
recommended that further research in this area be ''pursued 
aggressively." 

Among the 11 electrical occupations analyzed, the team 
found a statistically significant 19% inneased risk for all 
leukemia. Communications equipment operators had a slatis- 
tically significant399%increa&foracutemyelogenwskukemia 
(AML) and a nonsigniticant 94% increase for all leukemia. 
Workers in photographic equipment manufacturing had statis- 
tically significant 113% and57% increases for AML andin all 
leukemia, respectively. Among telephone linemen and repair- 
men, there was a 247% i n c m  for AML and a 110% increase 
for all leukemia, neither of which was statistically significant 

Theresearchers pointed out that in addition to EMF expo- 
sures, theseoccupationsmay a l s o i n v o l v e e x p o  
leukemogenic chemicals. 

They analyzed morality data on 426,705 white men h m  
14 states covering one or more years h m  1979 through 1985. 
Robiinotedthatthedatabaseused was "large"and"up-@- 
date." 

The French study, conducted by Drs. Sylvie Bastuj-ffiarin 
and SylviaRichardm, of Institut National de la Sane et de la 
Recherche Mdcale (INSERM), and Dr. Robert Zittoun of 
I'H6teLDieu hospital, both in Paris, identified a staWcally 
s i ~ t 3 0 4 % i n c r e a s e d r i s k o f A M L a m o n g w o r k e r s ~  
to EMFs on the job, such as electrical engineers and electronics 
technicians. They did not find anincreased risk forelectric-arc 
welders. 

The results also revealed a statistically significant risk of 
leukemia for workers exposed to benzene and weed killers. 
When adjustmentswere made forthesepossibleconfounders as 
weU as fora historyofndiothmpy orchemothcrapy.there was 
still astatistically significant 220% incrmw of AML for EMF- 
exposed wakers 

TheFrench teamquestioned 185 leukemiapatientsand513 
cmtrolsbetween 1984and 1988.Mostofthecasesandconnols 
were oat exposed on the job to EMFs, however, leading the 
researchers to wam that although thc observed risk increase is 
nolable."thii valueshould betrwtcdpmdentIy"since it isbased 
on a small number of exposed cases 

TheNIOSHpaperapparedin theJournal of Occupations[ 
Medicine. 33. pp.160-162, February 1991. The French study 
was published in theEuropean Journalof Cancer. 26. pp.1119- 
llm.1990. 

IEEE: ELF Magnetic Field Meters 
Are c'Satisfactory" 

The overall performances of 14 extremely low frequency 
(ELF) magnetic field monitors were "satisfactory," according 
to asurvey by the ~a~netic~ields~ask~orceof the~nstituteof 
Electrical and Electronics Engineers' (IEEE) Power Engineer- 
ing Society. 

The task force also concluded that it was more dimcult to 
achieve consistent measurements of the magnetic fields h m  

MICROWAVE NEWS MarcWApril1991 

JHU Male Breast Cancer 
Findings Published 

Dr. Genevieve Matamski and coUeagues at the Johns 
Hopkins University 0 School of Hygiene and Public 
HealthinBaltimore,MD,havepubhhedtheufindingofan 
excessofmalebreastcanceramong New YorkStalecentral 
office telephone technicians (seeMWN, NID89). Theiu re- 
sultsappearinaleuerinTheLancet@.737,March23,1991). 

In aslwey of 50,582 workers, including 9,561 central 
off~cetechnicians,employedhm 1976to 1980,Matanoski 
and hs. Patrick Breysse and Elizabeth Elliott identified 
two cases of male breast cancer--more than six times the 
expected rate. 

They also confirmed previous reports of four other 
cases of male breast cancer among telephone wakers- 
two central office technicians, one cable splicea and one 
non-linemswho were excluded from the study popu- 
lation becaw they were either too old (over 651 or were 
diagnosed with the disease before 1976. 

The central office technicians worked near on-off 
switching equipment which generatedEMFspikes. Some 
researchers have suggested that these complex fields may 
be more biologically effective than conventional 60 Hz 
exposures. 

Matanoski reported that the central office technicians 
had mean daily exposures of 2 5  mG, while cable splicen 
had mean exposures of 4.3 mG. Others in the study were 
exposed to 1.5-1.7 mG. 

The researchers pointed to possible EMF-induced 
changes in pineal gland activity to explain the excess of 
male breast cancer. The pineal gland produces melatonin, 
whichcansuppresscancergrowth(seeMWN,M/J88,J/A90 
and S1090). 

AAer Matanoski reported the male breast cancer fmd- 
ingin 1989,otherresearcherssoonbegan topursuethelink 
Last summer, Paul Demers of theFredHutchinsw Cancer 
ResearchCenterinSeattle.WA,foundasta&ticallysignif- 
icant six-fold increase among telephone linemen, electri- 
ciansandelectricpowerworkers.Ovd,therewasanear- 
doubling of the male breast cancer risk among all EMF- 
exposed workers (see M W  J/A90). In a third report, Drs. 
Tore Tynes and Aage Andersen of the Cancer Registry of 
Nonvay in Oslo identified a signiticant doubling of breast 
cancer in EMF-exposed workers (see MWN, JJ/FI). 

elecIricalapplices thanfrompowerlinesbecauseof" nonuni- 
formity and harmonic content ..." Then: wee considerable 
variations in frequency response among the meters, which can 
influence performance in environments where harmonics are 
present, the group noted. 

The task force's assessment grew out of a workshop in 
which power frequency magnetic field meters on themarket in 
1989 were tested for calibration and harmonic response, sus- 
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ceptibility to high 60 Hz electric fields and elecmmagnetic 
interferem. The meters were also used to measure ELF fields 
frcnn typical transmission lines, appliances, substations and 
officemachinesinatypical w o r k e n v i r o n m e n t T h ' s  
paper appears in the January 1991 issue of IEEE Transactions 
on PowerDelivery (6. pp.373-383). 

The field survey instruments, data reconiea and personal 
exposuremeters evaluated were: Electric Field Measurements' 
116 Plus, 120 and EMDEX-C; Elecnic Power Research Insti- 
tute's STAR/VANA,EMDEXandAMEX:Holsday Industries' 
HI-3600-02: Integrity Electronics & Research's IER-109, 
IREQ's Electric and Magnetic FieldRecording Insmunent and 
Dosimeter, Monitor Industries' 428-1: Posimn Industries' 
Elecmxnagnetic Dosimeter; and Sydkraft's 88-05 and 3-di- 
m e n s i d  magnetic flux density meter. (For a list of ELF 
gaussmeters and dosimeters, see MWN. J/F90 and MD90.) 

Among the other findings were significant differences 
among thgexposure measurements madeby the data recordas 
in a low field ( 4 0  mG) environment, but not in a high field 
(-40-50 mG) environment 

The workshop was held at the Bonneville Power Admii- 
isIration Labx&ry in Vancouver, WA, in May 1989 and was 
organbedby theIEEE ACFields WorkingGmupof thecomna 
and Field Effects SubcMnmittee of the ~ - m & i o n  and Dis- 
tribution Committee. 

T k  Environmenfal Protection Agency (EPA) is ah eval- 
uating non-recording ELF gaussmeters (see MWN, JIA90). 

Pallone Again Seeks EMF 
Research Funding 

Rep. FrankPallone (D-NJ) is again sponsoring federal 
legislalion to allocate $34 million to the Department of 
Energy over five years for EMF research. HR.1483, 

I whichis identical tothe bilPalloneauthoredlastyear, was 
introducedon March 19 with23cosponsors (seeMWN. MI I 

I J90 and JIA90). 
?hepop& wwldprovideincminglevelsoif~g I each year. radling $10 million in 1991 to pay for health I 

effects and engineerhg research, as well as for public 
information. It was referred to the House Committee on 
Science, Space and Technology and to the House C m -  
mittee on Energy and Commerce. 

Rep. George Bmwn @-CA), chairman of the House 

I Commiuee on Sciencc, Space and Technology, and Rep. 
JamesScheuer@-NY),ch;lirmanoftheScienceCommit- I 
tee's new Subcommittee on Environment, are among the 
sponsors of Pallone's bid. 

Last year, Pallone's legislation received hiprutisan 
support at a h&.g of the House Commiltee on Science, 
Space and Technology's Subcommittee on Natural Re- 
s o u r c e s , A g r i c u l M e R ~ h a n d E n v i r o n m e u t ( ~  
JIA90). 

Public-Private EMF Research 
Program Moves Forward 

An industry-led effort to set up an independent research 
program funded equally by the fe& gov$rnent and by the 
private sector is gaining momentum. The Health Effects Insti- 
tute (HET), a Cambridge, MA, nonprofit research organization, 
i ~ t h e l e a d i n g c o n t e n d e r t o ~ t e t h e m u l t i y e a r ~ m u l ~ n -  
dollar effort Indeed, HE1 has already begun studying the fea- 
sibility of taking on this project 

Electric utilities and computer manufacturers have been 
seeking to sponsor independent research programs for the past 
year as reports of EMF-linked health etfecrs have reached a 
broad public audience and federal funding has not i n a d  
significantly. 

The HE1 feasibility study, which is being funded by the 
Environmental Protection Agency (EPA) and private compa- 
nies, will cost "up to a couple of hundred thousand dollars:' 
according to HE1 Executive Director Dr. Andrew Sivak. He 
expects to receive $525,000 h m  EPA and IO raise an equal 
amountin private matching funds. At least one labor union has 
a h e x ~ i n m i n c w t n ' b u t i n g t o t h e ~ h b u d g e t , h e  
said. Sivak envisions a full-scale research program with a bud- 
get of $ 5 6  million per year. 

HE1 is assembling ascientific board todirect the feasibility 
study, but its members havenot yet been selected, according to 
Sivak Nevertheless, theboardis tentatively scheduledm make 
its final recommendations to HEI's board of directors this fall. 

The feasibility study isbeigmanagedfwHEIbyh.Peter 
Valberg of the Gradient Corpontion, a Cambridge, MA, cw- 
sulting firm. 

EPA's contribution is expected to come out of $750,000 
appropriated by Congress late last year at the urging of Rep. 
George Bmwn (D-CA). Earlier, Brown's ame&&t all&- 
ing $1 million to EPA for EMF research was deleted from the 
budget (seeMWN, J IM) .  Atpress time,Sivak was waitingfor - 
EPA's final appmval. 

In January, Bmwn was elected chainnan of the House of 
Representatives Science, Space and Technology Committee, 
increasing his authority to act on EMFs. 

Rep. Frank Pallone @-NJ), who has reinaoduced legisla- 
tion to increase federal -research funding (see box at left), 
prefers that the research be sponsored and supervised by the 
federalgovernment Speakingtoan audie~iceofelechicindustry 
officials on February 26, Pallone said that only government 
research can have the credibility that is needed to resalve 
questions about EMFs (see p.2). 

The HE1 effort grew out of a proposal made last spring by 
James Cunningham on behalf of the Large Public Power 
Council (LPFQ. Testifying before the House Interior Sub- 
committee on General Oversight and Investigation. Cunning- 
ham called fora $15-20-million industry-funded, govemment- 
supe~ised resoarch program (see MWN, MlA90). "We recog- 
nize that thereisaperceivedbiasinresearchfundedby theutility 
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indusey," Cunningham explained. 'We deny this bii, but we 
cannot ignm the perception." Cunningham is a senior vice 
presidentof theNew YorkPower Authority (NYF'A),anLPPC 
member. 

Industry support for EMF raearch g e w  at a July con- 
gressional hearing. T e s m g  before the House Science, Space 
and Technology Subcommittee on Natural Resources, Agri- 
culture Remmh and Envimnnent, Apple Computer's Dr. 
David Nagel offered to help fund federal EMF raearch (sae 
MWN, JIAW and box on p.9). He called for " m t  sharing or 
matching government-industry conhibutions done at arms 
length to ensure the highest level of cdib ' i ty  and public 
acceptance of the results." 

Amrding to HEI's Sivak, Cunningham approached him 
late last year on the advice of EPA and congressional officials. 
Sivak later met with representatives of the Elechic Power 
Research Institute (IPRQ-which iniWy resisted the LPFC 
plan but is now working with HEI. Apple and the Edison 
Electric Institute, among o1hers.m alsobacking acwrdinated 
research project 

In a telephone interview, Anne Strauss, a +woman for 
NYPA, called HE1 "the leading candidate" to head the LPPC 
national study e f f a  Other organizatiom considered included 
the N a t i d  Academy of Sciences, the National Institute for 

Environmental Health Sciences and academic instihltions. 
A joint private-public research effoit has also gained the 

support of the National Associitim of RegulaIory U a t y  
CMnmissioners (NARUC), which approved a resolution at its 
wintermeeting in Febnuuy callingfoaadditional fedeml W 
andnonfedaalmatchmg W t o m E M F r e s e a r c h  thmugh 
an independent opgnimtion. NARUC's Tom Choman refused 
to endorse the HE1 project, however. 

The HE1 feasibility study got under way on March 18 at a 
briefu,gtoeducatethegmup'sraearchcwnmiueeon thestatus 
of EMF research, according to Valberg. Tbe invited speakers 
were: Dr. Lany Anderson of BatteUe F'aciic Nonhwest Lab- 
cuatory in Richland, WA, on enperimental animal responses; 
Dr. Granger Morgan of Camepie MeUon University in Pitts- 
burgh,PA,ongeneralresearchandpolicyquestions;Dr.Jeffrey 
SafferoftheJacksmLaba;itoryinBarHarba,~,oncelland 
molecular responses; Dr. David Savitz of the University of 
NorthCarolinainchape1 Wonepidemiology;andh.Stanfey 
Sussman of EPRI in Palo Alto, CA. MI measurement and 
exposure. 

HEIisbestknomforitsworLonthehealtheffeetsofmMor 
vehicleemissions andasbestos. Thevehicleemissimsresearch 
was funded by a 50-50 partnership between the auto industry 
andEPA. 

HIGHLIGHTS 
Cancer Cases Spurring Concern over Police Radar 

A United Slates Park Police officer and hi wife have fded 
a$lOmiUim lawsuitagainstKuslom Signals, Inc.,ofOverland 
Park, KS, the manufaclurer of the traffic radar unit he used on 
the job. Hyman Rosen, who developed skin cancer after oper- 
ating a Kustom MR-9 radar device regularly for almost seven 
years, is the first police officer lo claim in court that exposure to 
minowaves from a tmmc radar caused cancer. 

At least two other suits are expected to follow as a growing 
number of cancer cases have surfaced among police officers 
who have worked with radar units. 

From 1980 to 1987, while working in San Francisco, CA, 

cers with cancer have since come forward. Among the cases 
identified by Poynter are: 
~~mniaofficerEricBendureandhisin~tnrcm~LeoHutchin- 
son, both developed cancer where they rested their active radar 
"guns" when not taking traffic @readings. Bendwe's lym- 
phmaoriginatedin his groin, whileHutchinson's cancer orig- 
inatedinhisleg.Sweeney toldMicrownveNovsthathewillfile 
two suits in early April. Bendwe will sue Kustom Signals and 
MPD, Inc., a manufacturer based inOwemboro, KY, and Hut- 
chinson will sue Kustom. 
.Arnold Sudbrink, a W i m s i n  state trooper, developed eye 

Rosen used aradarunit that hung on thecar window behid hi canceraftaoperatingaradarunitmountedlessthanhalfameter 
head. In 1986, Rosen was diagnosed with a melanoma on the directly behindhis head. Sudbrinkdiedon September 12,1990. 
back of his neck; it was removed, but the cancer recurred. 

Rosen's suit seeks compensation for shictproduct liability, 
negligencea-n behalf of his wife, Irene-lossof services. 
It was filed on March 12 in U.S. DistrictCourt for theNorthem 
District of California, in San Francisco, by attorney John 
Sweeney of Sweaney & Pafundi in Agoura Hills, CA. 

William Ruppert, a partner in Kustom Si@, told Mi- 
crowave News that, "We don't think the suit has any merit" 

Latelast year, Ohio StateHighway Pam1 (OSHP) Trooper 
Gary Poynter called public allention to several police officers 
who had developed cancer after using traffic radar. More offi- 

~ergeant~ayne~esselsof~hiodeveloped~~cancerbetow 
his right ear after long-term use of a unit similar to Sudbrink's. 
Thecancer later spread to his face, eye and brain, before it was 
removed. Vesrels has retired and is now working as a janitor. 
OfficerPhdQuandt,aS~Petenbu~g,K, M~coffificedevel- 
oped a melanoma on his eyelid after operating a police radar 
since1986.ThecancawasremovedandQuandlis~m&ty. 

Quandt's cancer, together with Poynter's warnings, led the 
S t  Petersburg Police Depamneut to suspend use of its radars in 
January. At least 18 other Florida police depaments also 
stopped using their radar equipment after learning of the S t  
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Petersburg decision. Some of the depamnents have resumed 
usingtheradars w i t h m o d i f i i o p a a t i n g p d ~  

Thereareat least three~ofmff ic~  thosemounted 
on the dashboard, those mounted either on the window or 
behind the driver and those that are hand-held The hand-held 
units are similar to the "guns" used by baseball teams to gauge 
speedsofpitchedballs.Bothusemtinuws waveradiation; the 
speeds of moving cars are measured by Doppler shifts. Poynter 
has estimated that a mffic officer using andar unit is exposed 
"for hours every day" and that, ' m e  cumulative total is thou- 
sands of hours in a very near field ..." 

Poynter has genemted interest in the possible radar- 
link. Last year, he completed a 95-page repon for the Fraternal 
Order of Police and the Ohio Labor Council and published a 
two-part Series in Law Enforcement News @Jovember 15 and 
9,1990). Ihe series was followed by stories in USA Today 
(February 15, front page) and in the St. Petersburg Times 
(February 7 and 21). among other newspapers 

Norbe~HankinoftheU.S.EnvirOumffltalProtectk,nAg~- 
cy @PA)in WashmgtOn,DC,toldMicrowaveNewsthathehas 
been fielding questions on possible police radar hazards from 
police departments all across the nation. 

Dm. Robert Davis and Samuel Milham of the Washington 
StateDepartmentofHealthin Olympia,alened tothe anecdotal 
reports by Poynter, are reviewing the health records of 1,000- 
1,100WashingmStatepoticeacademygraauatesfrom1950to 
1980. In a telephone interview, Davis explained that almost all 
academy graduates in the study period operatedradar units 4-8 
hours daily for 10-15 years. He hopes to complete the study by 
spring 1992. 

The S t  Petersburg police department hired a consultant to 
measure exposures from its 15 radarunits,aumhg to Officer 
Cathaine Rubino, but has not yet decided whether to resume 
using the radar units. meexposure levels werebelow the 1982 
American National Standards Institute (ANSI) limit of 5 mW/ 
cmz, she said. 

A report prepared by BatteUe, a testing labomtory in Co- 
lumbus, OH, for the Ohio Bureau of Workers' Compensation, 
concluded that none of the OSHP's hand-held units produced 
exposures in excess of the ANSI limit. Three of the window- 
mounted units tested exceeded the ANSI limit, however, and 
Bauelle suggested that "some changes in equipment Imtion 
andlor operation may be wananted." BatteUe m k  peak read- 
ings at four locationsinside and four outside each panol car. AU 

MICROWAVE NEWS is published bimonthly . ISSN 0275- 
6595 - PO Box 1799. Grand Ceiural Sfation, New York NY 
10163 . (212) 517-28(30; FAX (212) 734-0316 . Editor and 
Publisher: Louis Slesin. PhD: Associate Editon: BartonBiees. 
 att thew ~onnel l~;~kaibu; in~ ~ditors: ~ennifer~oren.hf& 
A. P i  Copy Editors: JimFeldm;m, Peter Pullman; Circula- 
tionDirecm BarbaraGerson* Subscriptions: $2.50.00payenr 
($285.00 Canada & Foreign. U.S. funds only); single cnpies: 
$50.00- Copyright @ 1991 by Louis Slciin . Reproduction in 
any form is forbidden without wriaen permission 

of the units tested were operating at about 10.5 GHz. 
OSHP's Superinladent, colonel Tbomas Rice, informed 

aoopers in aFebruary 14 memo that"there is very sound prob- 
ablecause established through empiricalmearch to believe the 
K-55 Dand-beldl radar poses no health risk to our officers." 

A third set of measurements by the Institute for Police 
Technology and Management 0 in Jacksonville, FX, was 
consistentwithB~Ue's.IPIU'sBobBradleytoldMicmw 
News that he has consistently recordedpower densities of 0.1- 
0.3 mW/cm2 in the beam at two inches from the source. He has 
tested more than 150 units m t l y  using aNarda 8616 meter. 

Sandy Shiel&aresearcherwithF1orida's~County 
S W s  Office (one of the 19 police departments that had 
stopped using the radar units), told Microwave News that her 
o f h  decided in early M ~ I c ~  to relocate the redar antennas to 
pa~1carmAoplightbarstoreduceexposuresThecwtofthe 
change will be about $20 per radar unit, she said 

There are few epidemiological data on radar explsm and 
cancer,althoughan~~hasbeenallegedinanmberof 
lawsuits. FormoreonlawsuitsallegingalinkbetweenRFFrw 
exposure and cmm, see MWN, D82, J/F83, Jn84, My85, S/ 
085, J/F86, WA88, MIJ89, SAX9 and N W .  

lEEE Panel Rejects VDT EMF 
Emissions Guidelines 

A n I m i t u t e f o r E l e m i c a l a n d E l e c E n  m) 
working group has rejected proposed emissions guidelines for 
elechumagnetic fields @MFs) from video display terminals 
(VDTs). The P-1140 working group decided at a March 18 
meeting that setting specific limits mldexceed its authority. 

The working group does plan to issue a measurement 
protocolforVDTextremely low fquency @LF)andverylow 
fmpency CVLF) fields by July 1. The protocol, along with the 
emissions guidelines, was developed by a P-1140 ad hcc 
subgroup working under the direction of Stan Roberts of Apple 
Computer. 

P-1140 will include the guideline levels as an appendix to 
the measurement protocol, under the heading, "Achievable 
VDT Emission Levels Using Current Te~hnology," Dbeena 
Moongilan of AT&T Bell Labs in Hohndel, NJ, the chairman 
of P-1140, told Microwave News. 

In February, thead hoc snbgmup hadrec~mendedestab- 
lishhg guidelines using the same magnetic fted values as 
S w e d e n ' s N a t i o n a l B m r d f o r M e a s ~ n t a n d T ~  
MXt ocb chvstyrelse, or MPR) but less shingent elecnic field 
limits. The proposed guideline-s, which would have been the 
first in the U.S., may now be taken up by another IEEE 
commim, according to Moongilan. 

The ad hoc subgroup's proposal was unexpected. When it 
began work last fall, the panel publicly stated that no limits 
would be developed. But there was"a liu1epressure"within the 
group to include them after the measurement protocol was 
developed, Roberts told Microwave News. "Without numbers, 
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what's it going to mean?" he explained. 
Moongilan c o n f i e d  that there is a perceived need for 

guidelines. Some computer manufaclurers want specified lev- 
els"sothattheycanputalabe1on theirproducts statingthatthey 
'meet IEEE guidelines,"' he said. 

Dr. Charles Abemethy of DigiIalEquipmentCorp. inMay- 
nard, MA, a member of P-1140, said that no formal ilction has 
been taken to refer the guidelines to another working group. He 
agreed that the computer industry wants to develop emissions 
guidelines. 'We're trying to define what 'lowemission' is," he 
said in a telephone interview, adding, "Our goal is to get some 
thing simple and stmightforward that we can agree on." 

Amajormncem of theindusq,acu,rdingtoAbemethy, is 
that Sweden's limits might be adopted by the Eump*m Em- 
uomic Community P C ) .  %EEC has a directive calling for 
the lowest possible emissions levels (see MWN, J IM) .  "We 
needtodevelopaU.S.positiontocounterSwedenintheEEC:' 
he said, mainraining that the suggested Swedish levels are not 
distinguishable from ambient fields. 

The fkal ad hoc subgroup draft states that the limits were 
based on levels "which are technically and reasonably achiev- 
able" sather than on health risks. John Chubb of IBM in Research 
Triangle Park, NC, a member of the P-1140 ad hoc subgroup 
andaconeibutortothedevelopmentoftheSwedishguidelines, 
toldMicrmvmeNcwsthat thesamedistinction wasmadeby the 
MPR. 

TheIEEEsubgrow'smagneticfieldp@ wasthesame 
as Sweden's:2.5 mGforELFand0.25mGforVLEForelectric 
fields, the proposed VLF guideline was 10 Vlm at 50 cm,com- 
pared with the 2.5 V/m level adopted by the MPR. The p e l  
proposedhvoELrjlimits-MV/m forClassIcomputers,which 
use three-prong, grounded power cords, and 2% Vlm for Class 
IIunits, with two-pgcords.TheMPRELFelectricfieldlimit 
is 25 V/m for all computers. 

Roberts explained that vial electric field measurements 
showed significant difFerences between the two typesof cords, 
with some Class I1 units producing fields weU above 100 V/m. 
In a telephone interview from his office in Cupertino, CA, 
Robem said that the two-tier limits are meant for use in 
Europe-where the standard electrical power supply operates 
at 220 V--as weU as in the U.S. He questioned whether the 
SwedishELFguidelineof25V/misachievable,giventhelevels 
produced by the Class II cords. 

Theadhoc subgroup's p tcco l  prescribes 24 measurement 
points for both ELF and VLF magnetic fields, eight each on 
three horizontal planes: at the center of the terminal, 30 cm 
above the center and 30 cm be low-4  at M cm from the VDT. 
Forelecnicfields,thedraftrequiresfourVLFreadingsandonly 
one ELF reading, all at 50 cm fmm the terminal. 

The IEEE methodology measures time-rate-ofchange of 
magnetic fields (dB/dt), ~KdetheSwedishguidelinesarebased 
on simplemagneticfieldread'in~ (seeMWN, S/088,M/J89and 
s m ) .  

Unlike the Swedish guidelines, the P-1140 draft does not 
address electrostatic fields. There was liule discussion about 
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NAS Planning To Evaluate 
VDT EMFs 

TheNationalResearch Council (NRC)of &Nation- 
al Academy of Sciences @AS) is seeking federal funds 
for an evaluation of research on VDT electromagnetic 
fields (EMFs). The project was prompted by growing 
computer industry concern about EMF health effects, 
according to Dennis Mahlum, the NRC project officer 
(see MWN. J IM) .  

Apple Computer in Cupertino, CA, had asked the 
NAS to underiake the project In a December 10 letter to 
NAS President FmnkPress, Apple Vice President David 
Nagel suggested that the NAS recommend a "nationally 
coordinated p r o m  of study to produce the kinds of 
information whidrcan infomdevelopmentofdesignand 
usage standards fora widerangeof exposure conditions." 

Apple offered to provide "monetary and other sup 
port" in conjunction with other computer companies. 
Mahlum said that IBM, Digital Equipment C q .  and the 
Computer Business Equipment Manufacturers Associa- 
tion also "expressed a great deal of interest" 

In a December 21 letter, Press agreed that the NAS 
"should address hiis important issue." The NAS will not 
acceptindustry finding, however, despite the fact that its 
rules permit it to do so for up to 49% of a project's cost 
According to M u m ,  theNAS governing boarddecided 
that "thistopic is a liule bit hot" and wants to avoid the 
appearance of bias. 

The NAS pro@ is cunently under review by 
several government agencies, including the Food and 
Drug Administration (FDA), the National Institute for 
Environmental Health Studies (NIEHS) and theNational 
Institute for Occupational Safety and Health (NIOSH), 
h4ahlum said, addimg that the response so far has been 
positive.Thepro~budgetissaidtobeabout$3%,WO. 
If funding is secured, Mahlum hopes to select committee 
members during the spring and to begin work by the 
summer. 

This would be the second NRC p e l  examining 
EMFs. Acommitteeset uplast yearis studyingthepoten- 
tial health effects of very low frequency (VLF) radiation 
from the U.S. Air Force's Ground Wave Emergency 
Neiwork (GWEN), with a final report due in September 
(see MWN, M 9 0  and ND90). 

them, according to Roberts. 
TheP-1140 group was originally set up in 1987 to develop 

VLF measurement procedures for VDTs. In 1989, its mission 
was expanded to include all electrical and electronic devices. 
LastAugustthecommitteedecidedtocreatetheadhoc~~bgroup 
toconsiderVDTemissi~ll~beforeitlookedatotherdevices,and 
to includeELFEMFs (seeMWN, JlA87, MIA88, M 8 9  and S/ 
090). 
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NlOSH VDT-Pregnancy Study (confinrredfromp.1) 

an inneased risk of spontaneous abortion ...." 
ThereferencetoEMFs swprisedmany observers, since the 

study was not designed to assess EMF reproductive risks and 
EMFmeasurements werenot taken until more than oneand-a- 

.half years after the last subject was interviewed Morewer, 
accordingtotheshldy'spublishedab~t,Wmmments 
revealed thaf"Abdomina1 expos@ to extremely low fresuen- 
cy fields (45 to 60 Hz) was similar forboth operators who 
used VDTs and those who did not" 

"It was a welldesigned study and makes an impomt 
contribution to the debate, but I am concerned about its limita- 
tions-particularly that it could not address ELF EMFs since 
thecontml group was exposed," said Dr. MicheleMarcus of the 
Mount Sinai School of Medicine in New York City. 

In a telephone interview with Microwave News, Schnorr 
explained &tt, "Si we d d  not concludeanything on stress 
and ergonomics, that left one distinct characteristic associnted 
with V D T A e  pre,sence of EMFs." NIOSH had planned to 
include questions on fertility and stress in the study, but was 
forced to delete them by the feded Office of Management and 
Budget (see MWN. S1086). 

The case group in the study comprised directury assistance 
telephone operators who worked with CRTVDTsat BellSouth 
offices. General* "0"-4elephone operators who worked 
with light-emitting diode (LED) or neon glow tube (NGT) 
displays at AT&T offices served as the control group. Schnm 
said that AT&T would not say how many in the control group 
used LEDs and how many used NGTs. 

Operruors using NGTs had half the abdominal ELF expo- 
sures of operators using LEDs. Schnorr said that the controls' 
ELFexposures wereduetobackgroundEMFsand waenotdue 
to the equipment they were using (see box on p.11). 

The. NIOSH measurements also showed as much as a 15- 
folddifference in the very low frequency magnetic field 
emissions of the same model IBM VDTs. In some cases, there 
was more than a three-fold difference in ELF magnetic field 
emissions from the IBM VDTs. 

'We found a lot of variab'ity between diierent VDTs, but 
given the low levels of EMFs, the exposures are not that vari- 
able," Schnorr said, adding that, overall, '"Ihe EMF exposures 
among the VDT o p t o r s  were quite low." 

The study met with mixed reactions from epidemiologists 
working on other VDT-ieproductiverisk studies."Oved, the 
NIOSH study is a strong piece of work, but there are some 
questions which it was not designed to answer, like the role of 
ergonomics and job shess," Dr. Robert Hiau of Kaiser Perma- 
nente in Oakland, CA, told Microwave News. In 1988, Hiatt 
coauthoredastudy withMynGoldha~andMichaeIPolen, 
alsoof Kaiser, which found that women who worked at VDTs 
more than 20 hours a week during the fmt trimester had 
approximately twice as many miscaniages as women who did 
not use VDTs (see MWN, W88). 

Mount Sinai'sDr. Marcusnoted that IheNIOSHstudy does 
not shed any light on subclinical miscaniages--those which 
occut tw early to be recognized by the mothers. Previous 
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animal and epidemiological studies have suggeswl that any 
increased risk of miscaniage from VDT work is most Likely to 
be in the earliest stages ofpre+y (see MWN, J m ) .  

Marcus is currently directing a prospective study of repro- 
ductive* from VDT work, which will include data on sub 
clinical mkaniages, job stress and ergonomics (see MWN. 
Jn85,M/J87 andJIA89). ltisnow in theearly stagesofdatacol- 
lection. Hiatt is also working on a praspective study of VDT 
reproductiverisks, which heestimates willbecompletedintwo 

(continued onp.12) 

More VDT-Pregnancy Studies 
In addition to the much-publiciwlNIOSH paper, two 

other epidemiological studies on possible reproductive 
risks from VDT work have recently been r e l d .  

Dr. Gayle Wmdham and coworkers at the California 
DcpartmentofHealth Services inBerkeley foundaslight- 
ly i n c m o u g h n ~ n s i g & c a n t - r i s k ~ f m W g e ~  
among VDT workers. M i d g e s  in the fmt oimester 
were more likely than later miscarriages to have an asso- 
ciation with VDT work--agreeing with several animal 
studies (see MWN. JiFW). Windham's team compared a 
subset of their data taken from members of Kaiser Perma- 
nente clinics with an earlier study of Kaiser members 
which showedasignificant asmiationbetween VDTuse 
andmiscarriages ( s e e m ,  W88).  Interestingly,there- 
sults again showed that Kaiser VDT users were approxi- 
mately twice as likely to have mimiages  as nonusers. 
Windham also detected an elevated risk of low biah 
weight and inmuterine growth retardation for the off- 
spring of frequent VDT users-though this fimding was 
also not staristically signifcant 

In a second study, Drs. Lars B m d t  and Claus Vmter 
~ie lsen ofthe university of .&arhns in Denmark found no 
substantialorstatistically significantincreaseintheriskof 
misc~geregardlessoftheamountoftimespent work- 
ingat aVDT. The study did show astatistically nonsignif- 
icant 80% increase in ihe incidence of congenital malfor- 
mationsamong childrenof VDToperatm who hada high 
level of job stress. The risk of one type of X i  defect, 
hydrccephalus (water on the brain), was 12 times higher 
than expected and was statistically significant Bmdtand 
Nielsen had previously released preliminary results from 
their study (see MWN, MAW). 

See Gayle Windham et al., "Use of [VDTsl During 
Pregnancy and the Risk of Spontaneous AboItion, Low 
B i i  Weightorlntrauterine GmwthRelardation:'Ameri- 
can JownalofIndustrialMedicine, 18,pp.675688,1990; 
Claus Nielsen and Lars Bmdt, "Spontaneous Abortion 
Among WomenUsing [VDTs],"ScondimianJo~~~lof 
Work. Environment & I!ealth. 16, pp.323-328, October 
1990, and"Congenita1 Malformations Among Children of 
Women Working with [VDTs]," ibid.. pp329-333. 
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NlOSH EMF Survey Most Comprehensive to Date 
Seemingly identicalvideo display terminals(WTs) can miraculousby measuring moreVDTs but wemay find more 

emit vastly different levels of very low frequency CVLF) quirks like the one I found with the IBM units." 
magnetic fields In the themost canprehensve se4 dEMF meas- At 30 cm fmm the the CCI units produced ELF 
urements ever released in theU.S., Richard Tell of Richard fields (at 45 Hz) below 4-5 mG and VLF fields (at 15 kHz) 
Tell Associates, Inc. found that the VLF fields can vary by below 2 mG, and the IBM units produced ELF fields (at 60 
as much as a factor of 15 according to how the cathode ray Hz) below 6-7 mG and VLF fields (at 16 kHz) below 1-1.5 
tuba (CRTs) were assembled by different manufactwen. mG. At 30 cm in other directions, however, some ELF field 

Tell concluded that the data fmm the IBM Model 4978 levels wereabove 30 mG forthe CCI units andabove 8-9 mG 
terminals "suggest that there are two substantially different for the IBM units. 
populations of VDTs-someproducing significantly great- TeU found that field levels at the opeliltor's position were 
ervaluesofmagneticfieldsthanothers,allofthesamemodel higher at the face than at the abdomen or the chest Mean 
number." magnetic field levels at the face were, for ELF, 0.96 mG for 

Thehigher-VLFIBMunits wereassembledby Motao- the IBM units and 1.03 mG forthe CCI units, and for VLF, 
laandthelower-VLFones byZenith,accordingtoTeU,even 0.08 mG and 0.52 mG, respectively. 
though the units a p e d  identical on the outside. In the "mhe apparent closer distance a m t s  for the greater 
examplecited by TeU, at 30 cm fmm the front of the VDTs, value of magnetic field at the face:' Tell said. As for electric 
aMotorok+IBMunitproducedaVLFmagneticfieldof 1.02 fields,"It wouldappear that the head of the operatortends to 
mG whiie a Zenith-IBM terminal produced a field of just be somewhat closer to the VDT and tends to attract electric 
0.07 mG. The Motomk+IBM VDT's ELF magnetic field field lines toward the face, thusdeaeasingtheintensity of the 
also was higher at 30 cm, though the differem was less electric field lines terminating on the rest of the body." 
p r e 5 . 2 8  mG, as compared to 159 mG for the In his reportforNIOSH, TeU included descriptions of the 
Zenith-IBM VDT. magnetic field waveforms and the calculated body currents 

Telltested24 IBMVDTsandthesamenumbermadeby induced by the VDT EMFs. 
Computer Consoles Inc. (CCI) for theNationalInstitute for Among other key fbdhgs were: 
Occupational Safety and Health O S H )  as part of its -VDTsdonotaddsignifcantlytoambiantofficeELFelectric 
epidemiological study of VDT work and pregnancy risks fieldlevels. According toTeU, '%I.@ electric fields appear to 
(seep.l).Healsomeasuredemissiotlsfmm24lightmig be principally a function of the m m  electrical environment, 
diode (LED) displays and fmm 24 neon glow tube (NGT) probably bemg morerepmentative of electrical wiring sys- 
displays. He took readings at 30 cm fmm all six surfaces of temsusedinthebuildingthanof any peculiarcharactexisticof 
the terminals and at the face, chest and abdomen at the the display." 
operator's position. The measurements were taken at ten -VDTEMFsdecayrapidlywithdistance.Foremple,asthe 
BellSouth and AT&T worksites in nine cities. All the LED distance between the operator and the VDT doubled, ELF 
displays were measured at one offce, however; the NGTs magnetic fields decreased by factors of 1.9-5.4, ELFelectric 
were also measured at one, differen& site. fields by factors of 2.0-6.7, VLFmagnetic fields by factors of 

He found that the operators of LED displays were 1.9-7.2 and VLF electric fields by factors of 3.0-7.1. 
exposed to approximately the same extremely low frequeu- .The ELF and VLF fields remained essentially constant 
cy (ELF) magnetic fields at the abdomen as were VDT whetherthedisplaysneenwasblankorfiUedwithcharacters 

the level for the NGT operators. The VLF -Ten compared induced body currents due to VDT EMF 
magnetic field exposures were "substantially less" at the exposures to those fmmradio broadcasts. 'Wormalexposure 
operator's position for both the LED and NGT displays. to VDTs in the workplace is not significantly different from 

The LED and NGT ELF fields did not decay with that induced virlually all of the time by ambient radio station 
distancefiwn theunits.InatelephoneinterviewwithMicro- signals to which everyone is exposed." he concluded. 
wave News from his office in Las Vegas, NV, TeU said that -None of the displays produced detectable X-radiation. 
these measurements led him to conclude that 'We fields are A copy of An Investigation of Eiecm'c Md Magnetic 
predominantly a function of theambient fields." Thediffer- Fields and Operator Exposure Produced by VDTs: NIOSH 
encesbetweentheexposlnesoftheLEDandNGToplors VDT Epidemiology Study (Report No.PB 91-130-500) is 
were attributed to variations in the office environments. available for $31.M) ($11.00 in microfiche) from: National 

TeUsaidthatthemeasurementsconhthatdifferences Technical Information Senrice, 5285 Port Royal Road, 
in emissions among all VDTs "fall within a given distribu- Springfield, VA 22161, (703) 4874650. For more on VDT 
tion--there are differences, but not dramatic differences." EMFmeasurements,seeMWN.Ap83,S84,084,D84, J/F85, 
He added that, 'We are really not going to learn anything Ap85, S/085 and S/087. 
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years. Both the NIOSH and the earlier Kaiser studies were 
mspective. 

"Thefactthattheydidn'tfindan increasedriskagrees with 
thebukofpri~researc~Dr.GayleW'mdhamofthe~omia 
Department of Health Services (CDHS) in Berkeley told Mi- 
crowoveNews.Sheadded~"Ifstudiesnow underway agree 
with the NIOSH findings, we won't need much more research 
in this area" Recently, Windham and coworkers at the CDHS 
found a small, statistically nonsignificant increase in miscar- 
riages among VDT workers which, they said, followed a ' b n -  
sistentpam of apossibly slightly increased risk" mtablished 
by earlier research (see box on p.10). 

Schnorrsaidthatsheseestheneedforstudiesof ELFEMFs 
and~uctive&,thoughtheseshouldbedonewithamore 
heavily exposed gmup than VDT operators."Our study was in- 

Declpherlng Wlre Codes ( C O M M ~ ~ O ~ P . I J  

USC topm the National Institute for Occupational Safety and 
Health (NIOSH), said that the team team have more to say once 
the study is published--most likely in early summer. 

There are indications that the USC dam may still yield new 
and unexpected results. Indeed, EPRI held a mall informal 
wohhop on March 19, also in Carmel, to lake another look at 
the data 

Lastyear,W&eimerandLeeperpmposedthatwirecodes 
may predict a mb'mation of field intensity plus angle-the 
direction of the magnetic field Using information on field 
angle, they reanalyzed the data from Dr. David Savia's child- 
hoodcancerstudy andDr.RichardStevens'sadultmrstudy 
and found highercancerriskratios than wereoriginally reported 
(see MwnS N/D90). 

In a telephone interview, Dr. Leonard Sagan, the pmgram 
manager of EPRI's EMF studies, said, 'The question of wire 
codes needs increased attention. Clearly there's something 
therethatneedstobeundemw 

Savia, ofthe Univexsity of North Carolina in Chapel W, 
has long maintained that wire codes are "superior" as a long- 
term indicator of exposure. Savia told Microwave News that 
Petas's findings are leading researchers to sharpen their focus 
on what wire codes say aboutresidential exposures. The study 
"narrows the range of alternative explanations for the entire 
body of literature:' he said. 

Savitz suggested that spot measurements may be "the 
precise measure at the wrong time" while wire codes are ''a 
mugh measure that covers the cwrect time period" 

"s a lot less fluctuation in wire codes than in meas- 
urements. Perhaps the critical variable is better measured by 
wire codes," Dr. Samuel Milham of the Washington State De- 
partment of Health in Olympia said in an interview. 

W d i e r  commented, "Measurements may not be the 
gold standard because we don't know what to measure." And 
Sagan added that, "Time-weighted averages of magnetic fields 
now seem tobeofdeneasingimpoitance, but thatdoesl'tmean 
that magnetic fields are off the h& 
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tended to determine whaher the VDT in itself could cause 
mkxrhges. ELF is a more general qu estion... and one we 
don't have a handle on yet," she said 

NIOSH first planned aVDT-reproductive risk study in late 
1982 (see MWN. N82). The final study design was limited to 
telephone operators who were 18 to 33 years old and worked 
betweenJanuary 1,1983 and August 1,1986. Pregnancies in- 
cluded in the study werelimited to those which ended between 
January 1,1983 andDecember31.1986 formkcmiages,and 
betweenMay 1,1983andDecember31,1986forliveb'i.In 
all. 2,430 women were interviewed between July 1987 and 
August 1988; 882 pregnancies were includedin the study. See 
TeresaSchnonetal.,'VideoDisplayTmWandtheRiskof 
S p o n ~ u s A b o I t k , n , " T h e N m E n g l a n d J o ~ ,  
324, pp.727-733,1991. 

Wire codes may point to other conditions not directly 
reIated to magnetic field exposures. Dr. Patricia Buffler of the 
University of Texas School of Public Health in H o u m ,  who 
chaired the February Carmel workshop, said that the observed 
association may be related to tramc density andlor lower 
soci0ecotw)micstatus: "Before youconcludethatwirecodesare 
an EMF surrogate, you have to address these otherquestions." 
Sagan concurred, pointing out the need to look at what wire 
codesmeanintermsofdemographic~specificpop~ons 
living in high-cunent configurarion and low-cmnt d g u -  
ration homes. 

Savia also noted that contaminated drinking water firm 
pipes conoded by ground currents may be responsible. But, he 
saiQ"Ify~~acceFthatwirecodesarere~tocancerrisk, 
then I t h i i  the leading candidate is magnetic field exposure." 

Sagan cited a need for non-epidemiological research. 
'Zaboratory -dies have become hcmsimgly impartant We 
need to do both whole animal and cellular studies." he said. 

Swedish EMF-Cancer Study 
Expected Soon 

The results of an epidemiological study of leukemia 
and brain tumors among EMF-exposed workem by Drs. 
Siv Tomqvist, Bengt Knave and colleagues (seeMWN, N/ 
D89) were also presented at the EPRI epidemiological 
workshop in Carmel, CA. 

Tomqvist and Knave, of the National Institute of 
Occnpational Health NOH)  in Solna, Sweden, both de- 
clined to release details of the study prior to publication. 
EPRI's Dr. Robert Black, who presented the paper, also 
refused to comment on the study. Thepaper isexpected to 
appearshortly in theBnrishJo~~M.IofInd~~triaIMedici~. 

The NIOH team was unable to present the results in 
personbecauseoftravelmeictionsrelatedtothewarinthe 
Persian Gulf. 

M I C R O W A V E N E W S  MarcWApril1991 



USC EMFLeukemia Study 
Corroborates Denver Results 

OnFebruary 7, Dr. John Peters of the University of South- - emCalif&(uSC)inLo~Ange1espresentedpre~data 
showing that children living in homes near high current power 
lines had a two-and-half-fold increased risk of leukemia (see 
MWN, JJ/Fl and p.1). The study confums findings by Dr. 
Nancy Wertheiier and Ed Leepr and by Dr. David Savirz of 
a statistically signiticant association between wire codes and 
increased childhood cancer risks in Denver, CO. 

The greatest leukemia risk for measured magnetic fields 
was consistently observedin the highest exposurecaEg0ry-a 
50% h m w e - b u t  the association was not statistically signif- 
icant,ilccordingtotheElectri~PowerR~hInstitute(Ep~, 
the sponsor of the study. There was no link to electric field 
measurements 

Inatelephoneinterview,MdecWtocomentbt- 
ly onhissh~dy~sayingonly thaS"1don'tthinkwe'mready toput 
our final interpretation on the results." He noted that the USC 
teamisinthepocessofverifyingthenumbersandlhathehopes 
to publish the results by early summer. 

In his presentation at an EPRI workshop in Carmel, CA 
Peters asked participants not to reveal details of the study. 
Peters's results were relased by EPRI. 

Nevertheless, some attendees told Microwe News that 
Peters's study indicated a threshold of about 2 mG for an 
increased childhood leukemiarisk-simi to that rem by 
Savin 

'The. meeling was a tuming point," Dr. Richard Stevens of 
BaueUePacificNmthwestLabinRichh~WA,said."It'snow 
a legitimate field of research taken seriously by mainstream 
scientists." 

-- -- 

In a telephone interview, Dr. David Savitz of theuniversity 
of No& Carolina in Chapel W called !he Peters study "WeU- 
designed and weUexecutedn and said that, 'Th? results seem 
very muchcompatiblewith our study and with Werlheimerand 
Leeper's study .... In a sense, it carobonues them." In his 1988 
study, Savitzalso foundamoreconsistent asmiation with wire 
codes than with measured fields. 

The most unexpected hding of thePelers study was asta- 
tistically significant link between childhwd leukemia and ex- 
posures toblack-and-white televisionsand hair driers. "It is also 
notclear whethershcat-term, very highexposm[s] ofchildren 
to magnetic (or electric) fields from electric applhce.s are re- 
sponsiblefortheobsavedriskorwhether~iatedexpo~ 
are resprmsible," accarling to a USC statement released by 
EPRI. The finding "suggests the need for moreemphasis to be 
pkwd on examining msient, high-levelexposure to fields or 
threshold effects," EPRI noted in its own public statement. 

Someex~whoattendedthew~opcautiwedthattoo 
much emphasis has been placed on the issue of a p p h c e  use. 
'7 think the critical variables are related to where the house is in 
the elecuic distribution system rather than to what is going on 
inside," Dr. Samuel Milham of the Washington State Depart- 
ment of Health in Olympia said Indeed EPRI's Dr. Lmnard 
Sagan toldMicrmmNewsthatthe&taare"suggestive," but, 
"I don't think we should make too much of iL" 

The team looked at 232 cases of childhood leukemia in 
children no more than ten years old between 1980 and 1987 in 
Los Angels County. The cases were matched with the same 
number of connols. The team took spot measurements and 24- 
how to 72-hourm01uws measurements in the m s  where 
thechildrenslept Exposumwemalso~sedby wirecodes. 
Parents wereinteaviewed by telephone on appliance use, m u -  
p a t i d  histories of both parents, envinxunentalexposures and 
other potential confounders. 

UPDATES 

Antenna Farm Concern...Comsite Pacific Inc., a mmuni-  
cations cmnpany, moved apregnant woman and her husband 
from a house itowns in the middle of an antenna farm in Santa 
Barbara, CA, to a new residence after measurements revealed 
radiofquency ~leveIsashighas501 pW1cdinandaround 
t h e h w s R R i t a a n d R O b e n O b e & w e r e a d v ~  
of SantaBarbamofficialthat"apoten~y s i g  
healthconditionexis ts..."inaJanuary 14 1etta:Countyofficials 
learned of the situation from Bruce Lusignan, a consultant with 
the Communications Satellite Planning Center in Palo Alto, 
CA, who d ~ e d  them in a E a m b e r  31 letter that "the 
residencehas levels greatly exceeding the ANSIleve Is... I lnge 
youto takestepstogetthemidentsofftheproperty."Copiesof 
both letters weae obtained by Microwave News. Lusignan had 
taken measurements as pan of an envirofimental impact as- 

m e n t  on behalf of Comsite, of Santa Maria, CA, which 
intends to add 50 antennas to the property, accarling to the 
Santa Barbara News-Press (January 27). Cumntly some MX) 
companie.s-FMradiostatim,pagingsmices, security alarm 
companies and othefidansnit fmm the &acre f m ,  the 
paper re@. 

INTERNATIONAL 
Romanian Bioelectric Society.,The recently formed Rom- 
nian Sociery forBioelectriciry MdBwradiutions will promote 
education and research into the biological effects of EMFs and 
NJER. The new gmup, created in the wake of the downfall of 
Nikolae C e a m u ,  is a "pmfes~icnal, scientific, nongovem- 
mental,nonpoliticalsociety,basedupondem~~ratic~ipIes~' 
The president of the society is Dr. Ioan Mamulas and the 
executive secretary is Dr. Valentin Musat. The society is based 
at 4 6  Visarion St, District 1, Bucharest, Romania 
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UPDATES 
LAW 

Compensation for Power Lime Fears...= c~trrs should 
recognizeEMFfearsindeterminingcompensationforprcperty 

. seized under eminent domain proceedings, David Zachary 
Kaulinan argues in a a n t  law review article. He favors arule 
stating &at, 'Zvidence of lost market value due to the fear of 
adverse health effects may be inaoduced regardless of the 
reasonableness of the fear."Citingnumemns claims ofproperty 
value damages due to power line health concerns, Kaufman 
contends that this rul- opposed to two others which reject 
"speculative fears" as a cause of property devaluation-is the 
most"ec0nomicallyefficient"becauseitpermitslandowersto 
ldmpen~dtedfordeneasedmadretvalueresu1tingfromboth 
objective and subjective risks. Kaufman refers to a nwnber of 
weU-known powerlinelawsuits, includingHourtonPowerand 
Ligllling v. Klein (seeMWN, NP85, N/D87,J/A88 andMIJ89) 
and Sun Diego Gas & Electric Co. v. Daley, although he does 
notmentiontheMarcy-Southsuit(seeMWN,S/088andS/089). 
Noting that the couns havebeen ambivalent a- 
rule-due toconcerns ovwpreseutingalanniingorinflammato- 
~ytestimony tothejuryaboutposiblehealtheffects-KaUm,an 
suggeststhat thesolution is toomit scientific evidencefmm the 
recordon thebasis W i t i s i r r e l e v a n t a n d u n n ~ a n d m y  
tend to inflame the jury." Kaufman maintains that triats would 
then be less confiding to both judge and jury, wculd ld less 
expensive to all the parties and would proceed at a faster pace. 
See George Mason University Lav Review, 12, pp.711-736, 
1990. 

MEDICAL APPLICATIONS 

MRI Safety& a a n t  papa. Drs Frank SheUodi and 
Emanuel Kanal, cochairmen of the Society for Magnetic Res- 
onancehaging (SMRl) Safety Commiuee,pmvideguidelines 
and suggestions for MRI safety and patient management, in- 
cluding warnings about patients with pacemakers and m d  
implants. SheUodi and Kanal recommend that a "cautious 
approach" should be taken with pregnant women, particularly 
during the fist trimester, although no "definitive association 
has been demonstrated" between MRI and effects on the devel- 
oping fetus. Their paper appeared in the inaugml issue of the 
Journal of Magnetic Resonance Imaging, JanuaryjFebruary 
1991. SheUodi is at the CedafiSinai Medical Center in Los 
Angela, CA,andKanalisatthePittsb~~gh (PA)NMR Institute. 

Magnetic Stimnlation.,The January 1991 Journal of Clinical 
Neurophysiology is a special issue devoted to "Magnetic 
Stimulation of the Nervous System:' Among the papers are 
eight review articles, four original contributions and several 
technology and equipmentreviews,covering the history, basic 
principles and clinical and research applications. Dr. Dudley 
D i  of Cleveland, OH, served as the issue's guest editor. It 
is available for $50.00 from: Raven Press, 1185 Avenue of the 
Americas, New York, NY 10036, (212) 930-9500. Subscrip 

tionsto the quarterly journal, which is the official publicationof 
the American Elecmcephalographic Society, are available 
from the same address: in the U.S., $99.00 for individuals and 
$165.00forins!itutions;elsewhere,$132.00forindividualsand 
$198.00 for institutim. 

TENS for Mu& Spasms..Transenlaneous electrical nerve 
stimulation (TENS) may be an effective treatment for severe 
muscle disease, according to a letter in the December 1,1990 
issueof T h e k c e t .  Drs.JenniferBendingandLynnCleevesof 
the U.K.'sNational Hospital forNeum1ogy and Neumsurgeq 
in London report that TENS si@icantly reduced the pain, 
hemorsandinvoluntarymovementsof a34-yeaddman with 
chronic muscle disorders. The patient showed the most im- 
prcvement when t r W  with frequencies of 20-25 Hz.... See 
also "TENS for Chronic Low-Back Pain," an editorial in the 
February 23 issue of The h c e t ;  TENS is ineffective in the 
treatment of lower back pain, according to a study repmfd in 
theJune7,1990issueof TheNewEnglandJownnlofMedicine 
(see MWN. J/A90). 

MEETINGS 

NIOSH EMF Meeting Papers.,The National Institute for 
Occupational Safety and Health NOSH) will publish a tech- 
nical report this summer containing the invited papers and 
summary recommendations from its January 3031 mkshoi~ 
on occupational EMF exposum ( s e e m  JIFY I), according 
toNIOSH'sPhilipBi~.ProceedingsoftheNIOSHWork- 
shop on the Heollh Effects of Electromagnefic Radiafion on 
Workers will be edited by Biabaum and Dr. John Peters of the 
University of Southern California in Las Angeles (see p.1). 

1992 IRPA Workshop in Cana &..The Intmmional Radia- 
tion Protection Agency (IIZF'A) has announced that iu 2ndIn- 
ternatwnnl Workshop on Non-Ionizing Radiation will be held 
May 11-14,1992,attheUniversityof BritishColumbii (UBC) 
inV~ver ,CanadaTheworkshopwi l l~theXthIRPA 
Congress, to be held May 17-24 in Montreat. A 1echn-e series 
and panel discussions designed togive participants an overview 
of Ihe EMF issue will be featured at the workshop. A simii 
IRPAworkshop was heldinconjunctionwith the 1988congress 
in Aushalia(seeMWN, S/087).Formoreinfmation, contact: 
Dr. Wayne Grecn, D i t o r o f  Occupational Health and Safety, 
5CV2075 Westbmk Mall, UBC, Vancouver, BC V6T 1W5, 
Canada, (604) 228-4218. 

EMF World Congress in 1992 ... Orlando, FL, will be the site 
of the 1st World Congress for Elecm'city and Magnetism in 
Biology and Medicine, June 14-19, 1992. The meeting will 
bring togetherthe interests of those involvedwith thebeneficial 
aspects of hioelectromagnetics and those concerned with the 
potential health effects of EMF exposures. For more infma- 
tion, contact 1st WorldCongress, c/o W/L Associates, 120 W. 
Church St, Frederick, MD 21701, (301) 663-1915. 
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PEOPLE VDTs 

Dr. Herbert Friihlich, a pioneer in the search for theoretical 
explanations of micmwave interactions with biological sys- 
tems, died on January 23 at the age of 85. A prof= emeritus 
at the U.K.'s University of Liveqml, he was a fellow of the 
Royal Soci ety.... The Canadian Centre for Occupatiwal Health 
and Safety (CCOHS) in Hamilton, Ontario, has lost its two 
expmonNIER,Dr.KarrtMarhaandDavidCharmn.Marha 
has opened a msulting firm, -1 Marha & Associates. He 
had emigrated from aeChoslovakia, where he headed the 
Depamnent of High Frequency at the Institute of Industrial 
Hygiene and Occupational D i i  in Prague. Marha, a bio- 
physicist, is the author of E1ectromagnetic Fieldr and the Ljfe 
Enviromnf. Charmn has joined the Fkfhion Protection 
Service of theOntario Ministry of Labour in Weston. CCOHS 
spokesman David Cohen told Microwave News that the orga 
nization will mtinue its EMF work but has not yet named 
replacements for Marha and Charmn....Dr. Robert Kulikmv- 
ski has been named acting dire&rofNew Yodr City's Bureau 
ofRdiationConhol,replac'ingDr.LwnardSdon.Solon.who 
authored the city's 50 pW/cmZ RF/MW standard, wiU assume 
other du ties.... Warren Sinelair is retiring h m  the presidency 
of theNational Council on Radiation Protection and Measure 
meats (NCRP), a position he has held since 1977 ... Anthony 
Valentino has been appointed vice president of the Applied 
SciencesGmupoflhcIlTRcsearchInstitute~inChicago, 
IL. He has long been associated with EMF research 
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Radon RationaleJlechostatic charges on VDT sueens can 
attract airborne radon progeny which might ham computer 
users, according toFrankZiembaof the AppliedElectmn Cop. 
inSanta~CA.InamntlettefinNmwe(349,pp.659660, 
February21, 199l),hereportedfindingrelatively highlevek of 
r a d o n p r o g e n y 4 o a c t i v e i s M o p e s o f p o l o ~  
lea&on VDTs in his company's office. "My m-matts 
suggest that natural radioactivity and high electrostatic fields 
are morelikely to be thecause of various m o n  complaints." 
he wrote. In a telephone inmview, Ziemba cited reproauctive 
a b n o d t i e s  and eyestrain as among the poss~&le eEfectr of 
VDT-related zadon exposure. The maximum radon buildup oc- 
curs "shortly after" VDTs are turned off, he wrote, when the 
screen face has a large negative voltage and beuxnes an "ef- 
ficient mUector" of positiveions. This can continue "formany 
hmiftheairisdryandthemainsourceofairionizationishm 
theradonba&gmund"Inhistest$colormo~tors, whichoper- 
ate at higher voltages than monochrome wits, attracted the 
highest levels of radon particles. Ziemba, who is preparing a 
more complete report on his findings for publication, told Mi- 
crowave News that the most important safety step is to reduce 
oreliminateradon l eve t s , andhea l so~dprevent ing  
VDTs from charging up. 
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field measurement 
Delemine magnetic shielding eHscliveness 

WrrP(or. U A O l W  USA 
T S I P h :  (SOB) 052-16IIIBUUSZ 

TOU FW: 1-800W-46S SC- - ,s,.:,,,s,7,FaX,SOB,88.991, 
CodsNene: WAWERSCT 

-- Special Offer .= 
Fill Out Your Collecfion of Microwave News 
For subsclibers only, back issues from 1981-1988 

are available for $5.00 each, while supplies last 
(10-issue limit per customer, prepaid orders only, 

please include mailing label). 
Order fmm: Micmwave News, PO Box 1799, 

Grand CenM Station, New York, NY 10163, (212) 517-BW. 

EMF Papers 
A clipping service on non-ionizing radiation 
Microwave News now offers EMFPapers. Twicea month, 
s u b s c n i  receive press clippings with the latest news on 
electromagnetic fields. Only $100.00 per mwth 

S u b s m i  today. or send $25.00 for a sample packet 
To order. call: (212) 517-2800. 

Safe VVDTs with 0.0 milliCauss (magnetic radiation) as well as 
0.0 Volls/meter(elcchic radidon) at 60 Hz and u VLF fnmcauen. 
c~es. Used by U.S. Congress, U.S. EPA. NY Sfate & kate 
Medical Schwl. Magnetic radiation milliCauss meten to mea- I '  I I sure pown lines. V E S ,  TVs. Call Cmrge Lechlcr at (800) 222- 
3003 or (617) 444-7778, or write for litemwe to Safe Cornout- I 
ing. Inc., 33 William St.. Needham. MA 02194. The gafe 
Monifor has been featured on CNN, NBC and CBS. 

EMDEX I1 

The Latest in EMF Technology 
0 Power-Frequency Magnetic Field Meter  
@ Latest Version of EPRl's EMDEX Meter  
@ On-Board Computer wi th  156k Memory 
0 Broadband 8 Harmonic Measurements 
0 0.0 mG to 3.00 Gauss Range 
@ GUI User-Friendly Software Included 

Enertech Consultants 
300 Orchard City Drive. Suite 132 

Campbell, California 95008 
(408) 866-7267 

ELF MAGNETIC FIELD METER 
MFG. by COMBINOVA As. SWEDEN 

*Meets Swedish requirements 
for accuracy. 

I *Locates sources 5 to 2000 Hz. 
Accurate, rugged, portable 

* Programmable, stores 4000 measurements. 

ERGONOMICS, INC. 
P.a 80X 964 . SOmHAMtTON, PA 1 8 M  . (215) 357-5124 1 FAX ((215 364.7582 I 
Magnetic Sciences International 
Setting an industry standaid foracmacy and economy: 

MSI-20 for general ¤¤I Hz use (3~3%); VDT ELF measurement of 
+ 10%. $149.95 + p&h. 

MSI-25 for a 1 8 0  Hz accuracy with no rising response to higher 
harmonics. For solid power-frequency surveys. $169.95 + pbrh. 
AU MSI meters complete with 2' shielded extension cord for 

flexible sensor use, Manual, standard probes, extra battery, etc. 
MSI-20/25 switchable for investigating harmonics. VDT ELF 

accuracy: f 2%. $189.95 + p&h. . MAG CHECKsensor modules available separately for uw? with 
muitimcten, havingrecording and frequency counting feahlres - 
from $64.95 to $99.95. For s a m ~ d a y  shipping send check + $6 p&l 
to MSI, 24258 Cnanning Way, Suite 489, Berkeley CA 94704 
or call 415 486-1024 for brochure or information. 
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$65 Million EMF Research Bill 
Heads to House Floor 

I 
/I 

1, 
n 
I 

tee approved a $65 Aillion elecmmagnetic iield (EMF) m - i  and com- 
munication measure on March 31 and sent it to the floor of the House as LXUI 

I i 
I 1  

1 11 

1 , 
I / '  

'I! 

I 
'1 

I , I 

of the national energy b i .  In the process, the committee shortened'the 
research program from ten years to five, effectively doubling the annual re- 
searchbudget w e b i s  banonoutsidemsultingandexperttestimony by 
researchers was substantially weakened; see box, p.11.) 

The House is now likely to act on the EMFresearch propasal this year 
since it is anached to legislation that is a high priority for both thek iden t  
andConps.  However,HouseleadeTshavenotyet scheduledactionon the 
energy bi. The original EMF b i ,  H.R.3953, was approved as a backup, 
with language identical to that in the energy bi. 

The EMF legislation has broad suppoa At a March 10 hearing of the 
science committee's environment subcommittee, utility, state and labor 
unionofficialsendorsedH.R.3953 (seeMWN, NN/D91 andJ/FW).'We hope 
this bi  becomes law this year," Bob Berglandof theNational RuralElechic 
Cooperative Association (NRECA) told the subcommittee. The Elechic 
Power Research Institute (EPRT) "supports the objectives of the proposed 
program:' saidEPWs Dr. Stanley Sussman. 

(continuedon p.11) 

I I  

Strong VDT Magnetic Fields Linked to 
Higher Rates of Miscarriages 

$ 1 1  I I 

Women who use video display terminals (VDTs) that emit s m g  
magnetic fields may be at a greater risk of having miscarriages than those 
using low-field VDTs, according to the pre l im ' i  results of a new Finish 
epidemiological study. This is the fmt time magnetic field exposures have 
been an integral part ofan epidemiological study of VDTrepmductive risks. 

Speaking at the First Congress of the European Bioelectromagnetics 
Association (EBEA) in Brussels, Belgiwn, on January 25, Dr. Maila 
Hiemen of the Institute of Occupational Health in Helsinki, Finland, 
reported thatVDToperators who wereexposed to exaemely low frequewy 
(ELF) magnetic fields of greater than 9 mG had a miscarriage risk close to 
three-and-a-half times greater than those who used VDTs with ELF e x p  
sures of less than 4 mG. The increase was statistically signiticant 

Women exposed to 4-9 mG ELF magnetic fields had nearly twice as 
many miscaniages as those exposed to less than 4 mG and there appeared to 
bea dme-reswnserelationshiv between magnetic fields and miscaniaees. 

1 1  

- - .  
but neither f6ding was signifi&t 

(continued on p.12) 



EMF NEWS 
u Power Line Talk a 

The DOE is sticking to its ambitious schedulefordevelopinga Dr. Imre Gyuk,EPA's Dr. Doreen Hill andEPRI's Dr. Charles 
unified national EMF research program by this summer (see Raffe.rty.'Wearepleased tobeworking with theotherresearch 
AWN, N/D91), but some federal officials seem wary of the sponsors to put together a m a t  brcadly representative confer- 
'department's way of doing business. Rep. James Scheuer @- enceonongoingresearch,"EF'RI's Dr. Stan Sussman saidinan 
NY)objectedtoDOE'sdechisiontoexcludethepm, the public interview. Driscoll saidthathe wwldencwrage thosewhowill 
and congressional aides fmm itsFebruary 28 meeting of repre- work on the NERP to attend the reviews.  his year's meeting 
senlatives from more than a dozen federal agencies. He deliv- willbeheldNovember 8-12attheHoliday Innon the Bay inSan 
emi a lectlrre on "open demorracy" to DOE'S Michael Davis 
at the March 10 congressional hearing on EMF research (see 
p.1). Davis, assistant secretary for c o n m t i o n  and renewable 
energy, countered that DOE ofIicjals closed lk hemagency 
meeting to create "an environment where we could have a no- 
holds-barred discussion." Marvin Gunn, the DOE official di- 
recting the planning process, told Microwme N w s  that the de- 
parbnent convened the meeting to ensure that DOE officials 
understand what wdotheragenciesaredoingonEMFsandto 
emp&i the need for a unified federal program. He said that 
he senseda "clear willingness to ccqcrate" at the meeting. But 
onepanicipant whoasked foranonymity toldMicrowave News 
that he could not shake the feeling that the DOE has a"hidden 
agenda."TheDOE will holdadditionalinferagency meetingsas 
needed, Gunn said. The department plans a m u d  of meetings 
thisspringforwaldnggroupsonscience,engin- 
munications. Public meetings are alsoon the agenda; dates and 
locatiws will be a n d  in mid-April, according to Gunn. 

uu W W  

In February, the Health Effects Institute's (HEI) board of 
directors concluded that the institute "has an obligation" to 
pursueEMF research if it can secure adequate funding from the 
governmentand theprivatesector(seeMWN, N/D91). Bawdon 
what has been learned during its planning effort, HE1 is prepar- 
ing a report addreding the question, "Does EMF exposure 
cause human health effects?" Itshouldbemplefedby theend 
of Ihii summer. HEI, based in Cambridge, MA, is ready to 
implement the five-year research plan thaI is being developed 
by the NERF' steering uxnmittee (see p.5). Alternatively, the 
HEIboardsuggeststhatwith$3 millioninnew fundsHEIcould 
collaborate with theNationalToxicology Programon itsanimal 
studies; or it could develop ways to improve epidemiological 
studies with an initial grant of $1 million. 

uu WW 

TheDOEandEPRIhaveagreedtoworktogetheragainasjoint 
spmmrs of the annual review of EMF research, held every 
November. Atthe 1989meeting.EPRIanmced thatitwould 
no longer ask its contractors to auend future reviews-instead 
they would present their tindings at the summer meeting of the 
Bi~electromag~tics Society (seeMWN, ND89). A new stew- 
ing committee has been set up to broaden participation at the 
meeting and to select the papers to be presented The membas 
are: Dr. Daniel Driscoll of theNew York State Department of 
PublicSe~ice,PaulGailey of OakRidgeNationalLab, DOE'S 

Diego, CA. 
<u WW 

?he Trial Lawyers for Puhl i  Justice (TLPJ) Foundatinn 
will hold its Second Annual Multidisciplinary Seminar and 
CituenActionConferenceonMay 15-16inAnnA&r,MI.The 
May 15 seminar is for lawyers, and the May 16 conference is 
being heldtodevclop"aneffectivefesponsetothepub1ic health 
hazards of EMFs on the ps-roots  and workplace level." ?he 
firstTLPJconference, heldinNovember 1990,servedtolaunch 
the ten-member Elecmmagnetic Radiation Case Evaluation 
Team (EMRCET), set up to investigate and evaluate EMF 
casesfor attorneys (seeMWN. WA91). Speakersat this year's 
meeting will include EMRCET attorneys, as well as Drs. Abe 
Liboff, Bruce McLeod and Peter Wright The registration fee is 
$150 for May 15 and $25 for May 16. However, lawyers who 
have represented utilities and manufacturers of EMFemiuing 
equipment must pay $1,000 to attend the seminar and will be 
barredfrom the conference. TbeRobenCarl Strom Foundation 
and the Michignn StateTrial Lawyers Association are cospon- 
sors of the May meeb'ngs. For more information, contact: 
Michael Withey, Scluceter, Goldmark & Bender, 810 Third 
Ave., Suite 500, Seatfle, WA 98104, (206) 622-8000. 

uu wn 

Answeringaspateof recentcritickin, Dr. GrangerMagande- 
fends the mceptof prudent avoidance in the March 15 issue of 
Public UtilitiesFortnighrly. Herespondsdirectl y to a vehement 
aaackby lheEIechwnagneticEnergyPolieyAIlianee@EPA), 
publishedlastOctoberintheHealrhPhysicsSocietyNewsletter. 
EEPA condemned prudent avoidance as "the abandonment of 
sciencece'anda"ptdangertosociety,as welolow it" Morgan 
counters that hihis snategy "is an example of using incomplete 
sciencetomakeamedjudgmentinthefaceof~rtainty." 
He makes it clear that he does not see EMFs as a grave health 
threat "On the basis of the epidemiological results, I'd give 
preUy good odds @em than a 90% chance) that if fields pose 
a risk, they pose a modest risk (ofthe order of 1 in 10.000 per 
year) to all exposed people, rather than posing a very high risk 
to a few unfortunate people." Yet he argues that theseodds still 
demand prudent avoidance. He adds W,'Whetherornot there 
is a risk, there is a good chance it will be at least a dccade before 
themainstreamscientificmmunitywillbeabletoreachacon- 
sensus" While actingon thepossibiiity of arisk "~nscontnuy 
to the usual societal habit of doclaring everything either safe a 
hazardous," he suggests, most people in (heir daily lives know 
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how to make common sense judgments about uncerlain risks. 
Hethenasks whether"omle@andregulatorysystem [il soset 
in concrete that we must ignore common sense? I think the 
answer is no...." Morgan and hismlleagues at Camegie Mellon 
Uniwdyin Pipsbm PA, Drs. Indira Nair andKeith Florig, 
pit fceward the idea of prudent avoidance in a 1989 OTA repoa 
( s e e m ,  JIA89). 

Xff ,,B 

In om last issue, werepted that a cammiuee of top scientists 

convened by the JASON Program Office (JPO) held a meeting 
to consider EMF health effects. This, however, was just an 
introductory session: EMFs will now beoneof the topics at the 
JASONs' main summer m i o n ,  to be held June 15-July 31 in 
La Jolla, CA, according to DOE officials. The DOE expects a 
Iinal reportby theend of the summer. EMF5 were selected from 
among some 25 issues submitted by various DOE offices, 
assistant secretary Michael Davis explained at the March 10 
congressional heating (see p.1). 

Bowman's Brave New Theory 
Dr. Joseph Bowman may have an explanation for the 

sometimes puzzlingresults ofepidemiological studies of child- 
hood cancer and power fiquency magnetic fields. He believes 
the key to the problem is the earth's static magnetic field 

'Whea a 60 Hz magnetic field is in resonance with the 
nahrral geomagnetic f ~ l d  there is a trend of increased child- 
hood leukemia risk with measured magnetic fields in the 
Universityof SouthemCalifomia&JSc] epidemiologicalstudy," 
Bowman told Microwave News. His analysis of the USC data 
resulted in odds ratios (Om) as high as 6.0 and 9.0 for those 
exposed to field levels greater than 3.0 mG, although he 
emphasized that these lindings are not statistically significant 

TheUSCstudyshowedaleukemiari&withwirecodes.but 
not with %hour or spot magnetic field measurements (see 
MWN. M/A91 and SI091). Bowman, a member of the USC 
team, is now at the National Institute for Occupational Safety 
and Health in Cincinnati, OH. 

Dr. John Peters, the lead investigator of the USC study, 
thinks that Bowman may be on to something impatant 'Thi 
may be where the answer lies," he said %a March 16 seminar 
at the Harvard Schwl of Public Health in Boston, MA. 

Dr. Abe Liboff of Oakland University in Rochester, MI 
agrees. "Bowman has struck boldly, like a swashbuckling 
scientist He deserves a lot of credit for looking at the earth's 
magnetic field in the context of epidemiology," he said in a 

on Geomagnetic Resonances 
Bowman's analysis has been hampered by the small sizeof 

the data set and by the intensity of thegeomagnetic field inLos 
Angeles, the site of the USC study. Static field measurements 
wereonly available for 128 of the 232 leukemia cases included 
in the USC study. Of these 128 cases, only 32 were in the 380 
mG resonance andody 14 were in the 506 mG resonance--the 
remaining 82 cases fell between the two. 

While applauding Bowman's work, Liboff has doubts 
abu t  some aspects of the model, including the use of Liboffs 
own lymphocyte data for determining the width of the reso- 
nance bands. Liboff suspects the bandwidths are too large but 
acknowledges that Bowman's assumptions were driven in part 
by the need to include a sufficient number of cases to test his 
hyputhesis. "As far as possible, Bowman used the tools avail- 
able to him, but, at this point, there aren't enough experiments 
to answer some of the questions that have to go into the anal- 
ysis," Liboff said. 

"There are plenty of questions to be answered and the 
hypothesis has not yet been thorwghly t e s W  Bowman said. 
Neverthelass, hebelieves that his Findings are strong enough to 
motivafethenextgenerationofch'dM~~ncers~es.He has 
talked to researchers at the National Cancer Institute who are 
winicing on a largescale EMF-childhood leukemia study, 
which will include measurementsof static magnetic fields (see 
p.6 andMtW, NID89). Peters and Bowman think that Denver 

telephone interview. isagdtestsikforfuturenudiesbecauseresonanceconditions 
Bowman said he was inspired by Dr. Carl Blaclanan's w d d  be met moreoften than in Los Angeles. Liboff, however, 

studies on calcium efflux, LiboWs experiments on cyclotron prefersNewOrleans.LAorPhoenu,AZbecausetheirgmag- 
res~lance and Russia's Dr. V.V. Lednev's theoretical models. netic fields are closer to the predicted resonance conditions. 
Resonances occur f o ~  60Hzfields a scittic fields of 380mG and Bowman's model will no doubt encourage researchers to 
506 mG,according to Bowman's calculations; heassumes that move away fmm theidea thataveragemagnetic field measm- 
thereis a91 mG bandwidth amundeachof the hvoresonances. ments can predict cancer risks. One of the USC team l ined 

Workhgpimady withPetersandDr. hnmnThanas, also their use of an EMDEX meter to measure fields to evaluating a 
ofUSC,Bowmanfoundthatwhenthecasesthatfitinthesetwo symphony orchestra with a noise meter, Bowman pointed i t  
resonancebands werecombined, therewasatrendof'ineasing Bowman said that he has received "fairly heated, but 
risk that began climbing at the second lowest power frequency justified, criticism" from a number of scientists since he began 
exposuregroupof0.7-1.4 mG (OR=2AO)andpeaked forthose discussing hi theory. He f i t  presented his f i n g s  al h e  
exposedtomorethan3.0mG (OR=6.00).Thevendofthisdoso November 1991 Department of Energy Conhactors Review in 
response curve approached statistical significance (P=0.056). Denver, CO. ~emaintains that his model has motivatedpeople 
For the cases in resonance at 380 mG, the risk of developing to think more in terms of mhanisms and to apply theoretical 
leukemia was nine times the expected rate. The original USC andexperimentalresultstoepidemiologicalstudies."Thisisthe 
study found no trend with measured magnetic fields. waytogointhefuture,"hesaid 
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EMF NEWS 
Legal and Administrative Notebook 

Neumloglcal Clalm Against WlSCOnSln Utlllty 
Theparents ofachiidwith aneurologiddisorderhavesued 

.Wisconsin Electric Co., seeking unspecified punitivedamages. 
Leo and Cathy M o n t e  of New Berlin, Wi, a suburb of Mil- 
waukee, state in their February 26 claim, filed in Waukesha 
County Circuit Court, that the utility failed to warn them about 
potential health risks associated with electromagnetic fields 
(EMFs), parlicularly for people with neurological disorders. 
They allege that EMFs from Wisconsin Electric power lines 
induced seizures in their seven-year-old daughter, who suffers 
from lissencephaly, a congenital neumlogid brain disorder. 
The plaintiffs' auomey, Timothy Aiken, is with the fm of 
Aiken & Scoptur in Milwaukee. 

EMFs inside the family's home ranged from 16 to 27 mG, 
according to Leo LaBonte's measurements. The utility found 
EMFs of 10-20 mG indwrs and 50 mG outdoors, at the edge of 
the right-of-way (ROW), under summer peak load conditions. 
Thehouseisabout70feetfrom230kVand 138kVtransmission 
lines, as well as from 26 kV and 8 kV distribution lines, all 
belonging to Wisconsin Electric. 

"There is nothing unusual about the LaBontes' home," 
Wisconsin Electric's EMF issues cmdinam, Jackie Olson, 
told Microwme News. ''We feel our facility neithercaused nor 
aggravated their daughter's condition." The Milwaukee-based 
utility noted m a letter to theLaBontes that EMFs at the edge of 
the ROW fall below the standards set by Florida and New 
YorkAeonly two states that have established magnetic field 
standards for transmission lines. 

EMF Trespass Suit Dlsmlssed In Vlrglnla 

suit and leader of Virginia RAGE, Residents Against G i t  
Electric, told Microwave News that the grwp wanted to be 
compensated for at least 300 feet of land on each side of the 
proposedli. She saidtheirgoal wastoraisecostsforthepiwer 
company and force it to bury the lines. Allhwgh the plaintiffs 
will not@--mostly becauseof high legal costs, according 
toPage-they a r e ~ g s i ~ l o s e n d t o t h e A r m y  Corps 
of Engineen, r e q ~ g ~ h a t i t p r ~ ~ e n ~ r n e n l a l  im- 
pactrepapagesaid thatacorrectassessment wouldshow that 
msrmclicn a h g  the& ROW would damage wetlands. 

Mlssourl PSC Approves Power Llne Sitlng 
The Misomi Public Service Commission (F'SC) decided 

onDecember13thattheUnimEIecuicCo.ofStLMlisdoesnot 
need lo mitigate EMFs from aproposed transmission line. In a 
written report (caseno. EA-91-56), the commission said that it 
cannot order the utility to reduce EMFs when there is w 
scientific evidence thatEMFs fmmpowerlinesdamage healh. 
The commission added, however, that it cannot conclude that 
EMFs are harmless. 

ThePSC's findings undeminealocal municipality's oppo- 
sition to the siting of the power line. The city ofLinn Creek, in 
Camden County, sought to blockoralterthepmposedmute for 
ihe 161kVline,700f&ofwhichwillfallwithinitsbounds.The 
city intervened before the PSC, claiming that the line would 
threaten public health and lower propmy values. 

ButthePSC,inJeffemCity,a~vedtheline,statingthat 
it will provide reliable service in the face of a growing demand 
for electricity in the area Linn Creek had requested that the 
utilityadoptapolicyofprudentavoi~andreroutethepower 

OnFebruary 10,aHanoverCounty.VAcircuitcounjudge line. but the commission responded that the Popased mute is 
dismissedalawsuit claiming EMFs as aaespass violation. The the most direct and least inhwive. 
plaintiffs will not appeal the decision. 

Nimeteen local families had filed suit against VirginiaPow- 
er, alleging that EMFs 6um the utility's pmposed power lines 
would invade their pmpenies. Judge Richard Taylor agreed 
with the utility that the Slate Coxpaation Commission (SCC), 
nothiscourt, hasauthority overpowerlines.TheSCCapprovcd 
Virginia Power's pmposal for the disputed 31.5-mile, 230 kV 
transmission line in 1990. 

The plaintiffs' ammey, Todd Benson, of the Richmond 
fum of Press,Jones, Waechterk Stoneburner, toldMicrowme 
News that EMFs constitute a trespass and that the claim is al- 
lowedunderVirginiaanticipatory trespass law. VirginiiPower 
auomey John Holleran, of theRichmondfi of Hun- & Wii- 
liams, disagreed. "You've got to have a physical invasion to 
show trespass and since EMFs don't constitute a physical 
invasion ... there's nothing the court can do," he said in a tele- 
phone interview. 

In his written complaint, Benson called Virginia Power's 

PG&E Sued Over Pmperty Sale 
A Sanla Cruz, CA couple is pursuing a lawsuit against 

Pacific Gas and Elechic (PG&E), claiming that the utility sold 
them property that itknew was unfit for development The suit, 
filedinCalifomiaSuperiorCourtin 1990,hadbeenon holduntil 
the couple could formally establish that they were denied the 
intended use of their property, d i n g  to Dale D a m ,  
auomey for the plaintiffs. Jacqueline and Michael Keogh. On 
February 11,1992, theSantaCluzCounty BoardofSupervisors 
denied the Keoghs' application for a residential subdivision. 

The board agreed with the county planning department 
determination that the pmperty is "not suitable" for the pro- 
posed development because "midents would be exposed to 
unsafe levels of EMFs:' The 1.95 acre parcel, which thecouple 
purchased in 1983, contains two 115 kV bansnission lines and 
one 21 kV disuibution line, all belonging to FG&E. EMF 
measurements at the site are as high as 18.7 mG in some 

plantowkeaM)-footeasementoneithersideofthebansmission lmtions, a c c d n g  to the M ' s  repon 
linc"gmssly inadequate." DaynaPage,principal plaintiff in the "The suit was filed because PG&E did not disclme that 
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When faced with legal defense fees wd possible liability 
msts, utilities must determine whether these claims will be 
mveredunda their insurancewlicies. writes Keith Meva in 

there was a problem with high Ems,"  Dawson, a with NER/J Pushes Ahead Despite 
the Scous Valley f m  of Dawson, Passafuime & Bowden, told 
MicrowmeNews. Dawsonallegesthattheutility participatedin Funding Uncertainties 
EMF studies before the sale, and should have, under California The National EMF Research Program (NEW) is moving real estate law, disclosed any material fact that might affect the forwarddespite unce*ty funding sources and the 
value of the propeny. 

But Stephen Jones, with the San Francisco law firm of pon of government agencies. 
At its March 24-25 meeting in Arlington, VA, the NERP 

Sedgwick,Detert,Mom&Amold,whoisre~r~ntingPG8rE, steeringmmitteedecidedto~areqUestfproposalsm 
said in a telephone interview that, "Back when the Keoghs this summer for a research adminishator and to begin research purchased the pmpeny, no one anticipated there wwld be a by Janltary 1593, problem in obtaining a building permit" Funhermore, the "We're in avery fluidsituation,"saidNERPChahan John utilitybelieves that there wouldbeno substantial health risk for Coughrm,refeningtothepossibility thatpendingcongrassional residents if the propezty were to be developed, Jones said. legislationmay siphon funding from theNERP.L'ietheNERP, 

the February 15 issue of ~ u b l i i  Utililies Fortnightly. ~ e i e r ,  a 
m e r  with the 10s Anneles fnn of Paul. Haslings. Janofskv 

Legal Advice 

&~alka,r~satts~&c~ho1derrin~ancel~~ation.& 
articleurnes utilities to fizht for the mveraze thev are entitled 

the legislation would set up a long-term research program fund- 
ed by federal, stateandprivatesponsors (seep.1 and MWN, N/D 
91 and J/F92\. 

to under thek~~~(m&hensive  generz liahiity) policies 
before araor~secedentisestablished"Ta, freuucntlvcarriers - .  
~wkforwaystoden~ mverage,"hewrites."~~cl&ma~ 
bearmethenextwme~fmntinuous~po~ssivedis 
where the totat amount of liability muld exceed the amount 
paid out in asbestos cases." . In a February 19 T&s Law Reporrer article, Mmorate 
defense lawyc; Richard Danba argues that claims aicging 
that EMFs muse cancu should be dismissed bcforc trial. Hc 
mutends that scientific data establishine an EMF-canca link 
areinconclwive--wdthatany tesdmon;isthereforebaredon 
inademate information wd should not be wrmitted in court 
D& notes t h u ~  for the same rcason.'hired amsdtants 
shouldnotbewrmit~cd~o~tifvthatEMFs"'mobablv"muscd 

. - .,- . -,. 
Anne Strauss of the New York Power Authority (NYPA), 

which has been the primary utility indushy supporter of the 
publioprivateapproach, said in aninterview that industrydoes 
not want to contribute to more than one national program. 
NYPA is a member of an informal group of potential private 
sectorsponsorsthatNERPofficialsdtheeesipnificantconnib- 
utors group." 

TheDOE and theEnvironmentalProtection Agency @PA) 
also p h  u,fundEMFresearch,anditisnotclearhowtheirplans 
will mesh with the NERP's. Thc DOE has asked Congess for 
$75 million for the fiswl year lhaI begins on October 1,1592. 
It is in theprocessof formulating an EMFresearchpmgram for 
federal and stale agencies and private companies. 

EPA currently has $1.94 million for EMF research. It has 
notdecided whethertospenditonresearch by agency scientists, 
allocate it according to DOE'S plan, contni te  it to a federal- 
state program such as the NERP or give it toa private research 
organiwtion such as the Health Effects Institute (HE0 ofcam- 
iwidge, MA(seep.2). A decision isexpectedswn,mding to 
agency sources. 

adding that the subject requires "funher, more formalized Working in theirfavor,steeringcommittee memberssay,is 
analysis."ThcT~~ic.cLmuReporrerispublisl~cd by ~I~eBureau NERP's ability to begin researchand produce results fasterthan of National Affairs in WasLington. DC. the pending mngressional piugram could. Energetics Inc. of 
-Whenmnsideringwhatcwbedonenowtominimizetherisk 
of liability in future EMF cases, Paul H d i  a litigator 
represenlingpublicutilitiesattheChimgolaw FinnofHopkins 
& Sutter, recommends that utilities weigh the following men- 
sures: encouraging public utility mmmissions to establish 
reaxmableEMFstandsrdr,mitigating EMFs innew transmis- 
sion lines and locating the lines away from schwls, hospitals 
and playgrounds; and encouraging mmpanies with EMF- 
generating equipment to form groups to monitor research and 
mcet with customers and wmmunity officials. '"The utility 
with apmgram that includes a reasonable response to what is 
pre~~ltly know wilt demense its risk of future liability." 
Hanzlik writes in his paper. "Electric and Magnetic Field 
Litigation-~gBeyondTo&y'sChallenges,"whichhe 
presented ataMarch9-10canferencesponsored byTrmsm& 
sion & Disiriburion in Arlington VA. 
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Columbia, MD, which is providing staff support b the. NERP, 
estimates that the bill would require at least 20 months of plan- 
ning before research would begin. 

At its March meeting, the steering committee intmduced 
two new members and announced one member's resignation. 
The addition of David Kleffman, deputy director of EPA's 
Office of Health Research, makes EPA the first federal agency 
to join the NERP. The utility contributors had considered be 
lack of federal participation a major drawback, NERP sources 
say. Cwghlin hopes to add at least one more federal represen- 
tative. Wendell Holland, a public utility commissiotler from 
Pennsylvania, has also joimed the steering committee. 

Dr. Mark Cooper of the Consumer Federation of America 
(CFA) has resigned. Sources involved with the NERP told 
Microme News that Cooper withdrew after the American 



EMF NEWS 
Public Power Association (APPA) and the National Rural 
ElectricCooperative Asmiition (NRECA), both of which are 
members of the CFA, questioned its involvement with the 
NERP. TheCFAdecided independently to haveCoopearesign, 
. the sources said. Cooper did not return calfs for comment 

% steering committee plans to add a member fmm a 
~tionalenvironmentalorco1t~umerorganization.Italsoisc~1- 
sidering addinga representative of theElectricPower Research 
Institute (EPRI), at the urging of steering commiuee member 
Dr. Charles Imbrecht, a CaWomia energy commissioner. But 
Coughlin said that he has already met with EPRI officials and 
he does not think they want to p i  the NERP. 

In itseffort to issueanRFP, thecommitteedirectedEnerget- 
ics to propose, by May 1, an organizational smcture, ajob de 
scription for the research administrata, a conflict of intern 
policy and bylaws. Energetics was also asked to incoqaate the 
NERP as a nonprofit organization. 

The steering committee will next meet this summer, when 
it hopes to finish the RFP. 

Major New U. K. Epi Study 
On April 1, the U.K's Coordinating Commiuee for Cancer 

Research (CCCR) will s M a  large-scale epidemiological study 
inanefforttode~inethecausesofchildhcodcancer, withthe 
possible mle of electromagnetic fields (EWs) among the 
hypotheses tested. 

Thefive-year,%miUion(about$lOAmillion)effortwillbe 
run by a management committee chaired by Sir Richard Doll, 
an epidemiologist at the Imperial Cancer Research Fund in Ox- 
ford "This very impatant shldy is ihe largest and most wide 
langing to becarried out anywhere in the world," saidhfessor 
Dame Margaret Warwick, the chairwoman of the CCCR. 

%familiesofallchildren under 15 newly diagnosed with 
cancer in England and Wales will be approached for the case 
conhol study. Over the course of h e  study, the CCCR expects 
to investigate 1,000 cases of acute lymphoblastic leukemia- 
the most common type of childhood cancer--and 3,000 cases 

State EMF Actions 
Connectlcut...A task force created by theConnecticut legislature Consavation after being return& there by the Ways and Mews 
last July has decided thar &opting apolicy of pmdent avoidance Commitfee in Jarmary. AB 4657 would authorize theDepartment 
of EMFs wouldbepremaam. The group, mchaired by represen- of Envhomnental Consmation (DEC) to regulate EMFs. The 
tativesofthe~entsofhv~talRotectionwdHealth measure also remmmends EMF exposure limits along ROW 
Savices, wmte in its interim r e p &  issued in February, that the edges:forexample.150mGfaatrwsmissionlineoff~)morethw 
stateshouldnotruleout"ansssociationbeONeenEMFsandhealth 230kVanduX)mGfora5OOkVline.'IheDECwouldberequired 
risks and...& subjectneeds moreinvestigation"'Ihetaskfameis to review lilaahire on thehealth effects of EM& and to submit a 
hiring ammlfwttoconductaliteranuerwiew.Its f i r e p o r t i s  re@ to the govmor and the legislature by January 1993. New 
due by October (see MWN, Wl and JIA91). Yorkalready foUowsstwdardssetbythePubHcSmiceCommis- 
IUinob..Abillrequiring ah%+yearmo~riumonthemnsrmo sion (seeMWN, SS/090). 
tionof powa lines cm~ying more than 60 kV was inmxlucedinto Penn~~hh...HB 2273, inhmf~ced by Rep. Paaicia Camne, 
the House on February 13 by Rep. John Matijevich HB 2775 w o ~ l d a u t b x k  the Public Utility CaMlission (PUC) to develop 
wouldalsorequiretheIllinoisComenzCanmission m mnduct an EMF avoidance program to reduce public exposure to EMFs 
a study of the effects of EMFs onhealth and to submit areport to fmmpowalines. The wgwn would bebased on theconcept of 
rheIegislanuebeforeJanuary 1995.Themeasurestafesthatpwa pNdent avoidance. The mwmre. i n d u c e d  1 s t  IJwmber 10, 
lines greater than 60kV muldberepaired andrebuilt as long BS the awaits ahearing in themnmationmmmittee. It wouldauthoh 
modxcatirn didn't increase utpacity. The bill is pending in the the PUC to adopt standards for maximum EMFs at ROWS. In 
House Rules Committee. Senate sponsors have not been addition, the PUC would milect apowa line siting fee h any 
named ... Anotha bill with a similar h e - y e a r  m o w m  was public utility authorized to build a transmission line. 
inmxlucedb~R~.SuzwncDeuch1er0nMmh4.HB2863 would Wisconsin-AB 698. whichwouldrequheasurvey of thelocation wGe the DcP-mt of and & h d  Resources of mnsmission lines in relation to SCIDOIS and otha public 
conduct a study on the be& effects of E m s .  m e  m m  facilities, waspassedby the Asmbly  onMarch 1l.hmxlucedby 
which was =signed to h e  H o w  h v k o N I I ~ ~ t  and Cam- Rep. Maxine Hough last November. the bill originally calted for 
minee onMmhB-wouldrequireareF to the legisl-by a moratorium on the construction of new lines of at least 60 kV. 
January 1994. This requirement was laterdeleted. "Even though the f d  bill is 
Indinm..h EMF bill i n a o b e d  by Sator ~ ~ k r t  ~~~k~ ~~h~u~~dfromthe~rigindlanguage.it'sa~~~~t~i~t~,"~~id 
passedthe~enateon J ~ u a r y 2 7 ~ t d i e ~ t w O & y s t w a s  Pauleue Quick, legislative aide to Hough "A survey is the most 
moved to the H~~ committee on ~ u l ~  ~ ~ ~ i s l ~ t i ~ ~  minor action you can take, yet it received tremendous opposition 
dures, SB z23 woold have reqw the urility ~~~~l~ corn- fmmutilities and individuals."'Ihelegislationstillmustbepassed 
mission to study scientific li- about the health effects of by the .'knate and then signed by the gov-. 'Ihe Wismnsin 
EMF~ and to EMF safety rqirements with regard to Public Service Commission decided in January that state utilities 
transmission lines. must use the k t  available contrul technology to reduce EMFs 

from new and upgraded transmission lines; bwevor, it rejected a 
New York...An EMF bbi l l d u c e d  by Assemblyman Maurice citizws group proposal for a tiwe-year moratorium on new lines 
Hinchey is awaiting ah~gintheCommitteeonEnvimmnentai of at least 60 kV (see MWN. J m ) .  
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of other types of cancer. A similar study among S&h chii- 
dren began a year ago. 

Along with EMFs, four other possible risk factors will be 
investigated. They are: ionizing radiation (exposure both in 
utero and afterbirth); carcinogenic chemicals and drugs; dam- 
agetothefather'ssperm by chunicalsorionizingradiation: and 
infectious agents. 

A large-scale study of childhood cancer is already under 
way at the National Cancer Institute (NCI) in the U.S. (see 
MWN, JIF89). It should be completed by 1995, according to 
NCI's Dr. Martha L i t  The @Me EMFchildhood cancer 
linkisalsobeingsndiedinAumlia(seeMK/N, JIA91). 

A previous U.K. study on power Line EMFs and childhwd 
cancerfailedtoshowany~iation,butfewofthe~ci~ts 
were, in fact, exposed: more than 95% of the cases' and con- 
tmls' homes hadcalculated magnetic fieldsof less than 0.1 mG 
( s e e m  J/F91). 

Dollisatsothechahanofanad~groupthatreviewed 
the status of EMF research for the National Radiological 
Protection Board and that formulated p-hities for future study 

p.9). 

California Group Reaches 
Limited Agreement 

California EMF Consensus Group members were unani- 
mous in their basic belief that"society can no longer ignore the 
warnings that electromagnetic fields EMFs] are a potential 
probIem,"a~~~ding toaMarch20report Although thegroup's 
17 memberswho repment diverse interests including utili- 

HIGHLIGHTS 

ties, labor unions and citizens groups-recommended that the 
California Public Utilities Commission (PUC) adopt research. 
education and mitigation policies, they mutd not always agree 
on how these requests should be implemented. The u~sensus  
gmup was charged in October 1991 with developing recom- 
mendations on interim EMFpolicies for the PUC. 

First among the consensus gmup's policy recommends- 
tionswasthatthePUCado~anintaimplanthatpermitsutilities 
to take wcost or low-wst steps to reduce EMFs. There was no 
u~sensus  on how to define "low-cost" mitigation, however. 

In the field of m h ,  recommendations for state and 
national EMF research programs were iesaained by members' 
inabiity to agree on funding levels for the progcams 

Although the consensus group recommended an EMF 
education plan for elearic utility perscfinel and customers, the 
members could not agree on how much more shwld be spent 
than the $3 miUion California electric utilities now contribute 
annually to EMF education programs, and on who should pay 
to implement the plan. 

The consensus gmup also recommended that the commis- 
sion~eIectric~tiestoconsiderpublicm~abwtEMFs 
when siting new faciities, and, at the same time, proposed that 
the public take action to protect iW--for example, by adopt- 
ing a policy of prudent avoidance. The PUC must decide if it 
wants to hold formal hearings andadopttherecommendatim. 

For a copy of the rqm't, Issues andRecommendalions for 
Interim Response and Policy Addressing Power Frequency 
Elecm'c andMagnen'cFieldr, contact CA PUC, CACD-Envi- 
ronmental Section, 505 Van Ness Ave., San Francisco, CA 
94102, (415) 703-2523. (Formore on theconsensusgmup, see 
Mwn! N/D913 

Testicular Cancer Cluster Among Police Radar Users 
Seven officers in two snall Michigan police departments 

have been diagnosed with testicularcancer, and traffic radar is 
suspected as a possible cause. The two departments, in Grand 
Rapids and the nearby suburb of Wyoming, have 265 and 75 
officers, respectivelyand a total ofabout 200 patml officers. 

"Thisstrikesmeasveryod&very unusual," saidDr.Robert 
Davis, who is studying cancer rates among police officers in 
Washington State. "We shouldn't just dismiis it out of hand." 
Headdedthat, "My gutfeeling isihakgiven thatwedon'tknow 
what causes resticular cancer, radar is the common factor 
among these officers that is unusual." 

Four officers in the Grand Rapids department developed 
testicular cancer over the last ten years-dkgnosed in 1982, 
19M, 1988and 1991.Eachof thef~threehadusedhand-held 
radar units for over ten years prior to diagnosis, according to a 
series of interviews. The founh had used radar for less than a 
year and only for a short time before his cancer was diagnosed 

In Wyming, W officers developed testicular cancer. 
Two were diagnosed in 1979: one used hand-held radar for 
about five years, the olher for more than ten years. The third 
officer was diagnosed last year; he had used hand-held radar for 
six months in a previous job in the early 1980s and had used 
dashboard-mounted radar more recently for two-and-a-half 
years in Wyoming. 

Davis, of the division of general pediatrics at theuniversity 
of Washington Medical Center in Seattle, explained that to 
quantify the possible link between the testicular cancer cases 
andradaruse, he wouldcount only six of thesecases. He would 
include h e  most recent Wyoming case, but he called it "ques- 
tionable," since the officer's exposure to hand-held radar was 
limited. He said the Grand Rapids officer diagnosed most 
recently apparently was not exposed to radar long enoughprior 
to diagnosis to be considered 

Thereareatleast twoothercasesnot included inthecluster: 
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afourthWyomingofficerwhousedmdarhadabenigntesticular 
tumorremovedinthelate1970s,andanoffwinthe~sher- 
iff's deputment was diagnosed with tesrcular cancer in 1989. 

Davis designed his analysis to bii his calculationsagainsf 
finding any excess incidenceof testicular cancer. Heconsidered 

'a group of 3M) officers; going back to 1960, he allowed for a 
complete turnover in the work force every ten years; he also 
used the peak testicular cancer rate, which is for men 25-35 
years old, though many officers would be olderand at less risk. 
Withtheseassumptions, hestill found thatonly about twocases 
would be expected in this group. Thus, five or six cases in the 
actual population is up to triple the expected rate. 

"The numbers are s!mng," said Davis, since they show an 
elevatedriskeveninananalysisdesigned toavoidsucharesult. 
He cautioned, however, that any disease cluster can be a 
statistical anomaly. "The way to follow this up is to do a large 
scale study," looking at the cancer rates among at least 50,000 
to 100,000 law enforcement officers, he explained 

The policemen themselves suspect hand-heldmdartobe the 
cause of their cancer and they point to the way they used their 
radar guns. David Berndt, the Grand Rapids officer who was 
diagnosed in 1988, told Microwave News that he ofien left the 
radar, which mmittedcontinuwsly,restingnearhisgroin. In 

what he described as common practice among fellow officers, 
Bemdtwouldpoiattheunitoutthewindowtoclockaaff~c,then 
rest it on the seat, on his lap orbetween his legs when it was not 
in use. "You would plug the unit in and then typically it would 
beon forthedurationof theshift," Bemdtsaid, adding thatmost 
units had an d o f f  switch, "but no one used it." 

BemdthassuedthemanufacMerSofthe&gunshe& 
CMI Inc. and MPD Inc., Loth of Owensboro, KY, Decam 
Elec!mnicsInc.ofl)ecatur,ILandKusm SignalsInc.ofOver- 
landpark, KS. "It seems to me that there is bothastatistical and 
a logical connection between the cancers and the radar units," 
explainedBerndt'sattomey, BarLwaCmzierofBremer, Wade, 
Nelson,MabbiuandLduin GrandRapids.CroziertoldMicro- 
wave News that she "anticipate[sl there will be more claims 
filed." (See box below.) Bwndt's case was fded in Michigan 
Circuit Court on November 8,1991. 

Davis is developing aquestionnaire, which he hopes to use 
to interview officers with testicularcancerin the Gmnd Rapids 
area and elsewhere (see p.13). In Washington State, he is m- 
ducting a cohon study of state paml officers, looking for ele- 
vated cancer rates related tomdar use, in collaboration with Dr. 
Samuel Milham Jr., anepidemiologist forthe state Depdmnent 
of Health in Olympia (see MWN W 1 ) .  

Other Police Radar Developments 
A hearing date of August 11 has been set for police oElicaEric away from the driver. it was 265 n W / d  and pointed over the 

Bardure's lawsuit against Kustom Signals Inc. and MPH In- driva'ssbouldertowardthe~ofthevehicle,itwas90nW/rrn'. 
duseies Inc. of Lpwa, KS. Bendure alleges that Ih mmpanies' With the fixed unit, the lowest exposure was achieved when the 
hand-heldradarunits causedhis lymphoma, which originated in radar was mounted on the dashboard and angled away from the 
hispmin(seeMWN.M/A91).Meanwhile,thesuitfiledby Hyman driver; thehighatexposure. 16nW/cmz, wasmeasuredwhen the 
Rosen against Kustom Signals in March 1991--the first police antenna was mounted on the inside of the rear, driver's-side 
radar case--has now been dismiss& Attcaney John Sweeney of window. Even stronger expoxes came from a police radio 
Agoura Hills, CA said he voluntnrily withdrew Rosen's suit syslanthatRetlittestcd:thehighatm~ementfromtheradio 
because of difticulties in establishing the extent of the offica's was 19 mW/cn?. While poiNing out that the radar emissions 
radaruse. Rosenwasdia~dwithmelwenaonthehkofhis were dl below cwent national stwdsrds. the report states that 
neck in 1986 and died Noveanber 7.1991. S w a y  explained, ''he levels observed were stiU quite interesting and of mncem 
'Wewereumbletogethistestimonyabouthisradarusageashis musideringwharmaybeviewedaslong-tamexposuretopolice 
condition was deteriorating andhe haddifficultymmunicating offi~~~."Rcpared byRetlifandF.LHeleneInc., aWallingford, 
towardtheendofhislife."S~e~1eytoldMirrow~Newsthatthe (JT mnsulting f i  the report recanmends "catain pdent 
logs kept by Rosen's employer, the U.S. Park Police, were steps"tominimizeexposure:fixed-pitionunitsshouldbeused 
inmmplete. "Rosen told me he used rsdar continuously since ratherihanhand-heldradms,andcmainlocationswithinapaaol 
1979 or 1980. and I believe that" Sweeney is ah ~ n t i n g  car should be avoided. A limited number of copies of the repon 
Bendure and is coco~msel with Barbara Crozier on the lawsuit are available from: Connecticut State Police Union, 2138 Silas 
filed by David Band1 in Michigan (see story above). Kustom Deane Highway. Rocky Hill (JT 06067. (203) 7210121. 
Signals declined to mmment . The cantroversy that flared in Connecticut last year over the 

Apoliceoffiw is subject to the greatestradar exposure when a possible police radar--cwcerlink lednot only to testing of radar 
hand-held unit is placed on the fmru seat next to the officer, unimiu;, but ah to legislation to reshict their use. HB 5070 would 
acmrdingto arrportonamies of measunntentscommissioned bantheuseofhand-heldradarunitsinthesta~stepthatmany 
lastfaUbytheComecticutStatePolice.Emissionsfmma[kcat~ local police depamnents and the C o d c u t  State Police insti- 
MVR724 fixed-position radar and from a Kustom Signals HR-8 mted at least teanporarily last Octoba (see MWN, N/D91). It is 
hand-heldunitweremeasured at RetlifTesting Labs in Ronkonk- sckdulcd to be mnsidned by the M House on April 9, according 
oma.NY. Exposures weremeasuredatheadheightin thedriver's to the secrcwry of the Labor and Public Employees Canmiuee, 
positionof apatrolcarwhiletheradars wereoperatedinavmiety which oppoved the me- 14 to 1. Another bill. rrquiring the 
of positions an officer might use. With the hand-held unit on the labor ommissioner to s ~ d y  possible cancer risks associated 
sea& facing he driver. the exposure was 164 pW/cmz. Facing with the use of hand-held radar. died in mmmiaee. 
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U.K. Panel Discounts ELF & RF The panel cited theneed formore research. Itremmmended 
epidemiological studies of workersexposed to EMFs on the job 

Cancer Risks, Seeks Research and of children exposed at home and said these studies should 

Anadvisory group set up by theU.K.'sNationalRadiolog- 
ical Protection Board (NRPB) has concluded that there is "no 
firm evidence" of a cancer risk fmm exposure to extremely low 
frequency (ELF) electromagnetic fields @MFs). 

In a repatreleased on March 3 1, the NRPB panel said that, 
"The experimental evidence [on ELFEMFsl provides no rea- 
sontosuggestthatacarcinogeniceffectofanysortisatall likely 
except possibly for a small risk attributable to melatonin." With 
respect to epidemiological studies of brain cancer, the panel 
cmluded that for children the "weakevidence" of an associa- 
tion with EMFs may be due to "artefacts of the method of en- 
quiry" and that for workers it isUimpossihle todecide" whether 
the risk is due to EMFs or to chemicals. 

For radiofrequencies (RF) above 100 kHz, the panel found 
that animal studiesprovide"someevidence foreffectson tumor 
incidence," but noted that they cwld be due to heating. 

Atapress conference heldin h d o n ,  Dr. Roger Clarke, the 
director of the NRPB, said b t ,  'The epidemiological data in 
particular do not appear to provide the basis for restricting 
human exposure to non-ionizing electromagnetic radiation." 

be underraken "assoon as practical" (seep.6). In a reference to 
male breastcancerrisk, the panel said that themevidence is sug- 
gestive enough to require further investigation." 

Experimental W i t h  animal andcellular-werealso 
suggested because they "can play a signscant role in resolving 
current~~%~tieson~possibleas~~~iationbetwm [EMFs] 
and wrcinagenesis." 

Theadvisory group, whichwaschairedby SirRichardDoll, 
was set up to review the U.S. Environmental Protection Agen- 
cy's @PA) report on EMFs and cancer (see MWN, J/F91). In 
c o n m  to the EPA r e p &  which placed a higher risk on ELF 
EMFs than on RFradiation, the U.K. panel found that RF isof 
greaterconcem. "There is room formore doubt" that there is no 
cancer risk above 100 kHz., said Doll, who is at the Imperial 
Cancer Research Fund in Oxford. 

"Electromagnetic Fields and the Risk of Cancer: Reponof 
an Advisory GmuponNon-Ionizing~tim,"Docmntsof 
the NRPB, VoL3, No.1, 1992 is available for fl0.M) fmm: 
HMSO Publications Center, PO Box 276, b d o n  SW8 5DT, 
U.K. It will m beavailable for $25.00 from: Unipub, 461 1-F 
Assembly Drive, Lanham, MD 7D706. (800) 274-4888. 

Research Update: New EMF & NlER Books and Papers 
Glenn Bell et al., "Human Sensitivity to Weak Magnetic SchoolofMedicineinLamaLinda.CAdesnibethecaseofa61-year- 
Fields." The Dmeet. 338. ~~.1521-1522. December 14.1991. oldmw w i t h m  whose desk chair was above apowertransfm-= 
and "Electrical in *i ~ ~ b b i ~  Bra& can B~ Alte;ed bj on the floor below his office. When the man's Eeet were near the 

transforma. the exposure m h e d  as high as 75 mG. While the re- Light and Electromagnetic Fields:' Brain Research, 570, that may & a *,,-, thq,nofe lhar 
pp.307-315,1992. "His &stsymptom was fwtdmgging wdloss of m m l o f  the rws." 
This researchgmup from Lauisiana Slate Medical Cmta in Shreve 
port. including Dr. Andrew Marino, found that half of a group of 14 Richard P. Gallagher et al., "Brain Cancer and Exposure to 
volunlew responded to 250 mG or 5W mG magnetic fields. The Electromagnetic Fields" (letter), Journal of Oceujmtional 
second paper explores the effects of EMFs on the EEGs of rabbits. ~edj,.jne, 33, pp.944-945, &ptember 1991. 

D. ~ h ,  ~ ~ ~ i ~ ~ h ~ j l i ,  V.G. ~ i l ~ ~ i ~ h ~ i l i   and^^. b ~ ~ ~ ~ b d ~ , . w  Theauthoxs, htheBntishColumbiaCwcer AgencyinVwmuver, 
Canada, found anmiflcan[elwafedriskofbrain tumormodty Elecvomagnetic EnhancestheInduction among w d a s  to EMFs, Butthey a]so fomdhig~iatesof 

of Rat Mammary Tumors by Nitmsomethyl Urea [NMU]:' brain tumordeaths among thoseinotheroccupatim. 0nanalysis.the 
Cancer Letters, 61, pp.75-79,1991. onlv mmmon festorthev muld identih. was that those afflicted wae. - 

%e-Ch, basedin~bilisi Republic of Georgia, found forihemostpart, of hig~sacioemno~csstatus: govemmentofficiak~ 
hat slatic and 50 H~ magnetic fields acd synrrgis~cal~y with engin= aboard ships. civil and mechanical agineers. Bus drivers 
NMU. a chemical carcinocen kwwn to increase the incidence of wmmexce@on. 
breast nunon and reduce ihe mean latency period for thcir develop 
mmt AS the magnetic field ex rams  mew Ionern. more rumon R e h  Goodman and Ann Shirley-Henderson, "Transcription - - .  
developed, and they grcw more quickly. and Translation in~e l l s~xposed  to Extremely LOW ~req&icy - - 

Electromagnetic Fields:' ~ioeleetrochemis& and Bioener- 
Zoreh Davanipour et al.,'UectromagnetieFieldExposure and gelics, 25, pp335-355, 1991. 
Amyotrophic Lateral Sclerosis [ALSI:' NeuroepidemioIog~, 

of EMFeffeclsonRNA mPtion(seeMWN, J,A883 and 10, p.308.1991. JIA88). 
Six years ago, USC scientists reported that electricians had elevated 
rates of ALS, a degenerative and usually fatal neumlogicat disease Leland H. Hemming, Architeeturn1 Electromagnelic Shield- 
(see MWN, SD86). Now, researchers at the Loma Linda University ingHandbook,A DesignandSpecgiialrlion Guide,New York, 
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HIGHLIGHTS 
NY: IEEE Press, 1992,240 pp.. $59.95. 
Written for mhitocu and engin-, this volume includes detailed 
informationon thenecd forRFshieldiie. sonlc basic shieldme theow 

Rene R. Kuijten et al., "'Parental Occupation and Childhood 
Astrocytoma: Results of a Case-Control Study," CancerRe- 
search, 52. pp.782-786, February 15,1992. 
In this case-control study of 163 pairs of children, -hers from 
The Netha1& w d  the U S .  obsaved a significant risk of brain 
tumors among the children of electrical wd electronic repairmen. 
However, they write that this finding "has to be interpreted very 
cautiously, since it was basedononly nine dismrdantpain andsince 
we were unable to replicate the previously obsaved elevated risk in 
thecombined group of electrical assembling, installing and repairing. 
Fwthennore, odds ratios for [EMU exposure were only slightly 
elevated." 

Martin C. Moore-Ede, Scott S. Campbell and Russel I. Reiter, 
eds., Eleclromagnelic Fields and Circadian Rhythmiciry, 
Boston, MA: BiiWuser, 1992,210 pp., $49.50. 
Themrwiewpspersinthiscollectionwere~t~~~1tedafaconfa- 
ence sponsoredbyEPRIml989(seeMWhrMWhr S/088). Among the authors 
are: Drs. Martin Kavaliers, James Olcese, Klaus-Peter Ossenkopp. 
RusselReiter. Walter Rogers, Kwt Salzinger. PeterSemm and RUtger 
Weva, as well as groups from Banelle P d c  Northwest Labs wd 
from the Max Pla;kl&ti~te. In addition, thae are threeshonmm. 
mentaries by h. Sue Brinkley. Brucc Goldman and AlCd Lewy. 

J. Michael Muhm, "Mortality Investigation of Workas in an 
Electromagnetic Pulse EMPI Test Program." Jountol of Oc- 
~ ~ @ ~ l h f e d i C i I I e ,  34, pp.287-292, Match 1992 
Muhm an epidemiologist at Boeing. found a suggestion of "an 
association between dealh due to leukemia and emulovment in ihe 
EMP test program" but notes thar "fim mnclusions could not be 
dram because of limitations of the study." He advocsres "fmha 
investigationinanindqndentcohan"In 1990,Boeingpnid$5M).WO 
to settle a suit by Robat Strom claimine that he had & v e l d  
leukemia fo~owiig EMP exposure (see &, S/090). 

Charles Pwle and Dimitrim Trichopulos, ''Extremely Low 
Frequency Electric and Magnetic Fields and Cancer." Cancer 
Causes and Control, 2, pp.267-276,1991. 
Thc a u h s  mmludc that. "The hypothetical carcinogenicityof ELF 
EMRs] represents an inbiguing scientific prublcm and a potentially 
importantpublic herilthissucbut. mNistage,nohing more. Itclearly 
is not possible to exoncrsle ELF EMqs]. In order to do so, very large 
and valid studies showing very little or no association betwen ELF 
EMRs] and umcm would be needcd....On the otha hand. the cmpir- 
icalcvidence linkinc ELF EMFlsl to cancer is wcnk and inmnsisten~ 
Causal interpretslio& are not supported by available biologic data." 

tial Gmding Placticesand AsscciiMagnetic Fields,"lEEE 
Tmnsac~ons on Power Delivery, 7 ,  pp.934-939, April 1992. 
Grounding systems used in Ausaalia, Germany. Japan. the U.K. and 
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Computer Companies Form VDT 
Health Research Foundation 

In response tocustomer concerns abutelectromagnet- 
ic fields ('Ems) h m  video display terminals (KITS), 
IBM Ccnp., Apple Computer Inc. and Compaq Computer 
C q .  have commiued $2.25 million over three years to 
create the VDT Health Research Foundation. 

Dr. Glenn Haughie, IBM's director of health, an- 
nounced the initiative at the Match 10 congessional hear- 
ingon federalEMFresearch funding (seep.1). He saidthat 
the foundation is soliciting additional financial support 
6um other cornputex manufachum. 

The foundation will sponsor a VDT Health Research 
Center,tobelocatedatauniversity,withthegoalofrreating 
an independent and credible research pmgram, Haughie 
said He explained that the center will have an independent 
bard to help it "maintain an 'arms-length' relationship 
from the foundation and its membercompanies."The host 
school has not yet been selected. 

Haughie stressed that the computer industry does not 
believe that EMFs f n m  VDTs pose a health risk, but he 
added that there is an urgent need for a d d i t i d  research. 
Hesaidthatcreationofthefoundationdoesnotprecludethe 
threecompanies' support fordherEMFresxmhpmgrams. 

The foundation was launched by the chief scientists of 
the three computer giants: David Nagel, an Apple senior 
vice president, is chairman of the foundation; John Arm- 
strong, IBM's vice president for science and techwlogy, is 
vicechairman; and Christopher Gintz, director of cop- 
satedevelopment at Compaq, is on the foundation's board. 
Othercompanies thatcontribute$250,000annuaJly will be 
represented on the board, IBM spokesman Michael Dutlon 
told Microwave News. 

In addition to studying the health effects of extremely 
low frequency and very low frequency EMFs, the fwnda- 
tion will investigate the mle of ergonomic factors in qe- 
tition snain injuries among computer users. 

the U.S. are described. Dierent systems can result in a ranee of 
magnetic fields: "These diffmcesillu%eatc the need for lailo&g a 
residential magnetic ficldmeasument protoml to take into acmunt 
the consideration of punding schemcs as magnetic field sources." 
Thc r e s e a r c h  alsn note that. "Possible future smateeics to manazc 
household magnetic fields might take into acmunt%temaiives b 
presentday grounding system practices." 

Leonard A. Sagan, "EMFDanger: FactorFiction? AHypothet- 
ical Link Between Magnetic Field Exposure and Cancer Con- 
tinues to Tanlalike Researchers," Safely & HeaNh, pp.46.48, 
January 1992;andGadonHester,"Electric and Magnetic Fields: 
Managing an Uncertain Risk," Environment, 34, pp.7-11.25- 
32, January/Febwaq 1992. 
Sagan, who recently stepped down as EPRI's progam manager for 
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EMFs~es,wncedesattheouwtthathe~annotmwathequcsti 
in the titleof his papor. At thecloseof this short~view, he advocates 
more research because "observations of effects of EMF exposure in 
cells indicate that somelhinrr is rroinrr on, even if physicists can't 
cxplainiL"Atlhistimc. ~n~&belLv&thatit ~~~~~~~~miy mmake 
iudmenu abouL..what should be doneshouldthmbe arisk."In his - - 
more detailed overview, Hestu, an EPRIpmjectmanager. also c& 
formoreresearch, and goes further, suggesting that,"InwnsLrwling 
new mansmission anddisnibution facilitis. many utilities may wish 
to wnsidcrlowcostmodifications to reduceficlds."Buthe cautions 
that, "The modification of existing lines cannot be justified on the 
grounds of necessity!'Safery &Health is published by the National 

EMF Research BIll (conrinuedfromp.1) 

Other industry witnesses backing the bffl represented the 
AmericanPubIicPower Association (APPA), the Edison Elec- 
tric Institute (EEI), theElectromagneticEoer~y Policy Alliance 
(EEPA),theNew YorkPowerAuthority (NYPA) and Southern 
California Edison Co. 

HR3953 was also endorsed by IBM Corp., Apple Com- 
puterInc.andCompaqComputerCorp.,testifyingjointly as the 
newly formed VideoDilay Terminal HealthResearch Foun- 
dation(seebo&p.lO),andbyJamesDuShawoftheIntemation- 
al Brotherhood of Electrical Workers (IBEW). 

Only one witness was generally critical of the bill. Dr. 
Granger Morgan of Camegie MeUon University in Pittsburgh, 
PA objected to its joint public-private funding approach. "We 
need a smng independent fed& research program," he said 
"It shouldnot be tied to whrcL the private sector chooses to do." 
Morgan saidthat,"The basic problem is that there hasbeen too 
little research" (emphasis in written testimony), and he called 
for a $20 million annual research budget 

Dr. Keith Florig of Resources for the Future (RFF), a 
Washington, tK think tank, remKd the b i s  $6 million annual 
research budget "grossly incommensurate with the economic 
costs of the EMF problem," but snid he nonetheless supported 
the measure. Heestimakd that thecunent costs associated with 
the EMF issue "likely exceed $1 billion annually." 

Deparunentof Energy W E )  assistant secrerariesMichae1 
Davis and Paul Ziemer also recommended a funding increase. 
noting that the propsed research budgetwas less than the $7.5 
million request the department made for f i  year 1993 
(FT93) (see MWN. J/F92). 

In its amended form, the EMF legislation would now call 
for$l2millionforresearchand$l million forcommunications 
annually fium FY93 throughFY97. Nonfederal solutes would 
provide up to half this research budget. 

DOE'S Office of Environment, Safety and Health would 
~0rdinatetheeffoRadesignation theDOEopposes. Davis and 
Ziemer testified that the Secretary ofEner~y shouldbeallowed 
to decide whether this role should remain with the Office of 
ConservationandRenewableEnergy, whichisnowdeveloping 
the department's EMF research strategy. Rep. George Brown 
@CA), chairman of the science committee and chief sponsor 
of H.R.3953,considers theshiftof offices within the DOEakey 
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Safay Council in Chicago. IL. 

RichardG. Stevens etal.,'El~tricPower.PinealFunction and 
the Risk of Breast Cancer," The FASEB Journal, 6, pp.853- 
860, February 1992. 
This is adetailed andupdated exposition of Stevens's landmark 1987 
paper. which firstput forward the hypothesis that EMFs and/orlight- 
at-nieht wuld be reswnsible for the increasine number of breast 
can& deaths amongbwornen in industrial cnunkes (see MWN, JE 
87hTh.z authors. fmm Bauclle Pacific Nonhwest Labs and horn the 
~rk ~utchinmn cancer ~esearch Cen!er, cite 106 refmms. 

aspxt of his legislation (see MWN, J m ) .  
Another issue raised at the hearing centered on the ways in 

which the b i  tries tn ensure the credibility of the research 
program. James Cunningham of NYPA opposed HR.3953'~ 
inclusion of utility and electric industry representatives on the 
advisory committee the bill would mate. APPA's Alan Rich- 
ardson also cautioned that industry involvement'%ould subject 
the overall effort to credibility charges." Rep. James Scheuer 

House Panel Relaxes Ban on 
Consulting and Expert Testimony 

The EMF legislation appuved by the House science 
committeevirtually eliminates aproposedban on consult- 
ing and expen testimony by researchers funded under the 
measm.Theonlyrem~grestrictim~bitsresearch- 
ers frwn testifying about work they are doiig under the 
federal EMF program. 

Nearly all the witnesses at the March 10 hearing had 
urged the sponsors of HR.3953 to relax its provision 
barring researchers 6m EMF consulting, but comments 
abwt expert testimony were divided 

Dr. Keith Florig of RFF supported the ban on testimo- 
ny, noting that only a small number of researchers testify 
in adversarial cases. He objected to the reseictions on 
consulting. however: "Since the majority of EMF re- 
searchers engage in consulting of one typeor another. [the 
ban] would severely limit the pool of available taient." 
James DushawofheIBEWalsofavoredthebanonexpen 
testimony. 

EPRI's Dr. Stanley Sussman opposed the restrictions 
altogether. He testified that the bill might exclude"quali- 
fiedresearchers whoarereceivingorhadreceived funding 
from other sources. This would be an unfortunate out- 
come..-"EEI'sGirantAnde~~~narguedthat"aslongasall 
priororcurrentassociations in this fieldare fully disclosed, 
any reputableresearchershouldbeheetobeinvolved with 
and pursue proposals for he program." 
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(D-NY), chairman of the environment subcomminee, dm- 
greed. When the subcommittee marked up thebillon March 26, 

it was amended to relain utilityreprwntativeson the advisory 
committee and weaken the committee's authority. 

Finnlsh VDT-Miscat~lage Study (~~ntinuedfromp.IJ 

Hietanen also reported a significant increase in the number 
of miscaniages among women exposed to strong, very low 
kquency 0 magnetic fields. 

Interestingly, theFinnish study didnotrevealamiscarriage 
risk when women were classified according to the number of 
hours they worked at a VDT--the method used in most past 
pregnancy studies. "It's only when exposures are clasified 
acmrdiig to actual magnetic field exposures that you see an 
effect," Hietanen said in an interview with Microwave News. 

Hieranen, a physicist, was respofisible for measuring the 
VDT electromagnetic fields (Ems); she collaborated with a 
research team led by Dr. Marja-LiisaLindbohm,an epidemiol- 
ogist at the H e l s i i  institute. 

"VDT workers shouldnotbe worried, becausenew models 
do not have high magnetic fiellds-only the older models have 
highfie1ds;'Hielanen said Sheaddedthat,"If yourVDTmeets 
the MPRII emissions guidelines, you neednot be worried." The 
MPRII guidelines were developed by the Swedish Board for 
Tec~Accreditation,lolownasSWEDAC(seeM,M/J91). 

"This is an important study because it is the first to look at 
measured magnetic field exposures for VDToperam and it is 
therefore possible tosee whois exposed to higher than average 
fields,"Dr. Jukka Juotilainen ofFiid'sUniversityof Kuopio 
told Microwove News in Brussels. (For more on recent VDT 
pregnancy studies, see MWN, MIA91 and SI091). 

The VDT study population was composed ofclerical work- 
ers at three different companies in off~ces all o v e r :  191 
women who suffered miscaniages were compared with 394 
whohadlivebifrom 1975to 1985.Mostofthewomenused 
VDTs.Thewomencmpletedquestionnairesaboutthenumber 
ofhoursofVDTworkthey @ormedandthetypeofVDTthey 
used. The intensity of the ELF magnetic field and the time-me- 
of-changeof theVLFmagnetic field (dB/dt) were measured for 
each of23 different types of VDTs used by the women. There 
was very little variation in EMF emissions among the same 
models, according to Hietanen. 

The clerks were assigned to one of three groups based on 
whethertheyworkedatVDTswith"lowW'~than4mG),"mod- 
erate" (4-9mG)or"high"(mm1han9mG)ELFmagneticfiel& 
(Four of the 23 models were in thea'high" group.) A similar as- 
signment was made on the basisof the women'sVLFexposures. 

Asin the 1988 KaiserPermanentestudy (secMWN. Mn88). 
there was an indication that women were at greater risk during 
the first 12 weeks of pregnancy, but this finding was lcnlativc 
given the small number of women exposed to high ELF EMFs. 
The Finnish study population was-too small to allow any 
inferences about the risk of birth defects. 

Hiemen and Liidbohm concluded that, "There is an 
obvious need for future studies on the effects of low frequency 
magnetic fields on the outcomes of pregnancy using precise 

assessment of exposures in the actual working envhmerit" 
Theresearchersstrcss that theirresults shouldbe interpreted 

veg cautiously because theirs is the fmt study on fe+ductive 
risks associated with VDT magnetic fields. They have submit- 
ted their results forpublication. Lindbohm will present the final 
results of this epidemiological study at the Work With D&play 
Units'92 international conference, to be held in Berlin, Genna- 
ny, the first weekof September. 

Power Frequency EMFs 
Increase Miscarriage Risk 

I A mn-to-be-published study indicates that women 
exposed to power frequency magnetic fields in their I 

I homes have &mfmntly higher rates of early pregnancy 
loss. A team Gum ihe University of Kuopio in Finland, led I 
by Dr. Jukka Juutilainen, found that wanen who lived in 
homes with magnetic fields of at least 6.3 mG-as  mea- 
sured at the front door--had five Limes the rate of miscar- 
riages as those whose exposures were less than 1.1 mG. 

There were no power lines near the homes of the 
women in the study, Juutilainen told Microwave News. 
leading himtosuspectthattheobsewedeleva~c 
fields wereduetotheelecnicaldishibutionsystems in and 
amundthehouses(many ofthesubjectslivedinmulIistory 
buildings). 

Similar results were obtained when exposures were 
specifidby theaverageofthemdvduesattheht 
dwr, in the living m, in the kitchen and in the parents' 
bedroom. Smaller increases in mkarhges  were found 
when the maximum measured magnetic field was used as 
the exposure index. Early pregnancy loss was detected by 
assaying the women's levels of serum human chorionic 
gonadotmpin (HCG). The study population was com- 
posed of 89 cases and 102 controls. 

Theresults atexfar from mnclusive:' according to the 
Kuopio researchers. They urge further studies, especially 
because their tindings are msistent with observations in 
laboratory experiments. 

The Juutilainen study and the Finnish study of VDT 
workers suppmprevious work by Dr. Nancy Watheimer 
andEdLeepershowing incrrased ratesof fetal loss among 
women exposed to magnetic fields Fmm electric blankets 
(see MWN, W M )  and those exposed to ceiling cable 
heating systems (see M W N .  ND88). The Juutilainen 
study hasknacceptedforpublication inBioelectromg- 
nerics and is scheduled to appear later this year. 
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FROM THE FIELD 
resttheantennasin their lam ornotto aim the antennas at theirheads Police Radar and Cancer 

To the Edim 
Iam mmpilmgadatabaseofpoliceofficers who- 

andlatcrdevelo~ed cancer. From ashort. mnfidentialauestiomairr. 
which I ask eachoftiu? to complete, I record the typc bfcanca and 
!me of radar. I alsa talk d i i t l y  to many of the ofticen. . . 

To date, there are 89 offi&s in myharubax, with diagnoses as 
follows: 

Testicular cancer 22 
Skin cancer 17 
Lymphoma 13 
Brain cancer 10 
Eye cancer 9 
Leukemia 7 
Thyroid cancer 3 
Prostate cancer 2 
Bladder cancer 1 
Bone cuncn 1 
Nasal-pharynx c w c a  1 
Spinal mrd cancer 1 
Stomach cuncer 1 
Unknown 1 

Some partems emerge when the ype and locationof the cancers 
and the ype of traffic radars are cross-referenced: 

Among officers with festicular cancer. 20 out of 22 reported using 
hand-held radars. The other twu cases are officen who used dash- 
board-mounted antennas. When the hand-held units are not being 
used to clock the speed of onmming -c. acommon practice is to 
rest the radar in one's lap. Since some units have no d o f f  switch- 
and few oftim know to hrm them off even when it ispossible-the 
radan continue to tr&t while resting there. 

h o n e  officas with eve cancer. all hut one used window- or 
dnshboaknountcd m&as. The l&e urn  of hand-held radar said 
he would hold thc anlcnna in front of his face and aim it out the back 
window of his vehicle to clock the spcedofcan coming fmmbehind 
as he sat on the shoulder of the intenrate. 

Among ofticas with brain tumon, all but one reported using 
window-ordashboard-mountedradan.TheirrW antennaswould 
sometimes be aimed directly at their heads. Some used older radar 
units with the antemasmountedon the insideof the window direcfly 
behind the driver's scat The antennas pointed forward. directly at the 
o f f i m '  heads, and had no d o f f  switch. This means these officas 
were exposed to the radar signal for most of every shik 
Thc officer with bladder cuncer said he used hand-held radar while 

he was a motorcycle officer. He told me that he would rest the radar 
unit on the sas tank of the motmvclc. between his leas. He would 
alwaysplac~ the antemaso it was &ned toward him->ntinuously 
transmitting right at his bladder. 
Oneoffimrcpartedlymphomainhisrighthip. Hecommonlyrested 

a hand-held radar unit on the seat next to his right hip. 
Another officer related his thymid cancer to the use of hand-held 

radar: when he was not aiming it out the window to clock the speed of 
appoaching can, he would rest the wlwnn against his chest, aiming 
upwanls towmd his h a t .  

Fmm an examination of my database. it appears that all types of 
radar are wtentiallv dansemus--and that hand-held units wse  the 
grenfest r&k to police oK&n. 

I am M ll-year veteran of the Ohio State Hishwav Patrol and 
have been inv&tigating the connection b e t w e e n b ~ - c  radar and 
cancer for over three yean. Officers have never been wamed not to 

orotherpaasof theirbodi&.~fficas havenotbeengivenenoughin- 
fomationtomakeaninfomed~ion about the i ruseof~cradar .  

Sincerely. 
Gary Poynter 

6693 Cincinnati-Dayton Rd. 
Middletom OH 45044 

EMFs and Toys 
To the Editor: 

In the murse of &&g a routine EMF survey with an 
EMDEX C gaussmeter. we found extraordinarily high ELFmagnetic 
fields associated with a toy air hockey game set. (Otha popular 
vcrsions include air football and air soccer.) 

Thegameispowaedbyamommthecenteroftheplaykg~ 
whichis about2 feetby4 feet EMF5 fmm the motorweremeasured 
atnearly ZOOOmG about2-3 inches fmmthemotor. EMFreadings 6 
inches fmm the sides of the game ranged fmm 15 to 50 mG. 

Because children lean ova the game to play it, they may be 
exposed to several hundred milligauss during achlal play. Children 
play these games for how each day. 

This expusure is much higher than the average residential expo- 
sure for children (about 1 mG in California). By comparison, the 
highest readings ~'vetaken for pad-mountedgmund taniformen are 
inthermgeof900-I.WO&.Theseareoff-limits forallchildrenand 
a r e m a r k e d ~ i t h w a m i n ~ ~ ~ m ~ w i t h ~ ~ ~ ~ a t i o n a l e x ~ f o r  
adults, the air hockey game ranks higher than all but a few in the 
"electricat oozupationion"categories. 

P m t s  may wish to scrutinize toys and games more closely be- 
f o i e o u r c h a s i n e t h e m . U n d l s c i m e c a n m h o r e ~ a f e m ~  
ab&t the linkbvern magnetic fields and advase health effects, it 
wouldbepnid~lttoknow theexpomfmmel&epurchasessuch 
as toys. 

Sincerely, 

Cindy Sage 
Sage Asmciates. Envimmmtal Consultants 

1283 Coast Village Circle, Suite 5 
Monfecito. CA 93108 

Microwave News Bound Editions 
Two volumes, 1981-1985 and 1986-1990, 

are available for $450.00 each. 

MICROWAVENEWS ispublishedbimonthly .ISSNO275-6595 
POBox 1799, Orwd Central Station. New Yo&. NY 10163 

(212) 517-2800; FAX (212) 734-0316 . Editor and Publisha: 
Louis Slesin PhD: Manaeine Editor: Robat Dietaich: Senior 

Edilor: Andrew Goffe; Con- 
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I Foreign, U.S. f& only); single kpiLs: %j0.00. Copyright 0 
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UPDATES 
CELLULAR COMMUNICATIONS 

Statistical Ahshact..The Cellular Telecommunications In- 
dusny Association (CIIA), a Washington, DC-based irade 
group, reports that 2.3 million customers signed up for cellular 

-senice in 1991---same 6,400 new subscribers each and every 
day-bringing the total number of cellular users in the U.S. to 
7.6 million. Other CTIA facts: the industry's 1991 revenues 
were$5.7biilion:attheendoftheyeareartherewere 1,252cellular 
systems in operation at 7,847cell siw: andtheindusny's total 
capital investment was $8.7 biion as of December 1991. 

INTERNATIONAL 

Singapore Standards,.The Republic of Singapore's Radia- 
tion Protection Act of 1991, which coves microwave ovens, 
MRI equipment, W sunlamps, lasers and ultrasound unics, 
tookeffect on February 1,1992. The legislation appears in the 
November 1,1991 Governmem Gazette; copies are available 
from: Aubrey Covey, Standards Code and Information Pro- 
gram, NIST, 'IRF Bldg., Room A163, Gaithersburg, MD 
20899, (301) 975-4036. 

OVENS 

WHO Assures Safety..Poods prepared in microwave ovens 
are not a health risk as long as the manufacturers' inswctions 
are followed to ensure that any pathogens are killed, according 
toaposition mtementissuedby the World Health Organization 
~ O ) i n G e n e v & S w i a e r l a n d . ' % W H O h a s n o i n  
tosupportthecontention hataxkingwith microwaves induces 
any toxic substances or harmful effects," WHO stated in a 
February 7 press release. WHO did not say what pmmpted the 
assurm,  but, over the years, there have been recurring 
concerns over health risks due to incomplete cooking (see 
Mwn, Jun81, Ap82, SD88, MA89 and Mn90). In 1989, 
researchers at the University of Vienna in Aushia wmte to The 
Lancet @ecember 9) that cooking milk in a microwave oven 
could cause molecular changesin some amino acids, leading to 
the famation of neurotoxic compounds. Microwave News 
requested more de* from the Vienna team, but has received 
no response. Experls in the U.S. and the U.K. have sharply 
discounted these claims. Some 70% of U.S. households have 
microwaveovens,ascompared with20%inFranceand 15%in 
Germany, according to WHO estimates. 

PEOPLE 

&.Ben Greenebaum oftheuniversityofwimin-Wde 
in Kenasha will take over from Dr. Don Justesen as the editor 
of Bioelectromagnetics this summer after the completion of 
Volume 13. 'We're working on speeding up the publication 
process," Greenebaum said in a telephone i n t e ~ e w  .... In June, 
Dr. Gregory Lotz will join NIOSH's research labs in C i i n -  

14 

nati.OHtoworkonEMFissuesafter 15 yearsattheNava1 Aero- 
space Medical Rcmrch Lab in Pensacola, FL.... Two former 
membus of theEPRI slaff have returned to the institute. John 
Dunlap has left Florida Power to become project manager of 
EMF research within the Elecuical Systems Division. And Dr. 
Robert Kavet is becoming the manager of exposure asses- 
ment nsearch in the EMF Health Studies Program. Kavet is 
taking over £mm Dr. Stan Sussman, who has moved up tobe- 
comethemanagerofEMFissues beingaddrwed by fourEPRI 
divisions ....Dr. Zory Glaser has retired from FDA'sCenter for 
Devices and Radiological Health. He plans to continue to teach 
and to consult on NIER issu es... John E. Gerling has stepped 
down as the head of Gerling JAmatories, which he foundedin 
1979. Thecompany hasbeen sold to Applied ScietreandTech 
nology k, a major producer of microwave power generators. 
John F. Gerling, his son, will continue to manage the h, 
which is based in Modesto, CA .... Dr. R a n k  ShetIoek has left 
Los Angeles's Cedars Sinai Medical Center to join the UCLA 
Medical Center, he will continue to kaffXatd with Tower Im- 
aging .... Dr. JeErey Gutiman hasjoinedEnertech CMlsulrncs 
as aseniorresearchenpineer after nine yearsatLockheai'sPalo 
Alto research lab. Guflrnan will waic on magnetic field tran- 
sien ts....There have been rumors that Dr. Tom Budiuger has 
resigned as the chair of IEEE's Committee S m 8 ,  which 
develops standards for both RF/MW dat ion  and ELF EMFs. 
Although Budinger would not speak directly to M i c r m e  
News, he said, through his secretary, that he has not resigned. 

- - 
RADAR 

Aaordable Homes.& housing group for two Cape Ccd, MA 
towns plans to use unoccupied homes on the Nonh Trum Air 
Force Station as low-income residences, but the prese~ce of a 
nearby radar facility has some officials worried Tbe tract of 
homes isabout a quarter-mile from an FF'S191A long-range air 
trafficcontrolradar.AccordingtotheFAA,thisisthesametype 
of radar- on the same transmiuer-as the FPS166A in 
South Patrick Shores, FL, which is seen as a possible cause of 
a cluster of Hodgkin's disease cases among nearby residents 
(see MWN, JF92). Raymond Crowell, chairman of the Well- 
fleet-Trum Creative Housing Partnership, raised the group's 
concerns with the FAA and was assured that the site is safe, 
itccording to a January 28 article in the Cape Cod Times. Of- 
ficials at the FAA's New England regional offices in Burling- 
ton,MAtoldMicrowaveNewsthsthumanexpos~~~uldonly 
exceedFAA safety guidelines (4.3 mW/cm2) within 630 feet of 
the radome. "The houses are both beyond this area and below 
theleveloftheantema," saidPatrickO'Co~ors,anFAAengi- 
neer.Theofficialssaidtheyweremfam~withtheHod~s 
disease cluster. The agency has announced plans toreplace the 
existing radar with a less powerful unit in 1993. 

NY NEXRAD Rep0rt.A January 1992 report by the New 
YorkState Assembly EnvironmentalConservation Commiuee 
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slates that the com~nillce will "work to ensure that radars are 
sitedonly in urws whcn: any environmentaland health impacts 
can be iinirni~ed." Thereport is based m a  year ofresearch on 
the hmlth eKccbof ELFand RFndiarion and onapublic hw-  
ing hcldinSayvillc.NY in 1990.TheNational WeathaSe~ce 
(NWS) sought to site one of its Next Generation Weather 
Radars (NEXRAD) in SayviUe, but protests by local residents 
-who feared that the 2.7-3.0 GHz mdar could threaten public 
health-forcedtheagencytoabandmtheproposedsitein 1990. 
The agency is now considering analternativesite at the n&y 
BrwkhavenNational Lab. which willmost likely beapproved, 
according toLewisBoezi, department assistant forrnodemiza- 
tion at the NWS in Sir Spring, MD. TheNWS is also facing 
opposition in Balavia, one of four other NEXRAD sites bemg 
considered in New York Slate. For maeon N E W ,  see "A 
Modern Weather Sewice:' Technology Review, January 1992, 
and "Weather Radar Forecast Mostly Cloudy:' Microwaves 
and RF. March 1991. To order a free copy of Non-Ionizing 
Raa7ation:AReporfon tl~PropsedN~GenerafionDoppler 
Effecr Radar System, contact Assemblyman Paul Harenberg, 
Rwm 7 3 ,  LOB, Albany. NY 12248. (518) 455-5937. 

RESOURCES 

Workshop Report ... The DOE hns rcleased the final repori of 
its November 20-21.1991 meeting (see MWN. N/D91). The 
Development of a CoordinaledResearch and Communication 
Program on the Potential Ileolth Effects of Electric and Mag- 
netic Fields: Workshop Report (February 1992) is available 
kom: Marvin Gunn, D i m r  of the Advanced Industrial Con- 
cepts Division, CE-232, 5E-066, DOE, 1MX) Independence 
Ave., SW, Washington. DC 20585. (202) 586-5377. 

I I I The computer health and safety newsletter I 
I "The journal of record on VDT Issues" I -Infoworld I 

[ 1 l-year subscription (6 bimonthly issues) I for $87.00 ($97.00 Canada & Foreign). 
[ I  Back Issues, 1984-1991, $45.00 per year I 

($50.00 Canada & Foreign). I 
Order from: VDTNews. PO Box 1799. I . 

Grand Central Station, ~ e k  York, NY 10i63, I 
(212) 517-2802. 1 . 

I I Name I 

lnstitution I 
Address I 

I I I 1 CW  state Zip I 
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ELF-50D: Measure potentially hazardous 
ELF Electromagnetic Field Radiation generated by 
Video Display Terminals (VDT's), TV sets, home 
appliances, industrial machinery and other similar 
devices. CALIBRATION TRACEABLE TO NlST 
(PREVIOUSLY NBS). 

Rodldrloslraat 
Warsc#Wr, MAOlM6 USA.  

Tebphana: (5W) 85236741853-3232 
Toll Fme: I.W1)-962-4638 

Telor: 01025085171FIU:(~8) 856.9931 
I Co& Nam: WALKER SCI' 

- . 
Microwave News I I . 1 [ I  l-year subscription (6 bimonthly issues) 1 

I for $285.00 ($315.00 Canada & Foreign). I 
I [ I  6-month trial (3 bimonthly issues) for I 
I $150.00 ($170.00 Canada & Foreign). 1 
I [ I  Back Issues, 1981-1991, $95.00 per year I 
I ($100.00 Canada & Foreign). I 
1 1U.S. Funds Pleasel I 
I Order from: Microwave News, PO Box 1799, I ' Grand Central Station, New York, NY 10163, I I 
I 

(212) 51 7-2800. 1 
I I i Name 

I Institution I 
1 Address I 

I 
- . 

State Zip LI-M~----I-w-I-IIJ 



0 rn s 1 ELF Mametic Field Meters 
Professional Accrrracv af an Affordable Price I-- -- 
MSI-25 for reliable measurements of power 
frequency fields including harmonics and 
non-sinusoidal waves. $169.95+p&h. 
MSI-20125 for Frequency information on 
harmonics. Displays wave forms on oscillo- 
scope; ourputs to data logger. $189.95+p&h. 
For ordering or for irformnrion write or CON 
Magnetic Sciences International 
2425B Channing Way, Suite 489 
Berkelev. CA 94704 (510) 208-5080 

seif.contained "nil facililales 
quick, easy measurements 

Monitor Industries' new line of residen- 
tial magnetic field mitigation products 
(plumbing hardware and an "automatic 
reconnector" for blocking plumbing 
currents, plus an active field cancella- 
tion system) i s  available, with extensive 
applications infonnation, to qualified 
measurement service companies. 

(303) 442-3773 f l07iif i IZumim 
6112 Fourmile Canyon, Boulder, CO 80302 

I analog meter. Five rang= (a3 
I 2 milligauss most sensitive) pmvide 

ewd resolution in a wide ranee of I 
I Standard 9v battery included. 

S340.M) I 

Presented by: 
The George Washington University Continuing Engineering Education 

This short course examines the risks of exposure to intense RF fields for 
humans, sensitive electronics equipment, ordnance devices, and fuels. It 
provides broad understanding of the sources of RF electromagnetic fields, 
their transmission and interaction mechanisms, how to detect and quantify 
the fields, and how to protect equipment and people from their effects. The 
presentation is basically descriptive, with minimal use of mathematics. 
Examples of actual RF field surveys, investigation of potential overexposure 
to humans, and typical problem-solving methods are provided. 

The course should be especially valuable to members of the medical 
electronics profession, manufacturers of portable and hand-held radio equip- 
ment, and users of test and industrial electronics equipment in addition to 
managers, scientists, physicians, attorneys, engineers, industrial hygienists, 
environmental specialists, security and law enforcement personnel, electron- 
ic system planners, and equipment operators in government, industry and 
academe who need a better working knowledge of the topic. Fee: $975.00 
Instructors: Dr. Bernhard E. Keiser and Dr. Zory R. Glaser 
For complete information, contact Shirley Forlenzo 
(202) 994-8530 or Toll Free (8WJ 424-9773 
Fax: (202) 872-0615 
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Office Building Cancer Clusters: 
Are EMF' Responsible? 

Three office building cancer clusters-one in Washington, DC, and two in 
Cnlifomia-continue todefy explanation. Electromagnetic fields (FJviFs) have 
beennisedrepeatedly asapossiblecauseandhave been measuredin each build- 
ing, but they have not been linked to the cancers. 

Health officials and scientists have provided few answers. Two of the in- 
vestigations ended with the admission that no cause could be identified. And 
most of the details of the third cluster are being kept under wraps. The workers 
in these buildings are frustrated. With more than a dozen studies pointing to a 
link between EMFs and brain tumors (seeMWN, MM/A), they are pushing for 
more thorough studies. Here is what is known so far. 

Ford House Office Building, Washington, DC 
Twelve cases of cancer among 5M) employees at the Ford House Office 

Building (FHOB) in Washington remain unexplained following an investiga- 
tion by theNational Institute for Occupational Safety andHealth (NIOSH).The 
agency did not determine whether the rate of cancer in the FHOB was unusual. 

NOSH conclodedthatthecancers-whichincludefivebrain tumorcases- 
were notrelated to"thephysicalenvironment"ofthebuildingandnotedthat even 
though some studies suggest an association between brain cancer and EMFs, 
"the body of evidenceis inconclusive."TheMOSH Health H a w d  Evaluation 
(HHE), released in September 1992, states that "expasures to [extremely low 

(continued on p.8) 

EMF Mitigation: Cost-Effective in New 
Buildings, costly in Existing Offices 

A ground-breaking effort by the World Bank demonstrates that mitigating 
EMFs is inexpensive if tackled while a new building is being designed. The 
news is not as good for those who seek to reduce EMFs in existing offices, 
however. ~t can be done, but magnetic field shielding is expensive. 

In the design and construction of its new headquarters in Washington, the 
World Bank has embraced "prudent avoidance." Working with the project's 
architects and engineers, Richard Barry, a consultant who is spearheading the 
bank's mitigation efforts, has identified a number of cost-effmtive steps for 
cutting exposures. Barry found, for example, that EMF reductions can be 
achieved in the way offices are laid out-by putting the areas where workers 
spend most of their time farthest from theelechical service equipment and the 
office machines that generate the strongest fields. "There was very little cost 
associated with this," Barry said. 

(contirrited on p.10) 
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EMF NEWS 
<< Power Line Talk N 

Incase their position is not clear, the authors of the recent White 
HouseEMFreport"consider it necessary" to let everyoneknow 
that the new Swedish studies "are not sufficiently compelling" 
to alter their conclusion that EMF risks are "weak and biologi- 
cally implausible" (see MWN, ND92). In a letter published in 
the April 2 issue of Science magazine, the authors, an 1 l-mem- 
ber panel assembled by OakRidge Associated Universities for 
the Committee on Interagency Radiation Research and Policy 
Coordination (CIRRPC), point to inconsistencies between the 
results of Maria Feychting and Dr. Anders Ahlhom and those 
ofDr. LennartTomenius, alsoof Sweden, as well as between the 
findings of Feychting-Ahlbom and Dr. Birgitta Floderus. The 
letter no doubt represents the views of the two epidemiologists 
on the CIRRPC panel: Dr. Leon Gordis of Johns Hopkins 
University's School of Hygiene andPublic Health in Baltimore 
andDr. DimitriosTrichopoulos of theHarvard School of Pub- 
lic Health in Boston. Trichopoulos, who has been a consultant 
toCrowell&Moring'sUtilityHealthSciencesGroup(seeMWN, 
JEW), previously criticized the new Swedish studies in an arti- 
cle by Science reporter Richard Stone, which appeared on De- 
cember 11 (see p.6). Also in the April 2 Science, Ahlbom and 
Feychting respond to the CIRRPC panel. Addressing Trichw 
poulm's comment, quoted by Stone, that they had not observed 
an association between presentday measurements and cancer 
risk, they pointoutthat the-measured fields refer to a20-minute 
period, in some cases as many as 26 yean after diagnosis." The 
two Swedish epidemiologists stress their belief that "EMF 
calculations are hetter predictors of past fields than the actual 
measurements." Ahlbom and Feychting, who are based at the 
KarolinskaInstitutein Stockholm, say that of the nine childhwd 
cancer-EMFstudies that they are aware of, three should be dis- 
counted: Tomenius's effort is undermined by problems in as- 
sessingexposures;Dr. JohnFulton's 1980study inRhodeIsland 
has problems due to bias in the way the controls were selected; 
and the recent U.K. study by Dr. A. Meyers and coworkers has 
too few exposed subjects (see MWN, JF91). In the remaining 
six, "a fairly clear consistency across studies'' is apparent, they 
say, with all relative risk estimates in the range of 1.5 to 3.0 and 
only two falling short of statistical significance. "It would in- 
deedbeappealingifallnvailableevidence-fromresidentialand 
I I I DOE-EPRI Meeting in Savannah, GA I 

The annual review of EMF bioeffects research, spon- 
sored by theDOEandEPR1, isset for October3 1-Novem- 
ber 4 in Savannah, GA. The meeting, which is open to the 
public, will be held at theRadisson Plaza Hotel; call (912) 
233-7722 for mom reservations. 

Forthose wishing to present papers, abstracts are due 
in early September, a call for abstracts will be mailed in 
June.Formoreinfomation,contact:W/LAss~~iates, 120 
West Church St., Frederick, MD 21701, (301) 663-1915. 

occupational studies, from children and adults and from studies 
on different types of cancer-fit together in an intelligible pat- 
tern, but this does not appear to be the case:' they write. "How- 
ever, in our view, the evidence on leukemia in children is actu- 
ally fairly consistent, and inconsistent results from studies of 
other types of cancer or on adults should not detract from this." 

Dr. Ahlbom and Feychting's epidemiological study of child- 
hood cancer and power line EMFs has been accepted forpubli- 
cation by the American Journal ofEpidemiology, Ahlbom told 
Microwave News (see MWN, Sl092 and NID92). The journal 
anticipates that it will appearthis summer-the precisedatehad 
notbeenset atpress time.Meanwhile,Dr. Floderus andcowork- 
ers havesubmitted apaperon theiroccupational EMFexposure 
study-there's no word yeton whereorwhenitwillbepublished. 

Two largeepidemiological studies, by Dr. GiUesTh6riault and 
by Dr. David Savitz, which should be released later this year, 
promise to gain widespread attention. Theresultsof these major 
occupationalstudiesarebemgheld tightiy.Bothresearchersplan 
to publish themin ajournal with no priorpublic announcements. 
"I hope there will be no leaks,"Thtriault told Microwave News 
from his oftice at McGill University in Montreal, Canada. In 
early March, he gaveadraft of his analysis to epidemiologists at 
Elecbiciti de France, Hydro-QuCbec and Ontario Hydm-bis 
sponsors-whose workers are participating in the study. The 
utility officials all signedconfidentiality agreementsbeforesee- 
ing the results, Thtriault said. Their comments are due by mid- 
April, at which time Thtriault will begin prepnring his final 
manuscript. He predicted that his paper will be published this 
summer. Neither ThCriault nor Savitz would say where they 
would like theirpapers to appear, though Savitz said that he was 
leaning towards a weekly journal for its "speed of publica- 
tion"-toalluw lesstimefortheresults tohickleout Savitz, who 
is at the University of North Carolina, Chapel Hill, told Micro- 
wave News that he hopes to have his paper ready by the end of 
the year. Savitz said that even he does not yet know bis own 
findings: "Until the dataare integrated, I have no idea what they 
will show." EPRI is sponsoring the Savitz study, and its scien- 
tificadvisers,Drs. A.A.AfioftheUniversityofCalifomia,Los 
Angeles,PatriciaBufleroftheUniversity of Californin,Berke- 
ley, and JamesQuackenboss, whorecentlyjoinedtheEnviron- 
mental Protection Agency in Las Vegas, NV, will be the first to 
see his paper. Savitz said that he will give them adraft for com- 
ment before he submits it for publication. 

Conhary topopularexpectations,Zuidem v. Sun DiegoGus & 
Electric may not be EMF litigation's "watershed case," Tom 
Watson of the Washington law firm of Crowell & Moring told 
a gathering of utility managers at Transmission & Distribution 
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- Commentary 

Waiting for the National EMF Research Program 
The national EMF research and communications pro- which begins next October 1: $12 million for the NEW as 

gram (NERP) is in trouble. The fmt deadlines specified by well as $6 million to continue DOE'S own long-running 
law have all been missed and there is little hope that the DOE effort. Rep. George Brown @¤A), the chairman of the 
and NIEHS will meet those that are fast approaching. No Science,SpaceandTechnologyCommittee,Rep.HenryWax- 
money has yet been appropriated for the five-year, $65 mil- man @-CA), the chairman of the health and environment 
lion progran-none is expected before next fall. And now subcommittee, and Rep. Sharp wmte that they want an "ex- 
there are rumblings that the program may fall victim to the partdedaridacceleraredresearchprogram" (theiremphasis). 
deficit-cutting ax. They may be disappointed. 

All this comes ata time when aconsensus is growing that What no one mentioned at Sharp's hearing is that the 
a much larger research effort will be needed to resolve key NEW willnothefundeduntilFY94-ayearnftertheenergy 
questions about EMF health risks. hill was signed into law. Whether you blame the change of 

At an April 1 hearing before the House subcommittee on administrations, an ambivalent Congressorlackadaisical fed- 
energy and power, Dr. RaymondNeuhaof the CalifomiaDe- eral agencies, the longer it takes to unravel the mysteries of 
partment of Health Services and Dr. Thomas Tenforde of the EMF effects, the harder it will he for elechic utilities to site 
Battelle Pacific Northwest Lab both urged Rep. Philip Sharp new power lines and substations. Just ask Consumers Power 
@-IN), the chairman ofthesubcommittee, toensure that Con- Co.,inJackson,MI, which, onMarch 1,announcedthatitwas 
gress makes good on its promises to support the NERP. abandoning plans to build a 60-mile, 345 kV line in the face 

"It's atremendously good inveshnent,"Neutrasaid, com- of intense public opposition. 
paring the $32.5 million that the federal government plans to As we go to press, the President has requested only $10 
spendonEMFresearch-anamounttobematchedby industry million in his proposed FY94 budge t46  million for the 
-with the hundreds of billions of dollars in economic im- NERP (to be matched by industry) and $4 million for the on- 
pacts on the national economy if the public demands prema- going DOEprogram. It will be interesting to see if anyone in 
turenction.Tenforde went further, "strongly"recommending Congress willpushformorethan$16million when confront- 
thatCongressinvestmorethanthe$12millionayearearmarked ed with budget cuts in many popularprograns. 
for the NEW in the energy hill passed last October. The hill WhenSharpaskedthepanelists testifyingbeforehis suh- 
also allocates $1 million a year for risk communications. committee how long would it take to reduce some of the un- 

Afew weeks earlier, at the annual meeting of the Amer- certaintiesassociatedwithEMFhealthrisks,NeutraandTen- 
ican Association forthe Advancementof Science, held in Bos- forde, as well as Dr. Keith Florig of Resources for theFuhue 
ton, Dr. Granger Morgan of Camegie Melton University in and DOE'S Dr. Robert San Martin, replied that the odds of 
Pittsburghcalledforatleast $20millionayearforEMFhealth resolving muchin the next three to five years are at best fifty- 
studies. fifty. Only NIEHS Director Dr. Kenneth Olden anticipated 

InFehruary, three seniorcongressmen wroteto Secretary some useful scientific results in the near term. 
of Energy Hazel O'Leary to "make clear" that they are seek- Theimperative thatpromptedtheNERPhas notchanged: 
ing$18 millionforEMFresearchin fiscal year 1994(FY94), We need answers-sooner, not later. 

magazine's 1993 EMF Conference on March 23 in Arlington, 
VA. As the first personal injury suit to go to hid, it's an "impor- 
tant case," he said. "If the plaintiffs win, there will bemoreEMF 
cases, hutit'sCalifomiaandalotofstrangethingshappenthere." 
Watson argued that the ruundof litigation afrerZuidema will be 
more telling as to whether "the flwdgates are to open." Watson 
also noted that litigation stemming from occupational EMF ex- 
posuresis"anareaofrisinginterest."TedandMichelleZuidema 
are alleging that their daughter developed kidney cancer fmm in 
utera exposure to EMFs fmm nearby power lines (see MWN. JI 
A91 andN/D92).ThehialopenedinSanDiegoonApril5. John 
Ward of the Baltimore fm of Quinn, Ward & Kershaw, who 
represents plaintiffs in EMF cases, offered the utility audience 
some advice: "Isuggest to you as apublic interest lawyerto stop 
demanding more studies before taking action." He wamed tbat 

property damage litigation will "dwarf" personal injury cases 
and tbat the number of disputes between insurance companies 
andutilities isgrowing. Itwill nottake"unto1dhillionsofdollars 
to attack this problem," Wardpredicted, "and taking action will 
dramatically decrease the number of lawsuits." 

TheOhio Power Siting Board has approvedarulethatrequires 
utilities to identify schools and hospitals near proposed trans- 
mission lines and to review alternative ways of conshucting the 
linestoreduceEMFs.Until"scientificfindings aremoreconclu- 
sive, prudencedictltes that electric facilities should bedesigned 
and sited using methods which address EMF issues." said Craig 
Glazer, chairman ofboththesiting boardandthePublicUtilities 
Commission of Ohio. The March 22 order also qui res  utilities 
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to look at the possible health effects of EMFs and to estimate 
levels of magnetic fields beneath proposed transmission lines. 
Other states have taken similar action. Last fall. Colorado for- 
mally adopted a policy of prudent avoidance (see MWN, JM3) 
and Wisconsin-going further than either Ohio or Colorado- 
has ordered utilities to use the "best available control technolo- 
gy"tomitigateEMFsfromtransmissionanddis~butionsystems 
(see MWN, JM2). 

<<<< >>>, 

Dr. Keith Florig, a fellow at Resources for the Future in Wash- 
ington, hasurged Congress tosponsormoreresearchon thepos- 
sible link between EMFs and breast cancer. In his testimony 
before the House subcommittee on energy and power on April 
1, Florig cited the NCI study under way at the Fred Hutchinson 
CancerResearchCenter in Seattle(seeMWN, J M 2  andMIJ92). 
but he added, "Given the high stakes of the breast cancer ques- 
tion, it would seem to deservemuch morescrutiny from the fed- 
eral government than this one study will be able to provide." At 
the same bearing, chaired by Rep. Philip Shnrp @-IN), Dr. 
Thomas Tenforde of the Battelle Pacific Northwest Lab in 
Richland, WA, took aim at the physicists who argue that most 
sources of power frequency EMFs cannot cause any ill effects. 
These physicists are looking at individual cells, while a "more 
realistic model of living tissues is that of a large collection of 
cells communicating with each other," Tenforde said. "From 
this perspective, the claims made in several recent publications 
thatsignalsproducedin tissue by environmental 60Hzfields are 
too weak to overcome background noise and exert biological 
effects are unwananted," he concluded. 

<<<< >>>> 

In our last issue we quoted from a letter Dr. Raymond Neutra 
of the California Department of Health Services sent 771e New 

Yorker as well as from an oped article he wrote with Dr. John 
Peters of the University of Southem California in Los Angeles, 
both criticizing Paul Brodeur's December 7 article on the 
cancer cluster at the Slater School in Fresno, CA. Here's what 
happened next: On January 8, two New Yorker editors wrote 
back to Neum that, "We stand by Paul Bmdeur's reporting." 
They emphasized that, "[A]t no point in your letter do you claim 
that Brodeur misquoted you or misrepresented your work." 
They also pointed out that, "Brodeur has presented a history of 
events at Slater school based on reports written by you and your 
colleagues, on the recollections and notes of others involved in 
those events and on recordings of meetings." And on February 
15, Brodeur sent a letter to Peters taking issue with the oped 
article: "Kindly note that at no time have I ever advocated the 
'immediate rerouting of high power transmission lines away 
from thousands of American schools,' nor have I ever suggested 
that cancer clusters should 'drive environmental policy.' What I 
have recommended is that cancer clusters in schools 'should 
occasion in-depth investigations,' and that, 'While thesestudies 
are in progress, interim preventive measures should be under- 
taken to reduce the magnetic field exposure of children in 
hundreds of schools and day-care centers across the nation 
which have been built perilously close to high voltage and high 
currentpowerlines.' " Brodeurwenton: "Inotewithinterestthat 
thejointop-edpieceyou havewritten withNeutracallsfor 'well- 
designed' studies, but omits any reference to therecent Swedish 
studies conducted by Ahlbom and Feychting, and by Floderus 
and her colleagues ....[ OJne must question the public health 
wisdomof your apparentreadiness to wait for the completion of 
studies yet tobefundedorbegun(studiesthat will probably take 
several years to complete once they have begun) before recom- 
mending preventive measures to reduce the exposure of school 
children to power line magnetic field levels that have been 
associated with the development of childhood cancer." 

Congress, States Seek To Limit 
Power Line EMFs at Schools 

A bill that would forbid the siting of new schools and day- 
care centers on propay where E m s  exceed 2 mG was intro- 
duced on March 25 by Rep. George Miller @-CA). The con- 
gressional move comes on the heels of two state actions: All 
New York electric utilities have agreed to survey EMFs at 
schools next to power lines, while in Oregon, a bill has been 
introduced that would require utilities to ensure that schoolchil- 
dren are not exposed to power line EMFs in excess of 2 mG. 

Miller, the chainnan of the Committeeon Natural Resourc- 
es, said that his bill would require 'prudent steps to protect our 
children's health until such time as the federal govemment and 
scientists determine that [EMFs] created by hansmission lines 
are not athreat." He explained that the legislation, known as the 
Children's Electromagnetic Field Risk Reduction Act of 1993 
(H.R. 1494), was proposed in response to a growing body of 

scientific evidence that shows "a possible dose-response rela- 
tionship between human exposure to EMFs from electric tmns- 
missionlinesanddevelopment ofcancer,particularly childhood 
cancer." The bill has been referred to the House Committee on 
Education and Labor. 

At New York State Attomey General Robert Abrams's re- 
quest, seven electric utilities will follow in the footsteps of the 
Niagara Mohawk Power Corp., based in Syracuse, which, in 
1991, initiated a survey of power lines on or adjacent to school 
property (see MWN, NNf92). "The school survey is a valuable 
start in providing utility companies, government and the public 
with meaningful information," Abrams wrote in a February 26 
letter to the utilities. NiagaraMobawk will release the results of 
its measurements by April 15, according to Jack Toennies, the 
company's diiector of environmental licensing and planning. 
Niagara Mohawk has already agreed to reduce EMFs at the 
Voorheesville School, near Albany, which is within 1M) feet of 
two power lines. One of the lines will be removed and the other 
will be reconfigured. 
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And on March 12, Oregon Rep. Lisa Naito intrduced HB 
3608, a bill that would require public electric utilities to "inven- 
torythemagneticfieldsmund [their]powerlinesor[sub]stations 
that are located within 500 feet of any public school building or 
grounds and...take appropriate comtive action to prevent hu- 
manexposure tomagnetic fields [aboveZmG]."Recent articles 
and studies suggesting a link between power line EMFs and 
cancerprompedNaito to introduce the bill, according to Kristen 
Funk-Tracy, her legislative assistant. 

The debate over power line EMFs and schools is not a new 
one. Several yearsago, aschooldistrictinHoustonforcedHous- 
ton~i~htin~&~ow~rtoremoveahi~hvolta~e~ansmissionline 
fromschool property at acost of$8.6million (see MWN, ND85 
and JlA88). 1988, California adopted guidelines requiring u 
minimum distance between schools and power line rights-of- 
way (seeMWN, WJ88). 

No Excess Occupational Cancer 
Risk, California Utility Says 

Researchers at Southern California Edison (SCE) in Rose- 
meadand attheUni~ersity~fc&f~mia,L~~Angefes, have failed 
to find a consistent association between on-the-job EMF expo- 
sures and mortality from leukemia, brain cancer or lymphoma. 

The study, which SCE describes as "the most comprehen- 
sive and bestdesigned"todate, investigated36,ZZl company em- 
ployees who worked for at least one year between 1960 and 
1988. "This result substantially weakens theargumentforEMFs 
being a significant cause of cancer in the Edison work environ- 
ment," S C E a n n o u n ~  but theutility added that, '"Ihe lack of an 
association does not 'prove' thatEh4Fs [are] not acause ofcancer." 

JackSahl,aseniorresearchscientistatSCE, toldMicrowave 
News that his study is "a substantial advancement in exposure 
assessment" over past efforts. He explained that the workers 
werea homogeneous population, thathe had access tothe work- 
ers' full occupational histories and that he took detailed mea- 
surements with EMDEX meters. 

In interviews with MicrowuveNews, other epidemiologists 
gave Sahl's effort mixed reviews. "It's a carefully done study," 
said Dr. Raymond Neutra of the California Department of 
HealthSe~icesinErneryville. AndDr. DavidSavitzof theUni- 
versity of North Carolina, Chapel Hill, said that the exposure 
assessment was "a reasonable try" and that there was "no obvi- 
ous fatal flaw." On the other hand, Dr. Nancy Wertheimer of 
Boulder, CO, took issue with the way the exposures were esti- 
mated. "All the exposure assessments seem to be dependent on 
how long a subject worked for SCE and we are not told if the 
casesandcontrols worked forcompar~bleamountsoftime,"she 
said. Wertheimer addcd that she would have liked for Sahl to 
have presented age-specific relative risks. 

Dr. Sam Milham of Olympia, WA, commented that, "It is 
curious that having gone to the time, trouble and expense of 
doingacohortmortality study withexcellentfollow-up, they did 
notpublish SMRs,"referring tostandardmoaality ratios, which 

Dutch Study Finds No Increased 
Cancer Mortality Among Adults 

A groupofepidemiologists at theuniversity of Liburg  
in Maastricht, The Netherlands, has found no increased 
mortality among adults living near high voltage transmis- 
sion lines or a substation. 

TheDutchteamidentified 192menand women whodied 
after living at least five years within 100meters of two 150 
kV lines orasubstationandcomparedthem to239controls 
who had lived more than 1M) meters away. The magnetic 
fields in the area near the EMF sources ranged from 1 to 1 1 
mG, while the control group was exposed to 0.2 to 1.5 mG. 

There was no difference in the cancer rates among the 
twogroups-exceptforanexcessofHodgkin's lymphoma 
among the exposed women. Theresearchers conclude that 
the "study does not support previously reported associa- 
tions ofexposureto m s ]  withleukemi& brain cancer and 
breast cancer." They wam, however, that, due to the small 
number of cases, their study has limited statistical power. 

See Gerrit Schreiberet al., "Cancer Mortality and Resi- 
dence near Electricity Transmission Equipment: A Retro- 
spective CobortStudy,"Intemntio~~alJou~lofEpidemi- 
ology, 22. pp.9-15, 1993. 

compare age-adjusted cancer rates in the study population with 
those in the population at large. 

Milham raised the possibility that the SCE workers did in- 
deed have some elevated cancer risks and that some of Sahl's 
contml population may have been exposed to EMFs. "By my 
preliminary calculations, Sahl's data show an increased fre- 
quency of leukemias, brain cancer and lymphomas over the 
expected numbers," he said. 

When asked about whether young workers had a greater 
cancer risk, Sahl replied that, "We don't see an effect based on 
ageinouranalysis." Withrespect to why heomittedSMRs,Sahl 
said that he did not understand the criticism: "The method we 
used is the method of choice." 

Thetrouble withtrvine toestimateEMFexmsuresis thatno -~~~~~~ ~ , - 
oneknows what aspect of the magnetic field is biologically rele- 
vant. Are the short-term EMDEX measurements used bv Sahl's 
team better than job titles? A similar question has arisen in resi- 
dential studies: Why are wire codes better than spot measure- 
ments? "The crucial issue is whether the careful and reasonable 
attempts to characterize thelong-term exposures of the workers 
really get us closer to the truth or whether the more &adition&, 
usual job title is better," Neutra said. Or as Savitz put it, "They 
are different stubs in the dark." 

See Jack Sahl, Michael Kelsh and Sander Greenland, "Co- 
hort and Nested Case-Control Studies of Hematopoietic Can- 
cers andBrain Cancer Among Electricutility Workers." Epide- 
miology, 4, pp.104-114,1993.Sahlsaidthatasecondpaper, with 
more details on the worker exposures, has been accepted for 
publication in Bioelectromagnetics. 
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Industry Consultants on the Feychting-Ahlbom Epidemiological Study* 
ITheF&Alstudvisinseveralwavsthemostcomolexinvestieation Dears to be no sienificant association. with most estimates of risk . . - 
i e t  done on the relationshipofresidential sxposireto [EM%] and being negative, including the only one which is nominally signif- 
cancer.Desoitethccomolexitvofthcstndvmdanim~ressivcatten- icant. Thesueeestionsinsomeoonionsoftherewrt that theremav . , Lu 

tion to detail, it docs, however, have a crucial limitation: it is very be an incrmed risk of a p;lrticulx type of cancer in children or 
small withresncct tochildrcn. Withrccxdtoleukemia inchildren. adults should be balancedaeainsr the inconsistencies ofthe results. 
thestudy rep&someassociationwithsnindirectmeasureofmag- the limited number of statLtically significant results even when 
netic fieldexwsure. but this association is not present when actual wkenatfacevalue.andthedecreasedriskssueeestedforothertwes uu , . 
spot measurements of magnetic fields arc used and is not present of cancer. 
at allamongchildren living inupanment houses. In general,incon- -Dr. Damin Labmihe, Dept. of Epidemiology, School of 
sistencies in the findings (leg. 1 the association between magnetic Public Ilealtlr, Universify of Texas, Houston, for bfetropolifan 
fields and leukemia comes almost entirely from the period 1975- Edkon Co., Pennsylvania Electric Co., Jersey CenfralPower& 
1985and isalmostabsentin I960.1974)precludc m3kingacnuse- light Co. and Drrquesne Light Co., before the Pennsylvania 
effect infcrcncc. Thc results with recard to leukerniaamonc adults PUCt. December 14.1992 
are suggestive, hut only that, of anassodation between magnetic 
fields and chronic myeloid leukemia, but provideno foundation for 
accepting a cause-effect relationship. The study provides evi- 
dence against a link between power frequency field exposure and 
cancerof the hrainor central nervous system both inchildren and 
adults. Indeed, these associations tend to be inverse and suggest 
that all of the results must be interpreted with great caution. 

-Dr. Philip Cole, Cltairman, Dept. of Epidemiology, School 
of Public Health, University ofAlabama, Birmingham, for 

Cap Rock Electric Cooperative Inc. and Southwestern Public 
Service Co., before the Texas PUCt, December 34 I992 

A major strength of the Swedish residential study is that the re- 
searchers estimatedexposureas historicnlcalculatedfields. Inpre- 
vious residential epidemiology studies, past exposure to electric 
andlormagnetic fieldswasestimatedatthetimeofthestudy .... The 
major limitationoftheSwedish study inchildren is thesmall num- 
berofcases .... Whiletheresults support theassociationofchildhood 
leukemia with calculated fields from power lines, there are incon- 
sistenciesinthefindings. Theassociationcomes fromcancercases 
diagnosed during the period 1975-1985 and is almost absent in 
1960-1974; the association is present for single family residences 
but does not appear for apartment dwellers. Other limitations with- 
in the study include the fact that cases were included regardless of 
howbrieflythey livednearthepowerline,andknownpotentialrisk 
factors for childhood leukemia were not evaluated, such as expo- 
sure to prenatal X-rays or  certain preexisting medical conditions. 

-Dr. Linda Erdreich, Boilqy Research Associates, New York, 
NY, for Northearl Utilities, Hmiford, CT, November 5, I992 

. , 

Whenactual measurementsoftheelectric and magnetic fields have 
been used, thure have been no reponsof ;tn incre'sed risk ofchild- 
hoodmcea(e.g .Savilzctal, 1988:londonctal.. I991:[F&AI. 1992). 

-Dr. Gc ius  Sinks, Director, Cancer center, Middlesex 
Hospital, Middietown, CT, for GulfStutes Utilities, before the 

Texas PUCt, November 1992 
It is mv view that both of the Swedish studies. esoeciallv the resi- 
dentiaistudy by [F&A], appearto havebeen w&l-ionducied within 
the limitations necessarilv imwsed ... in this kind of research .... Un- 
fortunately, despite this iffoffori the size of both studies is still quite 
small .... When we compare the results of the studies, either one to 
another or to the existing body of research, we see that there are 
numerous inconsistencies .... For adult brain cancers, the occupa- 
tional study reports some increased odds ratios ... while the authors 
oftheresidentialstudy notethattheirdataonndultbraincancers are 
erratic and do not lead to a conclusionof an association .... For adult 
leukemias, the inwnsistencies are even more striking .... Forchild- 
hood cancers the residentialstudy found no increased risk for mea- 
s u r d  magnetic fields. Thisisconsistent with theresultsofprevious 
studi es.... [I]n the residentialstudy the research period covercd such 
a long timeframe (25 years) that imponant improvements in diag- 
nosis of cancers took place during the period covered by the study. ... [Plossible ermr can be introduced into the study by combining 
datathatwerecollectedunder~ndamentally different assumptions 
at various times duringthe past ....W henevaluated in thecontextof 
thelargeexisting body ofresearchresults, theSwedishstudies have 
not appreciably changed the overall conclusion .... EMF exposure 
has not been demonstrated to cause cancer in humans. 
-Dr. Jan Stolwijk, Dept. of Epidemiology and Public Health, Evenwkenat facevalue, theresultsforchildhwdleukemiashowd Yak University Schoolof Meedicine, New Haven, a lener to someinwnsistencies. Forexample,therewasnoevidenceofassoci- the Electricity Supply Association of Australia, Melbourne, ationforresidentsofapmments, butonly forthoseinsingle family 

dwellines. In Stockholm. a lower aooarent leukemia risk was re- October 29,1992 . . 
po~edfarchildr~ninhomeswithltighercalculatedm~~ncticfields ... DimiulosTrichopoulos,chairoftheepidemiologydep~nmcnlat 
than forcluldreninhomcsinintemedialccatceorics . .  0venll.thc thc1131~xdSchoolofPuhlicHealth . oointsoutthat Ahlbornfailed 
results for children indicate no increased c&er risk; the risks of tocomeupwithacomlationbetween~resentday  sandcan cancer 
brain tumors appear unrelated to exposure, and the results for leu- risk. He also claims that Ahlbom's findings diverge fromprevious 
kemia a n  internally inconsistent and suggest the need for further SwedishstudiesandnotesthatsomeofAhlbom'scalculatedcancer 
investigationofthe few cases which accountfortheapparent associ- risks aren't statistically significant, because ofthe small number of 
ations in some analyses. Overall, the results for adults indicate no cases of childhood leukemia. Trichopoulos concludes that the sci- 
nssociationof leukemia as a wholc and varied patternsuf risk csti- entific community needs better designed cpiderniological studies. 
males for specific leukemia types. with only one of 249 staristical -Richard Stone, "Polarized Debole: KMFs and Cuncer," 
tests being nominally significant. For adult brain cancer, there a p  Science,p.l725, December 11, I992 (see alrop.2) 
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Epidemiology Roundup 
Acute Leukemia Linked to EMF Exposure 

French researchers have continned and extended their pre- 
vious report that linked occupational EMF exposures with 
leukemia (see MWN, MIA91). their case-conhol study of 185 
workersover30yearsoldand513 controlsfoundup to afivefold 
increase in acute myelogenous leukemia (AML) among those 
exposed to EMFs. 

Dr. SylviaRichardson of INSERM invillejuif found anon- 
significant increase for all acute leukemias among workers ex- 
posed toall typesof EMFs, butthecdds mtiomse to 3.9, astatis- 
tically significantresult, whenexposuresfrom arc welding were 
excluded. The researchers advise caution on interpreting the re- 
sults because of the unclear mle of arc welding and because 
"there was no association with level or length of exposure." 

Nevertheless, aftercitingthemany previousstudies that link 
EMFs to leukemia, theFrench team writes that "the hypothesis 
of EMF being leukemogenic has reached consistency." The 
researchers conclude that, "Our study adds credence to the hy- 
pothesis that pesticides and EMFs are leukemogenic agents. 
together with benzene." See S. Richardson, "OccupationalRisk 
Factors for Acute Leukemia: A Case-Control Study," lnterna- 
tioml Journal ofEpidemiology, 21, pp.1063-1073, 1992. 

Leukemia Among Telephone Linemen 
Dr. Genevieve Matanoski and coworkers at the Johns Hop- 

kins University (JHU) School of Hygiene and Public Health in 
Baltimore havepublishedthefinal reporton their study of leuke- 
mia among telephone linemen. In thesummer of 1991, Matanos- 
ki announced that her team had found higher rates of leukemia 
among certain tinemen and for certain measures of exposures. 

In a report to EPRI, which sponsored the study, the JHU 
gmupconcludes: "Itdoesnotseemprudenttoassumethat FMFl 
exposure has no risk." 

In earlier presentations, Matanoski has reported that work- 
ersexpsedatanearly agearemorevulnerable toEMFrisks (see 
MWN, JIA91 andndJ92). butshedoesnotcite theseresul tsin her 
EPRI report. Matanoski could not be reached for comment. 

Copies of Leukemia in Telepltone Linemen (TR-101813), 
December 1992, are available for $200 each from: EPRI Distri- 
bution Center, 207 Coggins Dr., Pleasant Hill, CA94523, (5 10) 
934-4212. There is no charge for EPRI members, government 
agencies or not-for-profit p u p s .  

TheJHUresults will alsobepublishedintheMarch 15issue 
of the American Journal of Epidentiology, which is behind 
schedule and will appear in late April. 

NHL Among S w d s h  Power Workers 
Ateamof American andswedishresearchers has found that 

engineers and technicians in the electric power industry have 
close to five times the expected rateof non-Hcdgkin's lympho- 
ma(NHL), a statistically significant increase. Using the Swed- 

ishcancerregistry, Dr. MarthaLinetoftheU.S.NationalCancer 
Institute and coworkers also found excesses of NHL among 
office workers, bankemployeesandshoemakers, amongothers. 

Withrespecttopowerplantworkers,Linet'steamnotesthat, 
"As well as possibleexposures to w s ] ,  theSwedish workers 
may haveh~dcontactwithvarioussolvents,otherchemicals and 
nonchemical exposures."See"Non-Hcdgkin's Lymphomaand 
Occupation in Sweden: A Registry-Based Analysis," Briiislt 
Jotlrnol of industrial Medicine, 50, pp.79-84, 1993. 

EPRI Workshop on Future Studies 
InFebruary 1991,EPRIheldaby-invitation-only workshop 

on Future Epide~niologic Studies of Health Effects of Electric 
atrdMagnetic Fieldsin Camel, (2.4. Some 21 months later, Dr. 
Patricia Buffler, who organized the workshop, has published a 
report outlining the recommendations of the 70 attendees, to- 
getherwiththeconclusionsoffourworkinggmups-onmiden- 
tial and occupational cancer studies, on reproductive outcomes 
and on methodological issues. 

Overall, the researchers put the highest priority on studies: 
(I) to "explore the relationship between 'very high current con- 
figuration' homes and childhood cancer risks", (2) to "explore 
the relationship between wire configuration codes and charac- 
teristics of magnetic fields other than time-weighted average 
field intensity"; (3) to "survey presumably highly exposed in- 
dustriesoroccupations toidentifycohortsforoccupationalstud- 
ies, giving special attention to exposures of female workers"; 
and (4) to "improve exposure assessment in ongoing and future 
residential studies toaddressquestionsraisedby [the] Los Ange- 
les and Denver childhood cancer studies." 

Drs. John Peters and StephanieLondon of theuniversity of 
Southem California (USC) in Los Angeles fmt announced the 
results of their epidemiological study at the Camel workshop, 
and their presentation is included in an appendix (see MWN, 
MIA91 and Sl091). 

Another appendixlists the key findings of the more than 100 
epidemiological studies published through 1990. And a third 
lists the names and addresses of the attendees. 

Future Epidemiologic Studies ofHealflt Effects ofEiectric 
and Magnetic Fields (TR-101175). September 1992, is avail- 
able for $2M) from the EPRI Distribution Center. See ordering 
information at left. 

Updates from Wertheimer-Leeper, Vena & Peters 
Dr. Nancy Wertheimer and Ed Leeper, both of Boulder, CO, 

have commented on two recent papers on electric blankets and 
cancer in order to "alert researchers to some of the pitfalls pos- 
sible in assessing only one of the multiple sources of [EMF] ex- 
posure to which all subjects are exposed." One of the papers, by 
Dr. John Vena and coworkers at the State University of New 
York, Buffalo, addressed the risk of breast cancer (see MWN, 
S/091), and the other, by Dr. Rene Vemault and coworkers at 
the Fred Hutchinson Cancer Research Center in Seattle, inves- 
tigatedtesticularcancer(see MWN, MlJ90).Venaresponded to 
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Wertheimer and Leeper, but Verreault did not. The exchange 
appears in the Antencan Journal ofEpiden~iology, 137, pp.252- 
257, January 15,1993. 
' USC's Drs. John Peters and Stephanie London have issued a 
correction to oneof the tables in their paper on EMFs and child- 

- hood leukemia(see above). The correction appears intheAmer- 
ican Journal of Epidemiology, 137, p.38 1, February 1,1993. 

EPA Tests Gaussmeters 
In a new report, the Environmental Protection Agency 

(EPA) offers a large amount of data on the performance of 15 
hand-held, single-axis magnetic field meters but does not draw 
any conclusions about which meters are the most reliable or 
which offer the best value for the money. 

'This report presents just the facts," Edwin Mantiply of 
EPA's Office of Radiation and Indoor Air in Montgomery, AL, 
told Microwave Navs. The report was completed a year and a 
half ago butits release was delayed by concerns within theagen- 
cy over liability. Some EPA managers had wanted to delete the 
names of the meter manufachirers. The project was initiated in 
mid-1990 (see MWN, JMO). 

The EPA evaluated meters made by the Dindima Group, 
Electric FieldMeasurements 0, Elechomagnetics Design, 
ExpanTest, Holaday Industries, Integrity Research, Macintyre 

National EMFAdvisoy Committee 
TheDepartmentofEnergy (D0E)andtheDeparhnent 

of Health and Human Services (DHHS) have selected 
theircandidates for theNational EMF Advisory Commit- 
tee. The committee, mandated by the energy bill enacted 
lastOctober, will helpmold thenew five-year, $65 million 
EMF research and communication program. 

On March 31, letters of invitation were sent to: Dr. 
PeterBingham,*NorthAmerican PhilipsCorp., Briarcliff 
Manor, NY; John Coughlin,* Wisconsin Public Service 
Commission, Madison, W, Margaret Seminario, An- 
CIO, Washington, DC; Shirley Linde, Citizens for Safer 
EMF, LosAngeles,CA; KateBmwnMaracas?; SaltRiver 
Project, Phoenix, AZ, Dr. James Melius, New York State 
Deparhnent of Health, Albany, NY, Dr. Thomas Rozell, 
National Academy of Sciences, Washington, DC; Robert 
Schell, Maine Bureau of Health, Augusta, ME; Dr. Louis 
Slain,* MicrowaveNews, New York,NY; Dr. Paul Zwei- 
acker,* Texas Utility Services, Dallas, TX. (The asterisks 
indicatethoseselected by theDOE; theothers were picked 
by the DHHS.) 

Formal announcement of the committee members is 
expectedafterthecnndidates haveagreed toserve, accord- 
ing to DOE'S Dr. Robert San Martin. Members of a com- 
panionEMFmtmgencycommitteehavenotyetben named. 
Underthelaw,thetwocommittees shouldhave beenset up 
by December 24,1992 (see MWN, NlD92 and JIF93). 
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Electronic Design, Magnetic Sciences International, Magnetic 
Technology, Monitor Industries, Safe Computing, Sydkraft, 
Walker Scientific and Widerange Instruments. Meters by F.W. 
Bell and Teslatronics, and an additional meter from Holaday 
Industries, were not included because EPA did not receive two 
of each model in time; raw data for these meters are available 
from Mantiply. 

The number of gaussmeters on themarket has risen dramat- 
ically overthe last few years-25 companies are currently sell- 
ing over 60 different models. 

The EPA tested meters for accuracy over a range of field 
strengths, for sensitivity to an increase in field intensity and for 
the likelihood of interference from other electromagnetic sig- 
nals. There was a large variation in performance. 

For instance, a Widerange Instruments meter gave readings 
which were,onaverage,appmximately 364binemr. Widerange 
Insbuments has subsequently taken its meters off the market, in 
part due to theirpoor performance in the EPA report, according 
to Widerange's president, George Work. 

Mantiply said that the report, which cost less than $50,OM), 
was prepared by Science Applications International Corp. of 
McLean, VA, under an EPA contract with Sanford Cohen & 
Associates, also of McLean. 

Laboratory Testing of Commercially Available Power Fre- 
quency Magnetic Field Survey Meters (EPA Report No.400R- 
92-010) was released at theend of 1992, thoughit is dated June 
1992. Alimited number of copies are available free from: EPA, 
Officeof Radiation andlndoor Air, 1504AvenueA. Montgom- 
ery, AL 361 15, (205) 27C-3400. For a list of gaussmeters now 
being sold in the U.S., send$1.00and aself-addressed, stamped 
business envelope to: Microwave News, PO Box 1799, Grand 
Central Station, New YorkNY 10163. (For an earlier review of 
gaussmeters, see MWN, MlA91.) 

Office Building Cancer Clusters (conrinuedfrom p.1) 

frequency] fields in the FHOB are typical of madern office 
environments." 

RobertReischauer,thediictoroftheCongressionalBudget 
Office(CBO), asked for an investigation in alanuary 1992 let- 
ter, noting "theunusual numberofbrain tumors andcancerssuf- 
f e d  by individuals working in the building." The FHOB houses 
theCB0,acompuferservicescenterandcon~ion;tlst;~ffoffices. 

NIOSH's Gene Moss, an industrial hygienist, found that 
readings in the CBO's fourth-floor ofices reached a maximum 
of6.80mGand averaged 1.82mG. EMFsinthe hallwaysdidnot 
exceed 1.50 mG. Magnetic fields in a computer room on the 
sixthfloorrangedfrom0.4 to 66 mG. Electrical equipment is lo- 
cated directly above theentrance to thecomputermom, accord- 
ing to the HHE. 

But Moss's survey did not answer one question Reischauer 
raised when he requested the study: Had the people with cancer 
worked"close toanyequipmentthatmighthavegeneratedstrong 
electromagnetic fields?" The details of the EMF survey are 
sketchy, and few employees are reassured. "The investigation 
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was not handled in a professional manner," said an FHOB 
employee who has followed the investigation. "No good came 
out of the report," he added. The employee asked that his name 
not be used. 

Moss told Microwave News that he tried to take measure- 
ments where he believed people worked and called the survey 
"the best attempt he could make," given his work load. 

In its report, NIOSH said that the HHE was not supposed to 
beadetailedstudy:'%elirnitednumberof measurements taken 
was not intended to represent an in-depth evaluation of the 
radiation fields at the site, but rather to approximate workplace 
exposure levels found on the days of measurement." The report 
(HHE 92-156-2256) was coauthored by Moss and Dr. Allison 
Tepper, an epidemiologist at NIOSH. 

Santa Clara County Office Building, San Jose, CA 

The California Department of Health Services (DHS) in 
Berkeley could not find the caoseof eight cases of cancer of the 
central nervous system among employees in an office building 
in San Jose. "We have not been able to come up with any other 
plausibleexplanation except forchance," Dr. RaymondNeutra, 
acting chief of the DHS's Environmental Health Investigations 
Branch in Emeryviile, told Microwave News. 

TheDHS determined thatthere wasafourfoldcancerexcess 
inthe west wingoftheSantiiClmCounty office building, wherz 
approximately 1,800 people had worked between 1962and mid- 
1991. The agency counted seven cases ofprimary brain tumors 
and one wncerofthespinalcordamongthree women and five men 
who had been employed there as planners, lawyers and clerks. 

The DHS report-like NIOSH's study of the FHOB- 
states that environmental factors could not account for the 
tumors. "No existing or recorded physical or chemical agent 
could be identified as the likely cause" for the cancer excess, 
according to the 65-page study, released in April 1992. 

Much of the DHS investigation addressed EMFs fmm two 
115 kV power lines located "several blocks away" from the 
building. Indeed, the report presents 25 pages of EMF measure- 
ments taken at one-foot intervals up to 700 feet from the power 
lines, where magnetic fields measured less than 0.35 mG. The 
DHS concluded that the lines had "no demonstrable influence" 
on the west wing. 

Indoors, theDHS took readings in thecenters of offices and 
determined that "all areas and rooms in the west wing measured 
less than 0.5 mG." In addition, five employees were given 
EMDEX meters to measure exposures over a 24-hour period. 
This survey revealed average workplace EMFs of 1.19 mG, 
while maximum on-the-job exposures ranged between 14 and 
40 mG. Dr. Gem Lee, an epidemiologist at the DHS, said in an 
interview thatthepeakreadingscorresponded to briefexposures 
to appliances like copy machines. 

But representatives of the Service Employees International 
Union (SEIU), whohadoriginally requestedtheDHS investiga- 
tion, say that they are not satisfied. 'We wanted more people 
wearing the meters for more time, and we wanted mapping for 
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Widow of Office Worker with 
Brain Tumor Files Suit 

The widow of a California office worker who died of 
a brain tumor is suing the city of San Jose, claiming that 
microwaveradiation fromacity owned andoperatedfmns- 
mitter was responsible. Michael Popolizio was a district 
attorney who worked in the west wing of a Santa Clara 
County office building (seestory atleft) fmm 1976 to 1988 
and whodied of brain cancer in 1991 at the age of45. The 
claim was filed in state superior court on March 20,1992, 
by Flora Chu of the San Jose firm of Hawes & Cho. 

Although the claim points to radiation from a micro- 
wave transmitterlocatednexttothebuildingin whichpop 
olizio worked, Chu told Microwave News that she is con- 
sidering amending the suit to include exposure to EMFs 
fmm the building's electrical equipment. 

Chu criticized the DHS survey of EMFs in the Santa 
Clara building. "Thereport was notdone completely," she 
said."They needed to lwkmore carefully at where people 
spent their time." Chu noted that two of the eight people 
withcancerinthe west wing had workednexttoeachother. 
calling this a "significant piece of information that did not 
come out" in the DHS report. "If we can discover the his- 
torical information, we may be able to prove or disprove 
our theories," Chu said, explaining that she is taking her 
own measurements in the building to assess her client's 
EMF exposure. 

potential hot spots," SEIU representative Beth Shafran, who is 
based in San Jose, said in a telephone interview. 

Neutra said that the agency had made no attempt to take 
readings where the people with brain tumors had worked. He 
said that estimatingpast exposures was virtually impossible, in 
part because sections of the west wing had been remodeled and 
rewired over the years. "We did this investigation under incred- 
ibleresourcerestraints,"Neutrasaid. "Thepurposewas toassess 
the safety of the building in general with the resources we had." 
Neutraadded that hedoes not thinkit is useful to lookat individ- 
ual cancer clusters. He said that he would prefer a "large, well- 
designed" investigation, noting that he has asked the California 
Public Utilities Commission to fund such a study. 

Meanwhile, NOSH has agreed to SEIU's request for an 
additional shldy of EMFs in the west wing, according to Dr. Al- 
lison Tepper, whostudiedtheFHOB cancercluster. Tepper said 
that NIOSH haddenied an earlierrequest by the union, but "this 
timedecided it was reasonable to provide employees with more 
information." 

Pacific Bell, Garden Grove, CA 

Between 1984 and 1991,13 out of 89 Pacific Bell clerical 
employees who had worked in the basement of a building in 
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Garden Grove, CA, were diagnosed with vcuious forms of 
cancer. None of the consultants or researchers hired by Pacific 
Bell to study the basement office could find an environmental 
cause for the cluster. 

At least threereports investigating theclusterwere prepared 
for Pacific Bell, but the telephone company refused to release 
them. Spokeswoman Linda Bonniksen, based in Los Angeles, 
would only provide the company's press statements, which 
were issued between August 1991 and April 1992. The follow- 
ing information is based on those press releases: 

The total number of cancer cases in the Garden Grove basement 
office exceeds the expected number in the general population, but 
when the cluster is se~arated by NPe of malignancy, the varieties, 
Idcn individually, do not occuratkgh raten, ;cording to Dr. Hod3 
Anton-Culvcr of the University of California. Irvine. Anton-Culvcr 
dcclincd lo release her report, referring qucrics to Pacific Bell. 
The liiehcst EMF mwurement taken in the bserncnt arm was 186 

mG, acckdingto DavcRaincr, formerly of Bcllcore, thc research arm 
of Pacific Bell and the other regional Bell companies. Using Raincr's 
data. Pacific Bellconcludedthat EMFs in thebasemcntofficc are "well 
withinacce~table industrv euidelincs"-rcfcninc tolhoseadupted by 
the 1ntema;ional ~adiatcon Prolcction ~ssocia~on (IRPA) &d the 
AmericanConlerenceofGovcmmcntlndusuialHveienists(ACG1H). 
which allow EMFcxposures of u p  to 5.MM and i0.000 mG, respcc- 
tivcly. Raincr, who is now director of the environmental health and 
safety center a North Carolina State University in Raleigh, dcclincd 
to bc inlcrvicwed. Raincr took measurements inGardcn Gruvr as pm 
ofBcllcore'snauonalstudy oftelcphonecompany workcrsandEhlFs. 
which Bellcore has refused to releibe (see AllVN. WJ92). . As part of Rainer's survey of the basement office, Garden Grove 
emnlovces. like their counternarts in Santa Clan. wore EMDEX . .  . 
rnelers to gauge ~ ~ F e x ~ o s u ~ s .  Average un-lhc-job EMFs mged 
from 0.8 to 7.22 mG. accordine to Pacific Bell. 

No further environmental or ~pidemiologicat studies are needed at 
Garden Grove, according to Dr. Howard Frumkin of the School of 
Public Health at Emoly University in Atlanta. Frumkin-who was 
recommended to Pacific Bell by the DHS--based his opinionon the 
reports by Anton-Culverand Rainer, and on other environmental sur- 
veys. Frumkin also declined to release his report 

Although Pacific Bell did not reveal the employees' maxi- 
mum EMF exposures, Beltcore's survey of the Garden Grove 
office, obtained by Microwave News, indicates that peak levels 
recorded on the EMDEX meters ranged between 4.0 and 77.5 
mG. These readings are a result of "very brief" exposures, the 
reportstates, buttheirsource"has notbeenclearly defined."The 
186 mG spot measurement was taken one foot from a circuit 
breaker in a power room next to the basement office. 

"I have reservations about the way Bellcore's study was 
done," said John Tberiault, who is with the Communications 
Workers of America. He said that he would have preferred the 
EMF survey to have been done by an independent consultant. 

Theriault, a Pacific Bell communications technician who 
works in Costa Mesa, noted that electromechanical switching 
gear at Garden Grove had been replaced with digital equip 
ment a few years before Bellcore's EMF measurements were 
taken. Tberiault said that the measurements might not accurate- 
ly reflect past exposures of the basement employees, who 
worked a floor below the room that housed the old equipment. 

He pointed to a 1989 Johns Hopkins University study, which 
found that male telephone workers exposed to complex EMFs 
from mechanical switching gear had elevated rates of leuke- 
mia, breast cancer, lymphoma and prostate cancer (see MWN, 
NID89). 

Dr. Michael Yost, an industrial hygienist formerly with the 
University of California, Berkeley, who was a consultant to the 
DHS, said that the agency had been aware of the cancer cluster 
atGarden Grove buthaddecided not to pursue it. "TheDHS has 
no resources," he said, "andGarden Grove was a low priority- 
several things were competing for pHs ' s ]  attention." Yost is 
now at the University of Washington, Seattle. 

Building EMF Mitigation 1conrinued.fromp.Ij 

Sinceemployees have tolivewiththeresults, you wanttoget 
it right, he said. "You only get this opportunity once every 30 or 
40 years." 

The most expensive measure taken in the World Bank 
project was putting the main electrical switching equipment in 
the fifth subbasement This is commonly placed where the 
electrical service comes in from the street, exposing adjacent 
areas to strong magnetic fields. 'This is your biggest emitter," 
Barry explained, noting that magnetic fields nearby "can easily 
be in the hundreds of milligauss." 

Placing this equipmenton the building'slowest level, which 
is used primarily for parking, was "a fairness issue," said Dr. 
Keith Florig of Resources for the Future in Washington, who 
was alsoaconsultantontheproject. Any otheralternative would 
have forced some employees to work in very strong magnetic 
fields-a situation that was considered undesirable, Florig said. 

In existing buildings, demand is growing for substantial 
reductions of magnetic fields. "We are seeing a huge number of 
requests for shielding," explained Larry Maltin, president of 
Amuneal Manufacturing Cop. in Philadelphia. '1 believe the 
recent Swedish studies and the press coverage they have re- 
ceived have sensitized the public," he added. Maltin's firm 
specializes in the preparation and installation of p-metal alloys 
and lowcarbon steel for EMF mitigation. For many years, the 
company's main activity was protecting electronic equipment 
from magnetic field interference, but, in response to customers' 
health concerns, nrea shielding is now Amuneal's fastest grow- 
ing business. 

"Generally, the first indication that there are elevated mag- 
netic fields is interference on VDTs," Maltin told Microwave 
News. Reducing fields to less than 10 mG throughout an office 
is adequate to eliminate the interference problem-and results 
in average fields that are lower than 10mG. A limit of 5 mGcan 
double or triple the cost, and further reduction, to 1-2 mG, is a 
"fundamentally different"unde&4&g, according toMaltin, since 
the common contents of an office--lighting, copiers, fax ma- 
chines, VDTs, electricalcord+generatefields above this level. 

A job that involved reducing magnetic fields to 10 mG or 
less for hvo large offices directly above a building's electrical 

(continued on p.12) 
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EMFs at New York City's Best Addresses 
From Wall Street to Park Avenue, tenants and landlords ofsome of that the fields near the affected computers were as high as 90 mG. In 

NewYorkCity'sprimemmmercialpro@esarefindinghighEMFs- other parts of the lobby-level oflices. EMFs reached a maximum of 
often in excess of 1,MXI mG-in their buildings. In most cases, the 105 mG; just outside, in the lobby, they were 168 mG. (All of the 

- problenl is due to electrical equipment, such as wiring and transform- measurements were taken at three feet above the floor.) "We believe 
ers (see MWN, MN91). Some companies have taken measures to put it is evident that the problems ... are being caused by magnetic fields 
the space to new use or to shield it; others have moved out and are pduced  by the electric service equipment (principally the low 
pursuing legal action. Here is a sampling. voltage collector bus and switchboards) located in the service level 

below the area," accordingto thereport, obtainedby MicrowaveNe~vs. 
Marine Midland Bank The office was later shielded "as a preventive measure," said Ameri- 

can Express spokeswoman Susan Miller, who declined to provide 
Afterdiscovering high magnetic fields inits second-floor offices at further details. 

250Park Avenue, MarineMidland Banksigned an agreement withits 
landlord to shield the space-at a cost of $1 million, according to a Gateway Plaza, Battery Park City 
knowledgeable source, who asked to remain anonymous. The bank 
had originally filed a suit against the landlord, Vista Properties Cop.. AsubsidiaryofWatermark Associates found EMFsofnearly 2,MXI 
but dropped it when Vista agreed to take remedial action. Floor-level mG in the offices it rents in Gateway Plazn, a high-rise residential 
magneticfieldsofnpto300mGweregenentedhypowercablesorthe building in Battery Park City in lower Manhattan. As a result, in 
switching gear below the second flwr, according to a report by Octobe~1992,itfiledasnitinNewYorkStateSupremeCourttohreak 
HealthWaves 1nc.-which is no longer in business--obtained by its lease with Hudson Towers Co.-a subsidiary of the LeFrak 
MicrowaveNews. Asubsidiary ofMarineMidland'sparentcompany, Organization, which owns Gateway P l a z ~ l a i m i n g  that the space 
HongKangShangh~Bank,nnwoccupiesthespace.RichardMenaker was unsafe. Watermark declined to comment on the matter, but 
of the h'ew yorkcity law firm of Mender dL Hemann, who rep- Micro,%,ave News has lemed that an out-of-coun settlement is being 
resented Marine Midland, declined lo comment. negotiated. EMFs in the pound floor offices nnped betwecn850and 

1,980 mG, according to areport by  en-~ar ~lectr ic  Co. of Brooklyn, 
The Chrysler Building NY. Four Con Edison transformers below the offices are believed to 

be resnonsihle. 
~ -. 

Magnetic fields of more than 2.W mG in its offices on the 3lst 
flwrof the landmark Chryslcr Building hdve prompted the Kluckner Columbia University School of Public Health 
Chemicnl Co. to move out. It is preparing to file suit against its land- 
lord. nccordine to Klockner's akmev.  Kenneth Everett of Becker. Adminismtors at theColumbia UniversitvSchwl ofPublicHealth 
~l~,~e1nmed&~uffl~in~ew~o~.~1ockner'sclaimwillfnllo~ 
anearliersuithy Darby Br Darby---alawfumthatsubletstoKlockner- 
against the chemical company for not paying rent and against Cooke 
Properties Inc., the owner of the building, for"uninhabitab1e premises" 
due to highEMFs, according to Darby's lawyer at the Manhattan firm 
of Womser, Kiely. Galef & Jacobs. Fred Helene of Wallingford, CI: 
measured magnetic fields of 2,050 mG on the 31st flwr, and Consol- 
idated Edison Co.. the local utilitv. later recorded levels as hieh as 

rearnnged a suite of basement oftices afte;discovering high EMFs 
from nearby electrical equipment A survey ordercd by Dr. Edward 
Christman,directorofenviro~nental healthandsnfety,foundmagnet- 
ic lields of 100-180 mG along a wall separating the oftices from the 
equipment. EMFs at a VDT workstation next to the wall reached 58 
mG. (Theuserof this VDT wasrelocated.) The fieldsin the room next 
door, near aswitch panel, were 800-2,W mG. The offtces are occu- 
nied bv the school's Center for Pooulation and Familv Plannine. In a 

2,700 mG. The EMFs were generaied by electricalequipment located july 2i, 1992,letter,~hristman wrotethat "there shouid benoconcern 
on the 30th flwr, directly below Klockner's offices, Everett said. foradverse healtheffects"sincethe levels are wellbelow thestandards 

limitingoccupational exposure toEMFs, refemngtoguidelinessetby 
Children's Television Workshop the international Radiation Protection Association, the American 

Conference of Governmental industrial Hygienists and the U.K.'s 
The Children's Television Workshop (W, best known for Nationa1RadioloucalProtectionBoard.Buthenotedthatthedecision ~~~ 

Sesmne Street, paid$60,MXI to reconfigure &. second-flwroffieesto to reconfigure t G  space was ~ ~ m d e n t  since it will eliminate VDT 
reduce worker exrmsnres to EMFs, according to Ellen Moreenstem. interference oroblems and the associated evestrain." Theoffice soace 
CIW's director ot media relations. CIW moved its employ& out of with the stro;~gest EMFs is now being us& for filing cabinets. ' - 
thespaceforsevenlmonthsuntilthechangescouldbemade.Morgen- 
stem said that EMFreadings in its offices, which are across the street 
from the Lincoln Center for the Performing Arts, are now "no higher 
than in any of CIW's offices on other floo~~." She could not specify 
thefieldlevels,eitherbeforeorafterthealterations,refeningqnestions 
to Milford Managing Corp., which mns the building. A company 
representative said he knew nothing about the issue. 

American Express Tower 
Jitter on computer screens provided employees in the American 

ExpressofficetowerintheWorldFinancialCenterwith their firstclue 
that they were working in strong magnetic fields. A survey by 
AmericanPowerTechnologiesInc.ofLakeSnccess,NY,latershowed 
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(continued fromp. 10) 
switching equipmentcost roughly $280,000-aptice tagthat is 
'hot unusual," according to Maltin. Another site-the gmund- 
floor offices in Gateway Plazain lower Manhattan (see p.11)- 
presented amoredifficult situation. This space is directly above 
transformer vaults, and surveys indicated that magnetic fields in 
some areas approached 2,000mG. Amuneal engineers estimat- 
edthatshieldingforthisarea, whichis roughly 1,100squarefeet, 
would cost more thnn $500,WO. 

Cost estimates from Consolidated Edison Co. in New York 
City aresimilar. "The fact is, we can reduce magnetic fields 20- 
fold, 30-fold, 50-fold, but at a price and only in a given area," 
explainedDr.DanielMark, aseniorConEdengineer.Theutility 
has worked with Amuneal on several demonstration projects de- 
signed to assess the effectiveness of various types of shielding. 

Con Ed does not presently shield its equipment in response 
to customer requests, spokesman Martin Gitten said, because it 
isimpossibleto know what asafemagneticfieldexposureis. But 
Mark explained that, since New York State hns adopted a 200 
mGmagneticfieldlimitforpowerlinerights-of-way ( s e e m  
S/090), utility officials want to know "what we can do" to 
reduce magnetic fields from other electric power facilities. 

In one Con Edpmject, completed in 1990, a460 volt distri- 
bution vault was shielded with p-metal on the walls and ceiling, 
yielding a 25 to 1 reduction of the magnetic field at a cost of 
$200,000. In another, engineers put a fence lined with p-metal 
amund a 30-foot by 15-foot capacitor bank that is part of an 
outdoor substation. The magnetic field measured about 1,000 
mG outside the fence before the shielding was in place, and 20- 
25 mG after, Mark said. The cost of this effort, completed in 
1991, was $180,000. Theutility is currently experimenting with 
shielding methods at one of its power plants. 

"It wouldbeimpossible toshield allConEdinstallationsfor 
magnetic fields,"Marksaid, adding that he is farfmmconvinced 
it is necessary. "I can't imagine New York City covered with 
tons and tons of p-metid," he said. 

The WorldBankevaluates emissions when purchasing new 
officeequipment,Bany toldMicrowaveNews. Whilelow emis- 
sion VDTs are fairly easy to find, Barry explained, levels vary 
widely among differenttypesofcopy machines, computerprint- 
ers and even desktop lamps. EMFs can becutsharply simply by 
choosing these products carefully, he said. 

Mitigation Resources 
Norman Beddows of EPA's regional office in Boston has 
prepared a ten-page guide, Extremely Low Frequency 
(ELFJ Magrzetic Fields in Offces, andMiligalion. Copies 
are available from Amuneal Manufacturing Cop., 4737 
Darrah St., Philadelphia, PA 19124, (215) 535-3 KO.... 
Amuneal's Larry Maltin will give a tutorial on shielding 
DC and AC EMFs on June 16 at the Bioelectromagnetics 
Society's annual meeting in Los Angeles. Call WILAsso- 
ciates fordeuiils: (301) 663-1915. 

12 

TheWorldBank teamdsoadoptedthefollowing mitigation 
measures for its new headquarters: 

Electrical trnnsformers for each floor are being placed near elevator 
lobbies so that stomge closets, corridors and common areas that are 
only used intermittently form a buffer between this EMF source and 
emnlovee mas. Maenetic fields reach 100 mG or more rich1 next to . . " - 
this equipment, according to Barry, but drop off to negligible levels 
about 12 feet awav. 

Elecmnic ball& mther than magnetic ballasts are being used for 
fluorescentlights,and twobanksoflightsarebeing~unoneacb ballast, 
cuttingthenumberofsourcesinhalf; bdlastsarealsobeingpsitioned 
back to back. to nromote field cancellation. "This is a real win-win . . 
situation," Barry pointed out, since the design improves energy 
efficiencv and costs less to install. 
Desksare being positioned away fromthe fancoil unitsthat are uxd 

for ventilation in window offices. Thcsc emit relativelv hich fields- 
stmngerthan those of most office equipment-but theievzs drop off 
quickly with distance, Bany said. 

The fmt phase of the World Bank headquarters will be 
completed this yeas, after which Barry plans a thorough survey 
of magnetic field levels to evaluate theeffectiveness of the miti- 
gation efforts. The entire complex, covering one city block, is 
scheduled to be finished in 1996. 

FROM THE FIELD 
PG&E Mitigates Existing 
Transmission Line E M S  

To the Editor. 
Recently, I was called in to measure magnetic fields for CAT 

Software, a company in Palo Alto, CA, which is 50 feet from the 
uansmission lines supplying all of Palo Alto. The company's original 
complaint was the flickering oftheir VDTscrcens. My measurements 
showed 10.5 mG in theoffices closest to the lines and4.5 mG in those 
furthest away. 

Soon afterward a meeting was held, attended by Pacific Gas & 
Electric (PG&E) engineers, a city engineer, the landlord, company 
rcprexntatives and myself. Though P&E representatives wankd 10 
focus only on the flickering of the VDTs-suggesting ways to reduce .. . 
the symploms~ompan~represenla t ives  wrre aware of the health 
research and wanted the fields reduced. 

I suggcstcd reverse phasing the lines in accordance with EPRl 
research.~~ePG&Eenginecr.TommMwhall,agredtoloakintothe 
feasibility of[hismitigarionsuatem. Withina wcek hchadordercdthe 
reverse phasing. I rcmwsured the maznetic fields on the snme d a y  of 
the wcek and 2 the same time of dayas my first measurements&d 
found a 76% reduction at the front (2.5 mG, down from 10.5 mG) and 
a 73% reduction at the rear (1.2 mG. down from 4.5 mG). The VDTs 
nolongerfllckered. AccodingtoTommMarshall, thereversephasing 
was accomplished during the day, with no disruption of service, and 
was considered a minor task. 

Considering the number of residences, businesses and recreation 
mas that have similar problems, all utilities might want to adopt 
similar mitigation measures as standard procedure. 

Sincerely, 
Karl Riley 

ELF Magnetic Surveys 
475 Gate Five Rd.. Suite 216 

Sausalito, CA 94965 
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HIGHLIGHTS 
$1.6 Million Award for Worker 
Fired Atter Radar Accident 

RichardEldridge, one of sixcivilianemployeeswho wereex- 
posed to strong radar radiation in a 1983 accident at Clear Air 
Force Station near Fairbanks, AK, has won ajury awardof $1.6 
million forbemg wrongfully dismissedby hisemployer,FelecSer- 
vices Inc., afterhesought expert medical treatment forhis injur- 
ies. Eldridge's was theonly wrongful termination case filed, but 
he and three others also have personal injury claims pending. 

Felcc, asubsidiq of I lT,  has asked Judge Russel Holland. 
whoovusawthecasein U.S. DishictCourt inAnchorage,AK, to 
either thmw outthejury'sFebruq 17 decision-amoveknown 
as granting judgment as a matter of law-or gmnt a new trial. 
"The jury got sidetracked," said Marcus Clapp, an attorney in 
the Fairbanks offices of Hughes, Thorsness, Gantz, Powell and 
Bmndin, who represents Felec. The jury was instructed to find 
forEldridgeonly ifit was shownthatFelec'smotivation was "to 
prevent him fmm exercising his right to see a physician of his 
own choosing, or to retaliate against Mr. Eldridge for pursuing 
his workers' compensationrights."But Clappmaintains thatthe 
plaintiff's case did not demonstrate anything about Felec's mo- 
tives, focusing instead on Eldridge's employment contract. 

Richard Friedman, Eldridge's attorney, dismisses these 
views. He told Microwave News that Eldridge "really pushed to 
see doctors who knew something about radiation injuries.*'The 
case he presented showed that this was why he was f d ,  said 
Friedman, who is with the firm of Friedman, Rubin & White in 
Anchorage. 

Eldridge, awelder, wasservicingapowerfultrackingndar- 
part of the Air Force's Ballistic Missile Early Warning Sys- 
tem-when itwasaccidentally tumedon by anotherworker(see 
MWN, N83). He and five other workers were 80 feet above the 
gmund on the superstructure that houses the radar when they 
began to feel warm and realized the radar was in operation. 

Eldridge was a vocal critic of Felec's and the Air Force's 
handling of his injuries. Immediately after the accident, the six 
workers wereexamined by thecompany'snurse, whofound that 
they had elevated body tempemtures, high blood pressure and 
some burns. Eldridge and the others complained of vision loss, 
partial hwing loss, nauseaandother symptoms. The next day, 
they were sent to a hospital in Fairbanks, but doctors there had 
no experience with radar radiation injuries, according to El- 
dridge. For a full week, the workers were told that the radiation 
badges they woreto detect ionizingradiation would alsodocu- 
ment their exposures to non-ionizing radiation from the radar. 
Nine days after the accident, the workers were informed that 
they would be sent to the Schwl of Aemspace Medicine at 
BrooksAirForceBaseinTexastoseedoctorswhowerefamiliar 
with radiofrequency andmicmwave radiation, hut that trip was 
delayed several more weeks. Eldridge decided to seek his own 
medical experts and went from Bmoks to see doctors in New 
York and Massachusetts. 

Eldridge recently told Microwave News that he still suffers 

fmm short-term memory loss. "I have to write everything 
down," he said. 

ThejuryawardedEldridge $630,MX)forlost wagesandpen- 
sion benefits. Felec will also hnve to pay interest and attorneys' 
fees, bringing the totaltomorethan$1.6million.Felec'smotion 
to overturn the jury award should be heard sometime in April, 
according toClapp, and if it is denied, an appeal is stillpossible. 

Meanwhile, the personal injury claims bmughtby Eldridge 
and the three other workers are the subject of a complex and 
drawn-out legal battle. Along with Felec, the defendants are 
RCACorp. (now owned by General Electric Co.), whichmann- 
factured the radar and operated it for many years, and the Air 
Force(see MWN, Sl085). Theseclaims have beenconsolidated 
beforeludgeHolland. Currently, the court is considering a mo- 
tion from thedefendants todismiss theclaims, pursuant to apro- 
visionoftheFederalTortClaimsActthatprecludescertaintypes 
of actions against the government. 

The defendants "have made every possible attempt to delay 
andimpedediscovery in this case," saidTulsa, OK, anorney Jon 
Running, whorepresentsall theplaintiffsexceptEldridge. Clapp, 
whose firm is also handling Felec's defense in these cases, ad- 
mitted that the legal complexities being raised in this case are 
"bime." He said that any trial is probably several years away. 

The circumstances of the accident are subject to controver- 
sy. The Air Force, in a report based on a reconstruction of the 
events at Clear, stated that the maximumexposure for any of the 
workers was 105 mW/cm2 and estimated that Eldridge was 
exposed to radiation levels of 12-19 mW/cm2 for seven or eight 
minutes. The workers, however, maintain that the exposures 
were as high as 135 mW/cm2and lasted up to seventeen minutes 
(see MWN, D83 and JIF84). A subsequent investigation by the 
General Accounting Office found that the accident was due to 
"basicproblems" inFelec'soperational and safety practices (see 
MWN, NID85). 

EMS Technicians Question 
Safety of Their Two- Way Radios 

New York City's Emergency Medical Service (EMS) tech- 
nicians are concerned that their walkie-talkies may be affecting 
their health. Female EMS employees ore reporting menstrual 
irregularilies and abnonnal pnp smear tests, according to the 
EMS Wonlen'sCoalition, anelnployeegroup.They wony that 
[heMo[orolaSTXandSnbreradios they usemay beresponsible. 
and some are refusing to carry them, Anne Collazo, head of the 
Women's Coalition, told Microwave News. 

As many as 100 of the city's 680 female EMS employees 
may he affected, according to the March 22 New York Daily 
News. Collazo, however, declined to estimate how many wom- 
en have health complaints, explaining that her group hasjust be- 
gun a survey of all EMS personnel to by to determine the scope 
of the problem. "Since all this hit the papers," Collazo said, "a 
lot more women are coming forward." 

Motorola is defending its radios. When used properly, they 
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are held "well away from the head," Motorola pointed out. 
"There is no credible evidence to suggest that the weak signals 
from these radios could penetrate the skull and reach the pitu- 
itary gland at levels that could cause any adverse effects," the 
company said in a statement prepared in response to press re- 
ports. AnEMS spokeswoman, Lynn Schulman, concurred,sug- 
gestingthatjobstressor nighttime workcouldbe responsible for 
the women's health problems. 

Female EMS workers reject this reasoning. They point out 
that the fustreports ofgynecological problemssurfacedin mid- 
1989, just after EMS replaced its older radios, whichoperated at 
mund 400 MHz, with the new 800 MHz Motorolaequipment. 
Soon thereafter, 15 out of about 40 women who worked in the 
BellevueHospitalEMS unitinManhattanbegancomplaining of 
menshual irregularities, according to Collazo. The women sus- 
pected the new radios, so the union that represents EMS techni- 
cians, Local2507ofDistrict Council 37, had radiation measure- 
ments taken by Professor Leo Birenbaum of Polytechnic Uni- 
versity in Brooklyn, NY. At 10 cm from the antenna, the new 
radios produced power densities of approximately 2 mW/cm2, 
according toBirenbaum's report. The union also suggested that 
video display terminals (VDTs), installed in EMS vehicles at 
about the same time, might be responsible for the menstrual 
problems. 

The health concerns reemerged after the controversy over 
cellular telephone radiation erupted earlier this year (see MWN, 
J/F93). The EMS radios operate at 8W900MHz with a 3-watt 
maKimurninputpower-theprecisefrequencies areprogrammed 
when thesystem isset up. This is thesamerangeusedby cellular 
phones, but the radios are more powerful than 0.6-watt hand- 
held cellular phones. 

In 1989, the environmental epidemiology unit of the New 
York City Department of Health @OH) agreed to investigate 
the workers' complaints and interviewed 34 women fmm the 
Bellevue unit. The study was never completed, however. The 
agency willnow revisittheissue, according toStevenMatthews, 
aDOH spokesman. "We'll look at any factors that seem topre- 
sent themselves as opportunities for study," Matthews said, but 
headded that he could not yet say whether the DOH would con- 
sider emissions from either the radios or the VDTs. 

Navy To Cancel EMPRESS I1 
The Navy's controversial seagoing electromagnetic pulse 

(EMP) simulator, known as EMPRESS II, will not be funded in 
fiscal year 1994, due toreductions in themilitary budget, Navy 
officials report. "This is one of the areas that wecould not afford 
to keep funding, given other priorities," said Captain William 
MahewoftheNaval SeaSystemsCommandinCrystalCity,VA. 
"It's not likely to be reactivated," he added. 

There will be one more set of tests this summer, at a site in 
the Atlantic Ocean off thecoast of North Carolina, whereEMP- 
RESS II has been operating since the summer of 1988 (see 
MWN, JIA88). Fiscal year 1993 runs thmugh September 30. 

Several years ago, the Navy said it needed to run as many as 
ten testing cycles per year. Because weather conditions only 
alloweduseoftheAtlanticsiteduringthesummer,theNavy pro- 
posed a second site in the Gulf of Mexico, off the c o s t  of Ala- 
barna and Mississippi, for use in the winter (see MIVN, JIA89). 
Communities along the Gulf Coast vehemently opposed the 
Navy's plans, which weredropped inMarch 1992 (see MWN, J/ 
F92 and WJ92). At the time, the Navy reported that it was scal- 
ingbacktheEMPRESSIIprogramdueto budgetaryconstraints. 
TheNorth Carolina site itself was selected after the Navy aban- 
doned its planned site on Chesapeake Bay. The Navy faced 
strong opposition in Maryland andVirginia to use of the Chesa- 
peake site (see MWN, JF87  and MlA87). 

Mahew told Microwave News that the Navy's other EMP 
testing programs will not be affected by the decision to curtail 
EMPRESS II. The olderEMF'RESS Ifacility is still in use at the 
Patuxent River Naval Air Station, MD, he noted. 

EMPRESS II-the acronym stands for EMP Radiation 
Environment Simulator for Ships-was designed to test the 
ability of electronic systems on Navy vessels to withstand the 
EMP of a nuclear blast. Mahew told Microwave News that the 
program has been useful for understanding the "whole-ship in- 
fluence" of EMP. The Navy has learned that the effort required 
to harden ships so they are not disabled by EMF' is "reasonably 
manageable, at reasonable cost," Mahew said. 

VDT Research Center Weighs 
EMF-Breast Cancer Studies 

Researchers areseeking funds fmm thecenter forVDTnnd 
Health Research to investigate the possible link between EMFs 
and breast cancer. And the center, located at the Johns Hopkins 
University (JHU) School of Hygiene and Public Health inBalti- 
more, seems receptive, having asked for detailedproposals for 
breast cancer studies from two well-known EMF experts, ac- 
cording to its director, Dr. Ronald Gray. 

Dr. GenevieveMatmoski,alsoofJHU'spubliche~school, 
isseekingsupportforapilotstudy toinvestigate whetherwomen 
who use video display terminals (VDTs) have an elevated rate 
of breast cancer. Matanoski and coworkers were the £itst to 
identify a link between male breast cancer and EMFs when, in 
1989, they reported a breast cancer cluster among young New 
York Telephone Co. workers (see MWN, NID89 and M/A91). 

Dr. RobertLiburdy of theLawrence Berkeley Laboratory in 
Berkeley, CA, who has shown that power frequency EMFs can 
block the body's defenses against the growth of breast cancer 
cells (see MWN, J/A92), is applyingforagmnttoextendhis work 
to the sawtooth waveforms emitted by VDTs. 

The center is also considering a third study, by Dr. Michele 
Marcus, an epidemiologist at Emory University in Atlanta, who 
is in the midst of a major prospective study of pregnancy loss 
among office workers (seeMWN, J M 9 ) .  Marcus wants agrant 
to measure her subjects' EMFexposures over a 24-hourperiod. 
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