .Video display terminal (VDT) provisions in the new News- 
paper Guild contract with the Montreal Gazelle include shielding for 
the flyback transformers of all plastic bodied terminals (seeMWN, 
March 1981), annual eye examinations and alternative work for preg- 
nant operators upon request. If reassignment is impossible, a lead 
apron will be provided.. . .Union official Gary Cwitco of the Com- 
munications Workers ofCanada estimates 60 to 70 percent of thepreg- 
nant VDT operators at Bell Canada take advantage of a labor agree- 
men1 allowine them to stoo VDT work. (SeeMWN. Mav 1981.) ... 
Results from MI. Sinai's e$demiological S ~ U ~ Y O ~ V D T  health efiecfs 
are still months away. According to Dr. Arthur Frank, the study's 
direclor, the first batch of completed questionnaires from partici- 
pating Newspaper Guild locals is now being processed. (See M W ,  
March 1981.). ..News in the February 9 Woll Srreer Journal that 
NIOSH's Baltimore Sun study found no marked increase in the inci- 
dence of cataracts amone. VDT onerators took institute investieators 
bv surnrise. NIOSH's D;. Shiro &aka did not refute the ~ournol!r . . 
report: he told Mtcmk~nveNeasthat no results have bcen released on 
the400somc eye exams performed for the study The report will take 
at least a few more months to complete. (SeeMWN, March 1981.). . . 
Commenting on reports of problem pregnancy clusters among 
clerical workers, Dr. Nancy Binkin at the Center for Disease Control 
in Atlanta. GA. said "fiftv clusters in onevear would not he sienifi- . . " 
cant, given the large number of workers and VDTs." She warned 
against lumping together different types of birth defects and miscar- 
riages. (See MU'N, Novcmbcr 1981 & Jonuary/Fcbruary 1982.). . .A 
sympathetic judge in Frankfurt, Germany, dismissed charger against 
a bookkeeper whoattacked his company's VDTwith achair and then 
set it on fire. According to the January 29 Guild Reporrer, the 
employcc was frustrated by system failures that regularly forccd him 
to work overtime. 

Massachusetts Standard (conrinuedfmmp. I) 

Ann1 29 in Boston. Since the leeislature authorized the state 
~~~ ~ 

agencies to set a standard for non-ionizing radiation in 1980. 
the standard becomes official 30 davs after its oublication in 
the Cornmonweol!h Regisfer. the state's official record. The 
new rule could be in effect bv this summer. 

The limits in the populationstandard are in fact thesameas 
the new ANSI standard excent that all valuer have been re- 
duced by afactorof f ive.~heother  major differenceis that the 
averaging time for measuring exposures will be 30 minutes in- 

other workers in the 'tate. The averaging time for dccupa- 
tional exposures is six minutes. 

In addition, there is a proposed emission standard for 
microwave ovens: a 5 mW/cm2 leakage limit for ovens made 
after October 5, 1971, and 10 mW/cm2 for those made before 
that date. 

The proposed standard has an  exclusion clause which allows 
the limits to be exceeded "if the exposure conditions are 
shown bv l a b o r a t 0 ~  orocedures anoroved bv the Director lof 
the ~ a d k t i o n  ~ o n t ; i l  Program oi ihe  Massachusetts ~ e ~ a r t -  
ment oiPublic Health1 to oroduce a s~ac ia l  ~ e a k  snecilic ab- . . 
sorption rate below eight watts per kilogram averaged over 
any one gram of tissue" and an  average, whole-body SAR 
below 0.08 W/Kg for the public and 0.4 W/Kg for workers. 
Devices with an inout Dower of seven watts or  less are also ex- . . 
cluded. - .  

The orooosal was drafted by an ad hoc committee on non- 
ionizing radiation chaired b; Watkins. Its membership in- 
cludes Dr. Sol Aronow of Massachusetts General Hosoital, . . 
Representative Argeo CeUucci of the state legislature, Dr. 
Samuel Fine of Northeastern University, Dr. Padmakar Lele 
of MIT, Dr. John Osepchuk of Raytheon and Dr. John 
Shapiro of Harvard. 

The department bas published a report which contains an 
introduction to RF/MW radiation and a rationale for the 
standard, "105 CMR 122.000: Regulations Governing Ma- 
chines Which Generate Radio Frequency Electromagnetic 
Fields." For a copy of the report and the rationale, contact: 
Robert Warkins, Department,of Public I-lcalth, Room 770, 
600 Washington Street, Boston. MA 02111. 

RFI at TMI (conlinuedfrornp. 1) 

radio signals had interfered with the combustible gas meter 
and that the chromatograph analysis had been faulty. A 
workman's oortable radio had confused the hvdroeen eas . - -  
meter, yielding unreliable readings. 

A spokesman for General Public Utilities (GPU), theowner 
of the plant, refused to disclose either the type of  meter which 
had been susceptible to RFI or  the type oftwo-way radio used 
at  the plant. GPU's Doug Bedell did say, however, that the 
walkie-talkie in auestion consisted of a micronhone in the 
worker's face m&k with a receiver i& the belt of his protective 
suit. 

None of the RFI experts contacted by Micron,ave News 
were surprised by the incident. They acknowledced that such 
cventsar~possible, though un1ikely:~ome warnedthat theab- 
sence of federal standards for RFI made potential problems 
difficult tocontrol. Inastaff report releasedlast July, theFed- 
era1 Communications Commission concluded: "As our socie- 
ty becomes more and more dependent on electronics andelec- 
tronic communications, societal uroblems stemminn fiom 
RFI can only get worse unless significant parallel action is 
taken!' 

A spokesman for the Nuclear Rrgulatory Commission said 
it couldnot compel thereleaseofany informationon theinter- 
fering equipment. The commission is not investigating the 
"unusual event" at  TMI, but it will review the GPU's report 
on the incident. 
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ELF: Leukemia (co,rti,raed front p. I ,  

magnetic fields, and continuously to low levels of non-ionizing 
electromagnetic radiation, it is imponant to know what risks, if 

i any, are entailed." TheLancer is a highly regarded British medi- 
' cal journal. 

Congenital Malformations 

A soon to be released paper from Sweden also questions the 
safety of occupational exposures to ELF fields. Dr. Stefan 
Nordstrom of the University of Umea and co-workers repon that 

; children born to men who workin high voltagesuhstations have an 
increased incidence of congenital malformations. The authors of 
the retrospective study hypothesize that "as a result of working in 
electrical fields in the switchyards, the employees' bodies andlor 
objects in the switchyards nre electrically charged and then dis- 
charged ... Cell disturbances, including chromosomal aberrations, 
may be caused by such chargesldischarges." They advise that 
while these results nre statistically significant, they are based on 
onlv a small number of cases. The oaoer is scheduled to be 
pudiished in the next issue of ~ioelect%na~netics.  

Commentine on these studies. Dr. Robert Becker saia, "Re- - 
searchers must stan doing epidemiologies." Interviews with 
manv other scientists indicated a growing consensus that more 
deta(1ed research must now be carried o u t ~ e c k e r ,  the author of 
Elecfronrap~.erism orrd Life (with Dr. Andrew Marino), believes . . 
that ELF fields L.an act as gtnsralized strcssors 3nd ~senbnn:crs of 
cell divisian. Under ccnain cunditions. thusc could cause in:llia. - 
nancies and developmental aberrations, he argues. 

A similar view is held by Dr. Clay Easterly of Oak Ridge 
National Laboratory in Tennessee, who has written a number of 
papers on the risks associated with magnetic fields. In 1981, he 
proposed a hypothesis to explain how magnetic fields could pro- 
mote cancer (rather than initiate it): magnetic fields mav alter cell 
replication and thus act as a stimuius f& the prnliferati& of latent 
tumor cells, leading to the development of malignant tumors. 

Other Recent Studies 

Last Julv, Dr. Samuel Milham. Jr.. reponed an association 
between leukemia and exposure to e~ectriE and magnetic fields 
among workers (seeMWN. JulyIAugust 1982). Milham's results 
were then confirmed by a research grnup at the University of 
Southern California (USC) with occupational cancer data for Los 
Angeles (seeMWN, December 1982). The USC study identified 
an increased risk of developing AML, especially among power . - - .  
linemen. 

With respect to the reneral population, in 1979, Dr. Nancy . . . 
Wcnhuimer and Ed Lcepcr reported :I corrclati.~n bctaccn u p t > -  

toelectric puwer lines and childliood :an;er. A similar study 
in Rhode 1slan-d failed to show such a relationship. howeve;. 
We~iheimer and Leeper recently extended their results, finding 
that AMFs were also associated with cancer in adults (seeMWN, 
Januaryk'ehmary 1983). And last year, a Swedish group found 
support for Wertheimer's original study using cancer statistics 
from Stockholm (see MWN, November 1982). 

In a speech delivered last May before the new series of cancer 
reoorts aowared, Dr. J.A. Bonnell concluded that there was no 
evidenceto contradict the view that electric fields were harmless 
up to transmission voltages of 400 kV, and probably for voltages 
as high as 800 kV. Dr. Bonnell, a medical adviser to the Central 
Electricity Generating B o d  in London, published his speech in 
the December issue of the Jotirnal of rlre Royal Sociery of 
Medicine. 

Phone calls to the Electric Power Research Institute in Palo 

Alto, CA, ehicll spons.lrs wmL. rcccsrcll on the biological ufl'~uts 
uf ELI: ilcldj for n ronsvntun~ of elr.ctri:al utilities, wcrc nut 
returned. 

NY Sponsors Research 

The New York State Deoanment of Health's Power 1 . i " ~ ~  
Project is in the midst of planning an epidemiolgical study of the 
relationship between ¤0 Hz electromagnetic fields and cancer in 
the gcneml population. Pre-proposals are due March 22. For more 
information, see the notice in the F e b r u a ~  18Sciencc (0.8931 or ,. , 
call (518) 474-4170. 

Last year the project announced an award to SRI International 
for an epidemiological study of electric utility workers but tile 
effort was suspended afterquestions were raised about the way the 
cohorts were defined (see MWN. November 1982). 

The New York project's Scientific Advisory Panel is also look- 
ing into the possibility of re-analyzing Wenheimer's data on 
childhood and adult cancer. The expert panel has hired Dr. Anne- 
mane Cmcetti, a New York-based conaultitnt in epidemiology, to 
advise them on the status of the date. 

The panel will meet March 27-28 in Albanv to review nre- 

ELF: Magnetic Fields ( , ~ t ~ r i , t ~ e d / r o , , i ~ .  I, 

generator of rectangular rvavcs with ;I pulsc duration ol0.5 mil- - - 
liseconds. Eggs were exposcd to magnetic fields of 0.12 mic- 
ro Tesla (uT). 1.2 uT and 12 uT. ( I  uT= 0.01 gauss. so these fields 
are equivalent to 1.2, 12 and 120 milligeuss) for 48 hours at 
frequencies of 10,100 and 1,000Hz. At the two higher frequencies 
and for each of the three intensities. Delgtdo repons significant 
malformations, especially in tlie nervous system and the heart. 

Deleado found the "most marked and uniform effects on em- 
hryolo~ical development" at 100 Hz and 1.2 uT. Under these 
conditions, microscopic analysis indicated "drastic" changes in 
tissue structure: "There was little cellular differentiation, and a 
lack of oreanization of cells. without mutual cohesion. resulted in 
a fragile tissue ..." He deducesthat themechanism of actionof the 
ELF maenetic fields is "slow and cumulative." and that "em- u 

bryonic organs reacted with different sensitivity" to the different 
panmeters of the field. He finds that any thermal effects were 
"minimal and may be disregarded." Delgado ako  maintains that 
he observed frequency and power windows because embryos 
exposed to fields of 100 Hz and 12 uT were less developed than 
those exposed to higher and lower frequencies and intensities. 

Skepticism Until Replication * 
Most scientists interviewed about Delgado's paper found it 

difficult to believe that such weak magnetic fields could have so 
profound an effect. For instance, Dr. Lionel Jaffe of Purdue 
University said that he viewed the results with extreme skepticism 
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$200 per year (overseas $235) . Copyright 1983 by Louis 
Sleain Reproduction in any farm is forbidden without written 
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because the fields weresosmall. "I don't believe it, I can't believe definitely be followed up." Athey said no one at the center was 
it," he said. In a paper published in 1979, Jaffe reported measur- doine anv similar ex~eriments. 

~~ ~ - ,  
ing 11~1rsra1 currents inside chick embryos that \sure much larger Dr. C x l  Bla:kn~an, one oiBcrm;!n's L.JIIL.;:~IIL.s ill the Iil'A Ilh 
th;~t thusc induced By the magneuc field applied by Dslgado. \\ho 1s acll  knoan fur his \\ark t h d t  shur,, winduu r.lfc~.t, in thc 

In contrast to Delgado's fields of 1.204 milligauss, the earth's 
magnetic field is about 0.5 gauss or 500 milligauss, though it is 
neither an alternating nor a pulsed field. 

Dr. Ezra Berman, an expert in tentology at EPA's Health 
Research Laboratory in Research Triangle Park, NC, said Del- 
gado's results were "very interesting" but Berman was not sure 
"what was goingon."There appears to be a "very stmng effect," 
he said, but the data do not support the conclusion that there is a 
frequency or intensity window. Berman said that he would like to 
see the experiment run with more eggs in order to clarify the 
statistics; in addition, he wants moredetails about the way theeggs 
\yere handled in the course of the study. 

Another terntologist, Dr. Joe Lary of the National Institute for 
Occupational Safety and Health (NIOSH) also expressed concern 
over Delgado's findings, but added that he was not convinced 
Delgado had obsen-ed abnormalities. The fields might have 
caused a retardation in development, he said. "Theonly way to be 
sure," L a y  added, "is to allow the chicks to hatch." 

All the teratologists contacted by Microwave News agreed that 
there were verv few studies on the effects of oulsed fields on 

efflux of calcium from bnin tissue at ELF frequencies, said that a 
definitive view would have to wait until another lab repeated 
Dclgado'sexpsrin~cnt. But 11s r~ i r l t I~ : ! t  \~ .p  lusr I ~ . v ~ ~ I c f i ~ ~ t s ~ . c r e  
p,,~iit~lc: "P:oplc in this field tcnd tu think tlrdt biolugtc:,l uiicas 
&e caused by intensities that are comparable to those caused by 
gross heating; yet biological systems, in their natural state, seem 
to be sensitive to very low electrical and magnetic fields." As 
examples, Blackman cited the extreme sensitivity of newts, mice 
and salamanders to magnetic fields and sharks and skates to 
electric fields. 

Pulse Rise Time 

EPA's Tell wonders why more scientists are not attempting to 
repeat Delgado's experiment. In a telephone interview, he said 
that one of his colleagues in Sweden has tried but failed to obtain 
the same results. Although Delgado does not cite the rise time of 
the pulses he used, Tell has discovered them to be very sharp: 1.5 
microseconds. The Swedish researcher used a longerrise time and 
that mav have been an imnortant difference. Tell said. Mean- 

embryonic development. The vast majority of experiments have while, &strated by the inaciionof others,  ellh has astudent tying 
used continuous wave radiation -- most at 27 MHz and 2450 to reolicate the ex~eriment as D ~ R  of an inde~endent studv course. 
MHz. One exception is an experiment by Czech researcher Dr. ~ k l l  points o;t that if fjelgadoss finiings are &e, their 
Hana Patkova, who found "an unfavorable effect" on the. em- significance is enormous. They would affect a host of different 
bryonic development of mice after exposing them to a pulsed 300 technologies: examples mnge from nuclear magnetic resonance 
Hz field (see MLVN, Janua~vlFebruani 1983). (NMR) imarers to lieht dimmers, he said. - 

Dr. Whit A t h q  uf FDA's Na:iiu~:!l Ctnlcr lur Dsvi:rs and Befur: bu~.omingthe cltainnm olths T):p.~rt~~lcn: otPhyai.,lugy 
R:~dlolo~ical 1ieal:ll saiJ th;lt IIL. asuld bc dulri,bus abuut Dcl- 31 tile Centro Ramon y Caial Hospital in hladnd. Del~ado u>s  a 
gado's r&ults until they are replicated. But, he added, "they must professor at Yale ~ e d i c a f  ~ c h o o i  in New Haven. c?. 4I 
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FY84 Budget Roundup 

The Reagan Administration's proposed fiscal year 1984 (FY84) 
I budget was released in eady February. Outlined below are the 

resuests for the federal agencies which have non-ionizin~ radia- . . 
lion biouff<ct\ or con1pxibilily programs. Not in2ludr.d here xrc 
buddcr items for the Dcpanmcnl of Dcfcnsc's R&D and procure- 
ment programs; these will be covered next month. on; note of 
caution: many agencies still do not even have an approved FY83 
budget (FY83 began last October I), so all the numbers below 

. should be considered approximate. 

Air Force: The RFIMW bioeffects research budget at the AF 
School of Aerospace Medicine will remain at last year's level in 
FY84, about $2 million. 

Deporfrncnf of Enerm: 'The Division of Electricdl Entrg) Sys- 
tems lrns bccn cut frum $21.3 million i n  FY83 tu $12.6 million in 
N 8 4 ,  with the electric field effects program reduced from $2.6 
million to $2.0 million. - 
L;nrironmenlal Prolrrfion .Age~rcy: Aa n,e rcponed lad muntb. 
EPA is sccklng lo elimin;ils its health rcseu:h program on nun- 
ionizing radiaiion. The rationale given in the EPA program re- 
quest is: "Nu resouices have been requested for the non-ionizing 
radiation health effects progmm in 1984. This program has been 
focused on research to support the issuance of the 1984 federal 
radiation protection guidance for[RF/MW] radiation. Since devel- 
opment of these environmental exposure guidelines will be com- 
oleted in 1984. no additional health research will be needed for 
incurporation in l l ~ u  fuidelines and the pmgrarn will bs clostd 
out." EPA's Office of Radiation Pmer;lms FY8A budcct remains 
at approximately the FY83 level: $10.8 million. 

- 

Federal Communications Commission: A request of $86.159 
million for FY84, an increase of $6.34 million over FY83. 

Navy: The Office of Naval Research's projected FY84 non- 
ionizing radiation bioeffects budget shows an increase to $2.75 

to $28,796,000. ORH handles both ionizing and non-ionizing 
radiation. #I 

NIOSH Scraps RFIMW Criteria Document; 
Plans Shorter Rationale for Safety Standard 

Airer 11carly six years .)f nurk. llrc Naticlrrdl Institule for O ~ C I I -  
wntional Satitv ;lad Health (NIOSH) has 2klnd~ned its crilcri;~ 
hocumcnt on radiofrequency and microwave (RFIMW) radiation. 
The agency now intends to issue a much brieferreport to serve as a 
rationale for a new occupational safety standard. 

NtOSH officials in Cincinnxti, OH, say they s w n  expect to 
complete a brief review of the RFIMW bioeffects literature 
through mid-1978 and have a rough draft of a recommended 
standard by theend ofJune. At that time, they will assess how long 
it will take to update the review to include research published 
tbroueh the end of 1981 and 1982. - 

According to present plans, the Reconimended Standard and 
Rationale will be similar to the rationale included in the American 
National Standards Institute's (ANSI) new RFIMW standard 
(C95.1-1982) issued last vear. A NIOSH sookesman said that the 
new NIOSH rationale document will be ionger and more com- 
prehensive than ANSI's. however. 

The decision to scrap the old criteriadocumentcame after many 
NIOSH em~lovees  quit the acencv when it moved out of . . - .  
Ku;kville. MD. The critcrindc\~eloprnent division a:), tr2nsfcm.d 
to Cincinnati - -  tllu rest uCNIOSH u.eot lo Atlanta. GA (\eu.llll'.V. 
Januaryk'ebruary 1983). Responsibility for developing a recom- 
mended standard has now been assigned to the physical arents 
effects branch, which has been without a chief sincd Dr. ~ i r d i e  
Parr retired in December. 

Last y e a ,  the Occupafional Safety and Health Administration 
(OSHA) stopped enforcing ils 10 mW/cmz RF/MW standard (see 
MWN. April 1982). The standard was only advisory, and last May 
OSHAproposed deletingall its voluntary standards (47FR 23477. 
May 28, 1982). The agency had planned to issue an advanced 
notice of proposed rule making (ANPRM) for a new RFIMW 
safetv standard last Seotember (see MWN. October 1982). but an . . 
OSHA official said th'at the "ANPRM is still pending." 

NIOSH announced its intention to issue a criteria document on 
millionfron~ $ 2 2 6  milliun in ~ f 8 3 ,  allhougli i l  is already clear RFIMW radiation in 1977. A 500-pag~. draft duuument w3s rs- 
rllnt the hudee! will bccut lu ;lbout $2.5 millior! fur FY84 Most o i  leased for rsvicsr i n  A ~ r i l  1979, bur i! a:$s 11e;ivily cririsized and 
these funds& part of ONKs special focus program. The Naval later withdrawn. 
Medical R&D Command will operate at about the same level as NIOSH staffer, in Cincinnati are also working on a reoort 
FY83. uppruximmely $1.1 ~ n i l l i ~ n  - nut includingihc ELF studies 

- 
des:ribing a stsp-by-step approach for controlling radiation em!+ 

at thc Nav;il Aersovnce Medical Rescaroh Laborarorv in Pen- siuns from RF sealers. No publication dxtr. II;IS vet been set. sin-c 
sacola, FL. 

NntionalBureau of Standards: While the bureau's FY84 request 
is down $19.2 million to $98.7 million due to cut backs in build- 
ing, fire and computer research, the Electromagnetic Fields Divi- 
sion will remain at approximately the FY83 level of $5.0 million. 

National Institute for Occupational Safety and Heallh: $54.62 
million for FY84 down from $57.48 million in FY83. 

National Trlrcommunicaliuns andlnfurmafion Adminisfration: 
$12.2 million for FY84, duwn from $27.2 million in FY83 The 
administmtion is unce again trying to delete the public telecom- 
munications facilities program; Congress reinstated the funds in 
the FY83 budget. 0the$se. the budget is about the same 

ODce of RadiulogicalNeaW (FDA): ?he ORH program (includ- 
ing its inspeclor, in the field) is prujectcd tu increase by S902,MM 

the rationale document ha; top priority. IE$ 
B, 

Industry Asks EPA to Act au&kly 
on RFlMW Guidance 

t 

Tlle communications industry has once again urged the federal - - 
government to set a national "guidance" for exposure to 
radiofrequencylmicrow~ve (RFIMW) radiation. In comments 
submitted to the Environmental Protection Agency (EPA) last 
month, several companies have asked the agency to act quickly to 
preempt potentially restrictive state and local standards. The ad- 
vice came in response to EPA's announced plan to recommend o 
general population exposure limit later this year. (See MWN, 
JanuarylFebruaw 1983.) 

Thecommenfs underscore the need to, as AT&T put it, "quell 
the public's anxiety over the issue of RF exposure" and to "ease 
the burden of ~ e d u i o m e n t  onerators havine to deal with different 
standards in diffeAn; comm;nities." T ~ ~ " T V  Broadcasters All 
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Industry Committee, the National Association of Broadcasters e Opinion is mixed as to whether the guidance should address 
(NAB) and GTE Service Corn. all made similar pleas. partial body exposures, but comments tend to support a whole 

The companies are also uniied in suggesting that EPA base its body appmich.~merican Satellite Co. saidpartial body exposure 
recommendation on the American National Standards Institute's rules should be developed at a later date, but AT&T maintained 
(ANSI) revised standard. GTE. for examole. recommended AN- onlv a whole bodv rule is needed for the eeneml oublic. GTE . . ~ ~~ 

? SI's work because it is "the consensus of experts in this country recimmends follo;ving ANSI's appmach. - 
'.\vho represent all of the disciplines concerned with this issue." The Office of Radiation Programs' criteria document on 

Massachusetts* Radiation Contml Program manager Robert RFIMW bioeffects has not yet been made public. An ad hoc 
Watkins explained in his comments that the absence of a national committee to the agency's Scientific Advisory Board has been 
non-ionizing radiation limit prompted the state to propose its own formed to review the document, which will be the basis for the 
standard. which is five times svicter than ANSI's. euidance. It is expected to be released in Avril at the proup's first - .  

SpeAilu questtons posed in EPA's idt,anced notice uipruposcd ntecting. Il te tcntattv< m~n~bcrs l t ip  of the co!itntitlul: is: Profess.>r 
rccommcnd~tion cli:itcd tltc iollowine rcs~onres.  Charles Sussktnd. Uniicrritv of C;lllfi,ni~a at Bcrkelr.y. Cltair- - .  .. e Many filers asked EPA to cover frequencies down to at least the man; Dr. Eleanor Adair, Jo in  Pierce Foundation ( ~ e i  Haven): 
low ldiz range, with the American Satellite Co., GTE and Mas- Professor Stephen Cleary, Virginia Commonwealth University, 
sachusetts' Robert Watkins advising dtat the guidance include Richmond; Professor Carl Dumey, University of Utah, Salt Lake 
extremely low frequency (ELF) radiation. AT&T proposed starl- City; Professor Arthur Guy. University of Washington, Seattle; 
ing at 10 kHz and NAB at 500 Wz. Professor Abraham Lilienfeld, Johns Hopbns University; Profes- 
.A frequency dependent guideline received overwhelming sup- sor Sol Michaelson, University of Rochester, and Professor Mary 
port. (See AT&T's comments, below.) Ellen O'Connor, University of Tulsa. 

Excerpts.from Comments on EPA RFlMW Guidance Development 

The exlracts below ore fro," submisrio,ts received by EPA on irs ad- exposure, EPA may wish to direct equipment manufacturers fa include 
voncedno~iceofprqposedreclrntrne~~dotionnppenringin rheDecetnber23 warning labels. 
FederalRegis~eer (47 FR 57338). A review of more cornnaenrs u~ili oppeor 
neJI monrh. Inclzrded here are comments from; Amen'cnn Sntellite Co., Mmchuse l i s  Radinh'on Confml Progmm: The range of frequencies 
ATBrT, GTE Service Corp., Mossncltwerrs Rodintion Conrrol Progrant, included in the Massachusetts pmpased regulation are in the range of 0.3 
Professor Sol Miclioeiso,~. rlre Notionol Associorion ofBroadcmers. Dr. to IW.WO MHz. This ranee was selected orimarilv due to the work done - 
Hrrbtvr Poiiorl crnd !It<. TV brc~u~ln,rtr~rs All lttriurrq Comntirrer hy the ANSI C95 mmmittec. Howcv~.r, thew IS i n c ~ ~ ~ t n g  couiem ovsr 

exrrcancly hnu, frcqucnc) EI.Fr~di2tiun sources. Thus. I suggeil that )our 

American Snfellile Co.: ASC feels that it is important to establish mnxi- 
mum acceptable exposure levels for all frequency hands from ELF to EHF 
[extremely high frequency] .... Initially, [the guidance] would only be 
nccessvry forwhole body exposure. Partial body cxposurc levels should bc 
developed as n follaw-on cffon .... The expasure limits should vary with 
frcauencv to account for bad" resonances and maximum absomtian . . 
hand$. It I I  ASC's 0pini.m that I$mili shuuld Lx ltlarsd t > n  nlaxicnunl a\ 
well ar averlge cxporux.. ASC :dsu f ~ r . 1 ~  11131 limits ,hould bc pl;,cud an 
~nst;~ni:ul~ou~ as ucII ns ~~mu-;,vcmgcd spcific abburptiun rd t t a .  

AT&T: It is necessary far certain radio facilities to generate strong RF 
fields in inaccessible m u r  inordcrtoserve the oublic. If a euidcline which 
is aoorooriale for an m a  that is accessible to &e ~uhlic isnoolicd in these .. . . . 
silualluns. it will inhibit the olrmtian of these facilities uithuut any 
benefit 10th~. puhltr I~calilt. Thcruforu. the EPA gu~drl!ncr sh<>uld tdr. 
such situations into account by making it clear that lhc expapasure limits 
apply only to publicly accessihlc mas....ln ordcr to establish a single 
cxpasure limit that would be an ncceptahlc hedth level far all frequencies. 
the EPA would hnvc tosclccl alimit thntwas sufficiently strictto coverthe 
freaucncies that omduce the most adverse effects. This limit would be 
much n ,or  than is neccssuy fur fr:qucncier th31 ~ ~ K ~ u F E  ICS ndverre 
r.ff?cts. Such n alnct limit uauld inhihit usr. of these fwquencics. Clearly. 
l h l s  w;lrtcufanntunl rrwune - tllc rpctrurn - u'>uldnol bs inthcpuhlic 
interest 

GTE Service Corp.: GTE suggcsa that [the frequency range of the 
guidance] ought tocover, on the low frequency end. services lie very low 
frequ.ency WLD communication and navigation, low frcqucncy (LD 
navigation systems and various propawd military utilizations of the 
speclmm hclow 550kHr. Thus the standard should start nt least at 10kHz. 
The* should also Lx an 31tempr to establish a standanl for frequencies 
aruund 50-100 Hz, 10 inuludc the uhiquit<~us pawer lincr wd iunain 
hmonics. GTE ~ncludr.s.IW Hz hr.cnure thi.ambicnt400Hl fields lnsidc 
an aircraft are not law .... EPA's promulgations should m&e it clew to thc 
public that there m whole classes of instdlntions of which lhe general 
public need have no fear: microwave relay dishes on towers or tall 
buildings. satellite earth stations and mobile radios. To minimize operator 

MICROWAVE NEWS March 1983 

recommendations include frequencies as low as 50 Hz ... 
Professor Sol Michaehn: I would stmngly recommend that EPA adopt 
thc ANSl 1982 recommended standard with modifications suggested in the 
Commonwcalth of Massachusetts rccommcnded stand ard....lt incoma- 
mtr.5 almgecnough margwuf safety tucnuump~r thc rrquiremmtsufihu 
genenlpapulalion as nrll as thc uorker. Adaptionoflhis pmtrctinnguidt 
would provide a uniformity of standards which would obviate the need for 
local standards such as rcccntly considered by Massachusetts and Pon- 
land. OR 

NolionolAssocinrion of Brondeoslen: Prompt issuance of an EPA stan- 
dard would work in twoimpanant ways insofar as thcpublic's receptionof 
comunication service isconccmed: (1) it wauldprovidc theFCC withthe 
guidance needed far its carrying out of statutory obligations under the 
terms of bath thc Nationd Environmental Policy Act of 1969 and the 
Communications Act of 1934; and (2) it would provide non-federal nu- 
thorities a uniform federal standard which could& applied to local 
reeulntion or. oreferablv. couldbe usedto iustifvnon-fcdcral forebeamcc " . . , . * .  
frurn rcgulaiiun.. N A B  urgr., that ih~. fruqucncy range ertend dl lrvst 
Lxt\tc2~1 5110 k H 7  and 5U G H r l t  would a p p u  t h ~ t  3 "ulolc hdy" 
rnth~.r ih3n "p~nial h J y "  f~cua  utluld he appmpnni ?....NAB \\oulrl 
have no difficulty were a reasonable frequcncy-dependent standard, such 
us ANSI C95.1-1982, be adopted by EPA. 1 

Dr. HerberiPoihek: You refer to residcntid exwsure in vour notice. It is 
my impression llrat m~usurrrnent, ucre mdu in the ,vuuis ur un ihc 
crtsri~r of the buildings. Halve you cdculated the attenuatron of the rignd 
ailhinthe buildmgaur humcs? . Youratstirt~cd xrtdcntid eipurutvmaj 
be much higher than ihc actual one. 

TV Bmodmslers All Industry Commiuee: There is a pressing need for 
EPA to establish sound and reasonable radiofrequcncy rndiation standards 
ur Drnm~tlv as wssible .... As EPA movcs forward with its efforts 'lo 
fo&ulvie sound' federal standards. the cammittce bclievcs the aeencv - ,  
would k grrntlp =;dud b) ,uliciting and f~;~l~t;!ong the tnput uf e iFns  
frun! uth~.r ~~ff?;t~d I I ~ C I I C ~ L . )  alld inJurtrics such a5 1 1 ~  FCC and iLr M J ~ J  
communications liccnsecs. 
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Biological EfTec ts... Drs. A.F. Lawrence of Hughes Aircnft and W.R. 
Adey of the VA Hospital in Loma Linda. CA. on: organizing nnlnter,to- 
donol Confere,lce on Nonlinear Electrodynamics in Biological Systems. 

+ June 5-9 at the Ierry L. Pettis Memorial VAHospital in Lomo Linda, CA. 
Over the last few years, researchers have made considerable progress 
towards developing new models of energy tnnsfer mechanisms in cellular 
systems. The confcrencc will provide an opportunity to examine the 
relevance of nonlinear phenomena lo the medical and biological sciences. 
According to Adcy, "the meeting will be an interdisciplinary forum for 
indusvy and government researchers to sct an agenda for a national 
research program." There will be no registntion fee, but space is limited 
and applications will be treated on a first come, firstscrved basis. Farmare 
information contact Barbara K ~ g g c l  at the hospital, 11201 Benton St., 
LomaLinda, CAY2357 .... Thosc who plan to attend and want to brush up 
on nonlinear interactions nnd soliton research should take a look ntNon- 

. lirtear Phenorneno in Physics and Biology, edited by Richard Ennset 01. 
mew Y a k  Plenum Press. 1981.610 oo.. D5.00>. The book is a collcc- . . , . .  ~ . ~~~~~ ~~ 

tion of p:tpr; prrrtnled 21 n NATO coniercncr. held inAlbr.n~. Cnn~d:!, in 
Augu5t 1980 'Ihc UninitinlcJ all1 findDr. AhrynScult's"intn~ductionto 
Nonlinear W;tvcs"especially useful. Scott, who is based at thecenter for 
Nonlinear Studies at theLos Alamos National Labontory in New Mexico, 
pmvidcs a history of soliton research beginning in 1844 when John Scott 
Russell first described a solitary wavcmoving through the UnionCand in 
ScoUand. (A solitary wave, or soliton, dws  not dissipate as it travels; 
instead it is able to keeo its orieinal sham.) Scott outlines Dnvvdov's . . 
hypothcsir th;!I solitons can f~lrnt in b8vlogic;ll ,yrtcms, allowing the 
tKitlip.,n ot?nergy V\L.T long d i s t ~ n c ~ ~ ;  D.IY)~CIY ha. used the alpha helix 
pnmin 3s an ~.x:tlrlpl: . A  nee group of re~rxchcrs is Io~ktnd tnto the 
quollun of cdluium efflur, d::dnling to ti12 abslmcls of p i p $  for thu 
Uiupilyi~cal Sautcty meeting hsld in SanDicgu. CA. Fubruq 13-16, 2nd 
rlublishcd in thr. Fcbrum ikac oitI~i.Bionlrcr~rnl Jo6rmul. J.L. Sih~vanz 
bf the National ~e sca r ch~ounc i l  of canAda and his co-workers repon on 
the effects of ELF amplitude modulated RF fields on calcium cfflux from 
frog hems. They tried CW radiation as well as that modulated at the 
hem's naNA beating frequency and at 16Hz-atSAR3s between 0.15-3.0 
mWIKg. Only 16 Hz modulated ndistian increased the calcium efflux. 
They note that the "absorbed power levels seem to exclude possible gross 
heating of the hems." ... A team from the University of Pennsylvania in 
Philadelphia have determined thc diclccuic permittivity and electrical 
conductivity of fluid saturated rut bone over the frequency range 10 Hz to 
100 MHz. The results an: in the February issue of thelEEE Transnctiorr,,s 
011 Biomedicof Engineering. 

Communicntions ... Residents from Vernon, Ringwoad and Rockaway, 
NJ, met with staa officials in Fcbrnary to discuss their conccm over 
broadcast radiation. A spakcswaman for Assemblyman Dean Gallo said 
that stale officals will look inlocitizen fears ofradiationhawrds. Pmposed 
RWMW faciiitics have generated community opposition in all three 
towns. Ringwoad recently tumed down on ITI proposed relay tower, 
which had already fniled to win siting appmval in SoufhNynck. NY. And 
Vernon's citizen group opposing a pmpased RCA Americom point-to- 
point tower is organizing a national network of like-minded groups. 
Accordine to Elise Kreindler. onc of the lendon of Vernon's Citizens 
Agnina t<c~ower  (CAT) people in about 20 areas want to join .... AT&T 
Long Lines has tvken its new communications network far the Northeast 
corridorundergmund. Last month thc Washington, DC, to New Yark City 
leg of a planned 776-mile fiber optics system began operation. Thc 
company will finishthepmject by 1984andexpectsthistechnology to save 
about $50 million in constmction and operating casts by 1990. A similar 
linkbetween SacramcnloandSanDiego, CA, shouldbe finished by 1985. 
Jaoan is sleooine uo its alreadv substantial investment in fiber ootics. The . .  u .  

FCC's A.M. Kutkuuski reponr i n  the Du;cmber 1982 Teletv,en,~r,,mr- 
n t ~ n ~  tlrilt th: J ~ P ~ C S C  cnvisic>n 3 "pnt~l~tiall) C ~ U ~ D U S "  ihti.m;,ti~~w~l 
mwket as well as extensive domestic networks. In a paper prepared for the 
FCC's 1985 WARC advisory committeemeeting, Ruckowski explains that 
fiber optics, fast becoming cost-effective, could W e  o big bite out of the 
future demand for satellite links .... The FCC has published proposed rules 
for reallocatinr fixed service users in thc 12 GHz band (48 FR 6730. 
February 15. 19k3) and plans to iuuc a mpon xnd ordcrin ~ e ~ t c m b r r  .I>: 
cornmissi~m dlrrurseb pu1i:y plans fur ulillmtion of fired and muhilt 
bands betwscn 917 \IHL and 40 GH,. intltc same IIOIICO. . Bmil,  China. 

Pakistan and Saudi Arabia on: among the nations targeted as future 
markets for digital microwave radio (DMR). International Resource De- 
velopment's repon No. 533 states DMR markcts in indusuializing coun- 
tries could reach $200 million by 1995. On the domestic front, the com- 
pany predicts heavy demand for cordless phones (repon No. 536). Both 
oublications cost $985 and are available from IRD. 30 Hieh Street. 

seven1 miljar markets; it already pmvidcs paging and mobile communica- 
lions services in 52 cities .... An dele on present and future pnging 
tcchnalagy appears in the March Higlr Teclrnology. 

Compatibility & Interference ... Last Dccembcr we reporled that state 
policemen were having RFI problems from their wnlkie talkies to 
Breathalyzer units, which ure widely used to check the sobriety of sus- 
pected drunk drivers. The accuracy of the units took on added importance 
as the Supreme Coun ruled an Fcbruary 22 that adriver's refusalto submit 
to a blood alcohol test could be held against him in a trial. So, those 
worried that their tcsts migilt be inaccunle may have to submit to them 
anyway. Smith& Wesson, themanufaclurerofthcBreuthalyzerunits, has 
issued a customer advisory, G~'idelirresfor Rodiofreqrrency hrterference 
Testing. For more information, contact S&W's Hcrb Belin, 2100 
Roasevclt Avenue. Springfield, MA 01101 .... NBS"Electromagnetic 
Fields Division has delivered a highdynamic nngc, tunable EM1 antcnna 
system to the US Army at Ft. Huachuca, AZ. Thc antenna is designed for 
use with a Singer Staddan NM-17/27 EMlIfield intensity meter or with a 
spectrum anaiyrcr. Thc antenna operatcs in the fsquency nnge of 250 
kHz to 32 MHz and was developed because the army was having EM1 
problems from background noises in the 10 Mr to 10 MHz nnge .... The 
New York Times n n  an item on cordless phones on Febluary 12 nnd 
reponed that household appliances like vacuum clenners could interfere 
with the phones. Also the Times noted the theoretical possibility of 
"telephone raiders": people could drive thmugh a neighborhood with a 
l~andsctuntiladial loneis heardandmvkelongdistancecalls that would bc 
billed to the owner ofthe base station .... With the new Congress in session, 
Radio Mani is undcrdiscussion again. Senator Paula Hawkins (R-FL) has 
filed the first Radio Mani bill (S.602) and the NAB, many of whose 
members are wonied about RFI to US AM ndia stations, has announced 
its opposition to it .... Electm-Metrics' William Lnmbdin is organizing a 
session an "Developments in Electromagnetic Compatibility Design and 
Testing'' on April 19 at Eiectro183 in New Yoh City. Far a copy of the 
prognlmcall (8W)421-6816 .... JamcsHillofEMYXCorp. afspringficld, 
VA, is organizing three three-day shon courses on (1)Desigrl ofDigita1 
Circuitry, (2) Groanding ond Sltielding Tedrniqser, and (3) Achiet,irirrg 
Con!pliatlce ~virlt FCC nrrd VDE Standards. The courses will be held in 
Washington, DC, April 26-28; Dallas, TX, May 3-5; and SanDiego, CA, 
May 24-26. The fee is $225/day. For more information contact Hill at 
(703) 4514619 .... The Institution of Electrical Engineers in the UK is 
holding a vacation school on Designing Agoinst RF Enzissiott, at the 
University of Sussex, July 10-15. For m o 6  irifomotion contact: IEE, 
Savoy Place, London WC2R OBL. 

Govurnrn~.nl . Bsnvud Wundcr. Jr., tllc dministr.itt~r of NTlA hns rr.- 
aigncd 4nJ lsft \Va,hingtun fur Tsr;ia HI. is the aucuncl rcnior NTIA 
.rfIic!al to l?ave the R:agan Admlniatntion this )L.;c I~JSI ' I IWIII~I .  A l -  
roc~er.  Adrninirtr~tor U ~ > n ~ l d  J~nrky quit to o p n  1 uunrulting iirnl. 
\Vusder', deputy. Sus:ln Stucbing. I s  now filling i n  :I. the a~.ting head df 
NTIA . .  OSHA Adinisirtr.rs>r 'lburne Au:l!tr.r h:$r :terminled P;anck . . 
'Tyson a, hia rccund i n  cdnst~and. n~plncing lrlsrk Ctlwan uhu is s x r  
S~.:mtary of L a b r  Raymond Dtlmn.!n'r ihwf ui staff. 

Measurement ... The lnstitutioo of Electrical Engineers in the UK is 
sponsoring a week-long "vacutian school" onMicrotvnve Measarer,te,!rs 
at the Univenity ofKent in Cantechury, September 18-24. Feesrange from 
about $300 for IEE members not requiring accommodations to aboutW50 
for non-members who intend to slily at the University (assuming one 
poundequals ant and a halfdolkw). For more infomationcontnct Cvmlc 
Richwds ot the IEE Science. Education and Technology Division at Savoy 
Place. London WC2R OBL. 
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