
COMMENTARY 
How NotTo Revise the 1982 ANSI RFIMW Radiation Limits 

l h i s  summer, the Biw1ecnomagnetics Society (BEMS) 
will present its highest honor, the D'Arsonval Award, to Dr. 
Ross Adey for his work on weak electmmagnetic fields and 
their non-thermal effects. Although Adey won the support of 
the leaders of the society, not everyone is pleased. Dr. Eleanor 
Adair,forone,hasresignedfrom theBEMS AwardsCommit- 
tee, charging that the decision willbe an "embamsmeut" to 
the swietyand that"his selection both demeans the award and 
denigrates the society." Many members of BEMS are aston- 
ished by Adair's charges. 

Adair's work is on thermal physiology and she may have 
doubts about the existence of electromagnetic effects that 
have nothiig to do with heating-she favored giving the 
awardtoDr.SolMichaelson, aloyal memberofthethermalist 
school. 

AU this wouldonly be a bad case of sour grapes if it did not 
raise serious questions about Adair's new role as co-chair, 
with Dr. Om Gandhi, of the subcommittee which is revising 
the 1982 American National Standards Institute (ANSI) lim- 
its for exposure to radiofrequency and microwave (RF/MW) 
radiation. In the absence of federal standards from the Envi- 
ronmental Protection Agency (EPA) or from the Occupation- 
al Safety and Health Administration, the ANSI limits have 
becomethedefactoU.S.standardsandmillionsof Americans 
depend on them for protection at home and on the job. 

The Adair-Gandhi subcommittee has now endorsedusing 
a specific absorption rate (SAR) of4 W/Kg as the threshold 
for ill effects in the revised standard-the same level as was 
used in 1982. In aFehruary 2 letter to Dave Janes of theEPA, 
Adair wrote that she and Gandhi "agree that no further eval- 
uation of the literature database is required to c o n h  the 4 
W/Kg criterion." 

The 4 W/Kg threshold was derived from studies by the 
U.S. Navy on behavioral disruption, according to Adair. On 
hearing this. EPA's Dr. JoeElderresponded that4 WIKgcan 
ki[[ an animal; he pointed out that SARs of 3.6 W/Kg are 
known to kill rats in a little over two hours. It is m e  that fin- 
bearing animals have different thermal regulatory systems 
than humans. but Elder also noted that rhesus monkeys 
experience "marked hyperthermia" at SARs of greater than 
3.4 WlKg and cannot tolerate SARs of more than 5.1 W/Kg 
for more than ninety minutes. He urged the subcommittee to 
"accept the dose rate of 4 W/Kg as the adverse effect level 
based on lethality in laboratory animals." 

To be SUE, ANSI builds in a safety factor-the 1982 
exposure lirnitsare based onan SAR of 0.4 W/Kg. But if4 W/ 
Kgcankill, whatcantheradiationdoinmoresubtle waysand 
how much protection is warranted? 
n 

1982.Theresearchisonboththemalandnon-themaleffects 
and it indicates that 0.4 W/Kg is not protective. 

Inaddition, there is noevidencethatthesubcommiueehas 
everdiscussed the potential RF/MWcancerrisk-the subject 
of an ongoing EPA investigation. 

With respect to thermal effects, EPA's Dr. Christopher 
Gordon has argued that when scaling from one species to an- 
other, differences in surface areaare moreimportant than dif- 
ferences in weight. According to Gordon's calculations, 
safety levels would have to be tightened by a factor of nearly 
ten to protect against the greater thermal insult 

When we reported Gordon's thesis two years ago, we 
quotedElder as saying, "I expect there will be a tot of discns- 
sion of Gordon's paper in the bioelectmmagnetics commu- 
nity" (see MWN. JlA87). This has not happened. That Adair 
has rejected Gordon's position is her prerogative, but she 
shouldueverthelessbeencouragingadebate, not stifling one. 

On the non-thermal front, the tindings of Henry Knes of 
the Johns Hopkins University Applied Physics Lab and Jack 
Monahan of the Food and D N ~  Administration have serious 
implications: they have shown that pulsed microwaves can 
causeleakage in the blood-eyebarrier of amonkey at an SAR 
as low as 2.6 W/Kg. When the eye is treated with glaucoma 
medicine the threshold is lowered to 0.26 W/Kg. How ANSI 
takes into account such synergy will be important to the more 
than two million Americans who use glaucoma drugs (see 
MWN, S1086, J/A87 and JIA88). 

The fact that the latest Knes-Monahan Fmdings have not 
yet been published-the manuscript is in final editing-is im- 
material. Both researchers are respected members of BEMS 
and they have presented a steady stream of results at the an- 
nual meetings. There is no doubt that the work is germane to 
health standards, so why is ANSI ignoring it? 

Adair fears that giving the D'Arsonval Award to Adey 
will reflect badly on BEMS. This is nonsense. A much more 
importantconcern is how Adair's andGandhi'sactions on the 
ANSI standard will reflect on the bioelectromagnetics com- 
munity if they fail to apply available knowledge to protect 
public and occupational health. 

The "Commentary" colwrvlwill be aregularfemure inMicrownve 
News. We invite our renders to write to us with their opinim. 
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Are Brain Tumors Markers 
for EMF Exposure? 
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Twonew epidemiologicalstudiesadd tothegrowingevidenceof a l i  
between elechumagnetic field (EMF) exposures andbmin tumors. In one 
case, on-the-job EMF exposures were again identified as a risk factor for 
brain tumors and, in the other, occupational EMF exposures were associ- 
ated with brain cancer among wokers' children. 

There are now at least 12 studies pointing to an EMF-brain NmOr risk 
(see table on p.15). 'Thm are far tm many positive studies to dismiss an 
EMF-brain tumor connection:' Dr. Samuel Milham, Jr., told Microwave 
News. '?t is as important to have a number of studies showing a positive 
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RFIMW Radiation Stimulates Human Brain Tumor Cells 
A new study shows that brain t m r  cells continue to proliferate at an ab- 
normally high role five days nfer a two-hour RFIMW exposure. Seep.5. 

effect as it is to have one large study," he added. Milham was one of the 
fmt researchers to identify brain tumors as an EMF risk factor. 

Much of the EMF-cancer research has focused on leukemia as the 
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major risk, but some researchers believe that the brain tumor link is more 
persuasive. Dr. Nancy Wertheimer said, "I defiitely feel the case has al- 

1 , i 

ways been themostcwsistentforbraintumm.Thefocusonleukemia was 
not warranted by the data" 

il 

(continued on p.14) 

New Research Funding Proposals 
Emerge at Congressional Hearing 

Support is growing for a significantly larger federal power line re- 
search program. At a March 8 congressional hearing, two congressmen 
said that they will seek funding increases, and a utility spokesman pro- 
posed an industry-funded, government-run effort modeled on the New 
York Power Lines Project (NYPLP). 

Rep. Petea Kostmayer @-PA), whoconvened the hearing as chairman 
of the House Interior Subcommittee on General Oversight and Investiga- 
tion, called for a "doublmg or tripling" of the current federal power line 
electromagnetic field (EMF) research budget of $3 million. "We are not 

I Ialking about a lo1 of money when tens of millions of people may be pro- 
CONFERENCES R. 11 lected as a result," he said. " ~ h c  h d t h  impact of EMFS may very we11 be 

New Listings 
the most overlooked environmental hazard of the decade." 

A second congressional proposal surfaced from Rep. Frank Pallone 
(continued onp.7) 
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Power Line Talk 

All those involved in the Johns Hopkins University (JHU) 
study showing highercancerratesamongNY telephonecable 
splicers say the work should be continued, yet the JHU team 
is less than confident that the necessary funding will beavail- 
able. Following Drs. Genevieve Matanoski and Patrick 
Breysse's announcement at last November's DOE-EPRI r e  
view (see MWN, NiD89). a p  advisory commiuee, assem- 
bled by EPRI to review the JHU team's original national 
case-control study, commented on the limitations of the NY 
incidence study as well. Breysse told us that the committee 
hadconcerns thatanexpansionof thestudy--evenadoubSing 
-would not yield meaningful results because the number of 
cases would stillbe too small. Thecommittee-Drs. Patrkia 
Bufller, Philip Cole and Carl Shy--encouraged the JHU 

power lines are on the perimeter of the school properly. In 
addition, there is an electricalsubstalion closeby. Theday af- 
ter the Brodeur-Sagan face-off, Jack Sahl of Southern Cali- 
fornia Edison told the Sanfa Barbara News-Press that, based 
on his EMF survey, "Montecito looks like just a normal 
schoolintermsof [EMFs]."OnMarch 16, theNews-Pressre 
ported that the school board had decided to rope off sections 
of the school that have strong magnetic fields. 

Brodeur and Sagan would have faced each other again on 
Nightline-if the producers of the ABC-TV News late night 
show had had Mi wav. An ABC spokeswoman told us that 

team to develop a full research prom01 and to seek funding. Sagan refused to app& because ~rodeur was alsoscheduled 
according to Buffler, whotoldus thaL'Wethoughlit was im- ~ , b ,  in~,icwcd. ~ h ~ ~ j ~ h t l j ~ ~  show was to airon March 8, 
portant that the questions beresolved." EPRI's Dr. I ~ ~ n a r d  thedavof thecongressio~l hearing,buthadtobe~ayedun- 
Saganappearsto wanttosettlethoseissuesas well.In the Jan- 
uary/February issueof the EPRI Jownol, he said that, "From 
the information we have seen ... this clearly deserves tobe fol- 
lowed up. EPRI intends to pursue possibilities for furlher r e  
search in this area with Dr. Matanoski to clarify the apparent 
differences in results." Although EPRI asked the JHU team to 
submit a funding proposal (EPRI did not pay for the NY 
study), Breysse said that EPRI does not appear to be too 
"enthusiastic." For the time being, the JHU team is f ~ s h i g  
the case-control study before returning to the NY linemen 
pmject. "We're committed to expanding the incidence study. 
Our challenge will be to address the valid criticism of 'small 
numbers'," he said. The team is also looking around for othsr 
funding sources. 

The earth moved on February 28 when New Yorker writer 
Pan1 Brodeur andEPRI'sDr. Leonard Sagan went head-to- 
head in Santa Barbara before the California Municipal Utili- 
ties Association-in the middle of Brodeur's remarks, there 
was an earthquake (5.5 on theRichter scale). '9 didn'trealize 
EPRI was so powerful," Brodeur quipped. One observer, 
Cyrus N&, the editor of Clearing Up, Northwest Energy 
Markeu, summed up the debate this way: "Brodeur was ap- 
pearing before a municipal utility audience that was not par- 
ticularly sympathetic to his point of view, but despite that 
home-floor handicap, he beat Dr. Sagan 15 ways fium Sun- 
day. Brodeur had passion and oumge, Sagan had colored 
slides." TheEMF issue is hot in Santa Barbara because of an 
unexplained chidhood cancer cluster at the Montecito Un- 
ion School. Between 1981 and 1988, there were six cases of 
leukemiaand lymphoma among the students-five times the 
expectedrate. Ofparticular concern is the fact that two 66 kV 

til thd following-night ~ i g h t t i n i  host Ted ~ o p p e i  inter- 
viewed Carnegie Meilon University's Dr. Granger Morgan 
and the New York Power Authority's James Cunningham, 
as well asBrodeur. Atranscriptisavailoblefor$3.00,prepaid. 
from: Joumal Graphics. Inc., 267 Broadway, New Yo*, NY 
10007. Credit card orders: (212) 227-7323. Specify Program 
#2295. 

Dr. Jerry Phillips, whose previous work has demonstrated 
that 60 Hi EMFs alter growth and membrane properties of 
human cancer cells, is leaving San Antonio, TX. Formerly 
with the Cancer Therapy and Research Center, he is joining 
the research grwp at the VA Medical Center in LomaLida, 
CA, headed by Dr. Ross Adey. He and his wife, Dr. Wendy 
Haggren, will be studying the effects of 60 Hi magnetic 
fields on gene transcription. 

The widely-read Harvani Medical School Health Letter 
tookaflippantlookatEMFrisksinitsMarchissue.Thenews- 
letter asked the question, "How real a hazardYand answered 
that, "It's impossible to say...." Then it offered the following 
Rx: "In the meantime, the very cautious may wish to unpack 
grandma'squilt, h l m ~ f f t h e t e l e ~ i ~ i ~ n a n d ~ ~ l ~ p ~ i t h  a g d  
novel or seed catalog--or better yet, go out and cultivate the 
garden." The ba rdana lys i s  appears to have been based on 
two interviews-with Drs. Tom Tenforde and David Car- 
penter. Dr. Edward Wolpow, a member of the NY Power 
Lines Project scientific advisory group, is a member of the 
b a r d  letter's advisory board. 
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Plans for NYPLP-11 Continue 
TheNew York State Department of Health @OH)and the 

New YorkPublic ServiceCommission (PSC) are moving for- 
. ward towards setting up a new research effort on electromag- 

netic field(EMF) health effects. The PSC is seekingupto$lO 
million for the proposed secondNew YorkPowerL'msProj- 
ect (NYPLP-II), which would follow up on the findings and 
recommendations of the original panel report (see MWN, J1 
A87 and ND88). 

"Itis important that we reach some definiteconclusion on 
what the hazard is." DOH'S Dr. David Carpenter told Micro- 
w m  News. The state cannot conclude that there is a real like- 
lihood of a health risk and then leave it hanging, he said. Car- 
penter headed the first NYPLP, which s p s o r e d  the Savitz 
epidemiological study as well as a number of other key 
studies. 

Like theoriginal project, NYFXP-I1 would be directed by 
an independent panel of experts who would select the re- 
search studies to be funded. It would run for five years and 
would most likely be supported by a consortium of slate 
utilities. 

The PSC's Dr. Dan Driscoll has been meeting with slate 
utilities to discuss their funding NYFLP-11. "Everything is 
still in the planning stage," he said in an interview, addingthat 
he hopes to have something defimite "within the next few 
months." Driscoll noted that the New York Power Author- 
ity's March 8 proposal fora $15-20 million national EMF re- 
search program "will certainly have an influence on the next 
round of discussions" (see p.1). 

Driwll estimatedthecostof the project at$3-10million. 
depending on whether the PSC can convince other state com- 
missions, as well as national groups, to participate in a joint 
EMFresearcheffort-organizatbns inother counbiesareal- 
so being approached. The project wouldbe limited to$3 mil- 

) NY Pmposes 200 mG Limit I 
TheNew YorkPublic ServiceCommission (PSC) has 

proposed an interim magnetic field I i i i t  of 200 mG for 
new iransmission line right-of-ways (ROWS). The an- 
nouncement came on March 28, as Microwave News 
went to press. 

Theiimit istwicedslenient as the 100mGrecommen- 
dation made by a PSC task force in 1988. Dr. Dan Dris- 
coll, whochairsthe task force, toldMicrowmeNewsthat 
the 200 mG limit was determinedon the basisof techni- 
cal design considerations-not health concerns. 

To obtain a copy of the proposed standard, contact: 
John J. Kelliher, Secretary, New York PSC, 3 Empire 
State Plaza, Albany, NY 12223. (518) 474-2500. For 
moreon development of thestandard, seeMWN. MA88 
and MIJ88. 

lion if support comes only from NY utilities, he said. 
On December 19, the PSC hosted a workshop on ongoing 

and futureEMFresearch and the adequacy of its response to 
the NYPLP panel's recommendations. Five of the original 
panel members attended. DriscoU said that many of the par- 
ticipantsfeltthatitwas"importanttodomorebasic~h." 
particularly a melatonin pmduction, circadian rhythms, 
gene expression and calcium efflux--areas which have 
shown "robust effects." The participants also called for Fur- 
ther investigation into effects on learning, reaction time and 
behavior, as well as on neurobiology. 

Power Line Controversy 
Heafs Up in fhe U.K. 

Al lega t ions thatgoveanmento f f i c ia l s~e f~  
the public and workers from power line and other types of 
electmmagnetic fields (EMFs) are being raised in the U.K. 
The charges were made in the February issue of Electronics 
World + Wireless World (EW+WW), a monthly trade maga- 
zine, which devoted extensive coverage to what it called the 
"Killing Fields." 

In editorial in its March issue, the magazine took h e  
slawowned Central Elecuicily Generating Board (CEGB) to 
task for refusing to release the results of an epidemiological 
study. Dr.Robii Cox,chiefmedicaloffcerfwchcCEGB ,de- 
nied the allegations and said that the results will be submitted 
forpublication, butEW+WWrejected his explanation and ar- 
gued that Cox is hiding the information. "It seems logical to 
look for other motives." Editor Fxank Ogden wrote. 

Ogdensuggested that,'Tublication would .. interfere with 
the forthcoming privatization [of CEGB] scheduled for the 
endof the year" (see MWN, WA88). If CEGB'sprelimiiaq 
fmdings supportalinkbetween EMFs and cancer, Ogden not- 
ed, there willbe public calls forcompensation andmitigation. 

The contributors to the "Killing Fields" specid issue 
were: Aksdair F'hiiips of Electronics and Computing for 
Peace; SimonBest, acoauthor of the 1989 book, Electromag- 
netic Man; and Roger Coghill, a private consultant who has 
claimed an association between sudden infant death syn- 
drome (SIDS) and EMF exposure (see MWN, WA89). 

Philips questioned the safety of theNational Radiological 
Protection Board's (NRF'B) exnemely low frequency (ELF) 
exposure guideline of 2 mT (20 G or 20,000 mG). He charged 
that, in its references, theNRPB had"deliberate1y excluded" 
most of thereports showing possible dangers from low-level, 
non-lhmalEMFs. Indeed, theliterature review promised in 
1988 has still not been published. 

The special report coincided with an editorial in theFeb- 
ruary 1990 issue of the J o u r ~ l  of the Royal Society of Med- 
icine by CEGB's Cox, who concluded, on the basis of com- 
pletedresearch, that"fie1dsfrompowcrfrequency systemsdo 
not haveany significant health effects for thegeneral public." 
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The editorial sharply criticized epidemiological studies of 
residential ELF exposures by Dr. Nancy Wertheimer and Ed 
Leeper and by Dr. DavidSavitz. "An objective assessment of 
the epidemiological evidence mnst..lead one to the conclu- 
sion that it is weak and unconvincing," Cox wrote. He argued 
that the public has been swayed by "quasi-scientific work." 

Cox noted, however, that confiation of Savitz's find- 
ings would suggest "a significant public health problem be- 
cause of the ubiquity of the fields" at the2 mG level found by 
Savitz to be associated with an increased risk of childhood 
cancer. 

At the NRPB, Assistant Diector J.A. Dennis has taken a 
more moderate position. In a letter that appeared in the April 
issue of EW+WW, Dennis stated that there is "a gmwing lit- 
erahm" associating EMFexposures and cancer. ~espandin~ 
tocharges that theNRPB haddiscountedtheepidemiological 
data without cause, Dennis cited inconsiskies in the data. 
"Given the uncertainty about the reality of the risk and the 
considerable uncertainties in its quantification, it would be 
premature tospecify limitsbasedon the possibilities forlong- 
term effects on health," he wrote. "Nevertheless, there is ob- 
viously acase foravoidingunnecessary exposuresand reduc- 
ing exposure levels where this can be done easily." He also 
advocated further research. 

The stining within the U.K. electronics community is 
havingan impactin theU.S. Aneditorialin theMarch 15 issue 

Censorship at the BBC 
The British Broadcasting Corp. (BBC) was pres- 

sured into dropping an interview with the CEGB's Dr. 
Robin Cox, in which he refused to give assurances that 
there were no health risks associated with living next to 
power lines, according to a report by Tim Kelsey in the 
April 1 issue of The I d p e d n t  on Sunday, published 
in London. 

Cox was interviewed for a segment aired on the 
hiIarch22edition oftheBBCteIevision show, Nature.At 
the last minute, a second interview with Cox was substi- 
tuted over the objections of the BBC producers. 

The National Grid Co., which owns and operates the 
power lines in the U.K., asked the BBC to delete the first 
interview,because, as aspokesman for theNational Grid 
told the Idpendent. Cox "had been ambushed" and the 
company was seeking to protect Cox's reputation--not 
to save the industry from embarrassment 

of Electronics Design News summariwl EW+WWs major 
fmdings and joined the call for more research. "Clearly, it's 
time to carefully examine our standards for exposure toelec- 
aomagnetic radiation in the ELFI portion of the spec-," 
the &rial stated. 

New from EPRI 
The following publications from the Electric Power Re- 

search Institute (EPRI) range in subject mauer from power 
line (AC and DC) bioeffects to elecaomagnetic interference (Em. Copies (except for the EPRI Journal and the Delavan 
proceedings) are available, prepaid, kom: Research Reports 
Center, PO Box 50490, Palo Alto, CA 94303, (415) 965- 
4081. 

"Pursuing the Science of EMF:' EPRI Journal. January1 
February 1990. In a cover story on EMFs, EPRI reviews its 
growingresearch efforts, with an emphasison laboratory, ex- 
posureassessment andepidemiological studies. The 14-page 
article includes a special section on the Matanoski telephone 
linemen studies (see MWN, N/D89 and p.2) For more infor- 
mation, contact: Editor-in-Chief, EPRI Jou~M/ ,  PO Box 
10412, Palo Alto, CA 94303. 

* Exhemely Low Frequency Eleciric and Mogneric Fields 
and Cancer: A Liremture Review, M 7 4 ,  $32.50, De- 
cember 1989. This report is a revision of a background paper 
preparedforEPRI'sJuly 1988 workshoponEMFsandcancer 
research held in Carmel, CA. It is supplemented by abstracts 
of the papers presented at the workshop. Among the topics 
coveredareepidemiological andlaboratorystudies, as well as 
dosime&icand engineeringfactors Thereview wasprepared 

4 

by Drs.RobertGoldbergandwlliamCreasey of Information 
Ventures, Inc. in Philadelphia, PA, the f i  that used to 
publish the BENER reports. An electronic version of this data 
base will be available soon. 

Pilol Study of Residential Power Frequency Magnetic 
Fields, U-6.565 Final Report, $40.00, September 1989. 
Luciano ZaffaneIk of General Electric found that the largest 
contributors to residential magnetic fields are transmission 
anddistribution lines, grounding systemcmen tsandunusual 
wiring configurations. He concluded that magnetic fields 
from distribution line net currents and residential grounding 
system currents "could not be predicted solely by visual in- 
spection of distribution lime characteristics"and thatUdespite 
a correlation between Wettheimer-Leeper] wiring code and 
magnetic field, the code would misclassi& a large portion of 
residenc es...." These observations were based on measure- 
ments at 53 residences. EPRI is expanding the study to in- 
clude 1,000 homes around the counuy. 

Identifwafion of Ions Near W D C  Tmnsmission Lines, 
EN-6391, Final Report, $25.00, May 1989. F.L. Eisele ofthe 
Georgia Institute of Technology in Ailanta offers evidence 
that the types of ions generated near high-voltage DC 

txansmission lines are chemically s i m i i  to those 
found in thenatural environment. His results suggest that the 
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lifetimes of both positive and negative ions are important d e  fieldresults,verifyingtheaccuracy of thesimulator." The As- 
terminants of the ion spectra found near HVDC hes .  sociation of American Railroads cosponsored the study with 

Current Sma7es of Possible Health Effects of Exposure to 
Power Frequency Electric and Magnetic Fields, EN.3009. 
11.89R, $200.00 (free to members), November 1989. This 
30-piece slide show on EMFs, which includes a script for 
speakers, describes EPRI's current research program. Also 
available freeof charge ($20.00 for each additional copy) are 
tworelatedpublications, Electric andMagnetic Fields: Hu- 
mnn Health Studies. EN.3010.11.89. November 1989: and 
~lectr icand~agne& ~ i e l d ~ u n d k e n l n k .  EN.3012.9.89, 
September 1989. 

Mutual Design: Overhead Transmission Lines and Rail- 
road Facilities; Susceptibilify Program, EL-6462-M, Final 
Report, $32.50, July 1989.Thi is the latestreport on possible 
EM1 from power lines torailroad signaling systems (see also 
MWN. S83 and Mr84). A team led by MJ. Frazier of the Sci- 
enceApplicationsIntemationdCorp. inHoffinanEstates,IL, 
developed a method of quantifyingtheEM1 threat with a lab- 
oratory trzxksimnlator. Thelab test6'agreed very closely with 

HIGHLIGHTS 

EPRI. 
EMDEX System Manuals, Volume I: User's Manual and 

Volume2: TechnicalReference Manual, EN-6518, Interim 
Reports, $25.00 and $32.50, respectively, October 1989. 
Volume 1 provides inshuctions for using theEMDEX meas- 
urement system, an ELF dosimeter; Volume 2 presents d e  
tailed descriptions of the hardware and software. Thereports 
were prepared by Enertech Consultants in Campbell, CA. - Proceedings of the EPRI Un'lify Seminor on Power Fre- 
quency Electric and Magnetic Field: Laboratory Research, 
held Seplember27-29.1989, in Delavan,WI. Among the top- 
ics addressed were cancer and cell physiology--as well as 
health risk research in general. Copies are available for 
$50.00 (EPRI members, public agencies, mnpmfits and uni- 
versities) or $250.00 (all others) frcm Robert S. Banks Asso- 
ciates, Inc., 825 Washington Ave., SE, Suite 104, Minneapo- 
lis.MN5.5414, (612) 623-4646.Note: Only alimited number 
of copies are available. 

RF/MW Sfimulafes & Suppresses Human Brain Tirmor Cells 
Five days aftera two-hour exposure to radiofrequency and 

microwave (RF/MW) radiation, human brain tumor cells 
continued to proliferate at an abnormally high rate. At higher 
levels, however, the radiation suppressed cell growth. Drs. 
Stephen Cleary, Li-Ming Lin and Randall Merchant of Vu- 
giniiaCommonwealthUniversity inRichmondobservedsim- 
ilar results one and three days following exposure. 

The researchers found highly slatistically significant en- 
hancement at specific absorption rates (SARs) of 5 or 25 W/ 
Kg. At higher SARs, cellgrowth was suppressed Essentially 
the same effects were obtainedfor exposures to unmodulated 
27 MHz and 2450 MHz radiation. 

In apaperpublished in the January 1990issueofRadiafion 
Research (121. pp.38-45). Cleary and coworkers report that 
RF/MW radiation had pronounced effects on the DNA and 
RNA synthesis of glioma cells, as measured by the incorpo- 
ration of thymidine and uridine-genetic building blocks. 

The cells were kept at a constant temperature during ex- 
posure, allowing the authors to conclude that the "effects 
were not induced indirectly by heating." 

In a second paper, scheduled to appear later this year in 
Bioeleclromagnetics, the team will report parallel effects 
when Iymphocyteswhitebloodcellswereexposed under 
the same conditions. These cells were untransformed. 

These results have important implications: on the one 
hand,RFFrwradiationmaypmmotecancerand,ontheother 

hand, the radiation could be h a m a  to treat malignancies. 
"If you shulate transformedcells, youcanenhance theupo- 
tentidgrowth," Cteary toldMicrowaveNews."Buton theup 
side, if you can retard them, there is a potential for p t  
benefit" For example, C l e w  envisions the day when blood 
cells may be circulated out of the body, as in dialysis, and 
exposed to RF/MW radiation to suppress pmliferation of 
cancer cells. 

In the paper, the researchers say that their findings are 
"significant since [they] suggest the possibility of cumulative 
effects of RF radiation when exposure occurs at intervals on 
theorder of fivedays or less." Thecombined findings suggest 
a "general cellular response" to RFm radiation. The team 
hypothesizes that the effects may be explained by a shiiting 
of cell cycles. 

The results pose many questions. For instance: Are there 
effects at SARs below 5 WKg? Does the stimulation con- 
tinnebeyond fivedaysafterexposure? Whatare theeffectsof 
multiple, intermittent exposures? Would different effects be 
observed in vivo where heat would not bedissipated as effec- 
tively as in vitro? 

Cleary is having difficulty securing funds for further re- 
search. "It's very frustrating:'hesaid. "Without anew grant, 
we will be unable to investigate theeffects of cumulative and 
multiple exposures or to determine mechanisms." 
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HIGHLIGHTS 

New World Health Organization 
Report on NIER 

. TheWorldHealthOrg~tion's(WH0)RegiMlalOEce 
forEurope haspublishedasecondeditionofitsreportmNon- 
Ionizing Radiolion Protection. The 346-page volume covers 
the spechum from extremely low frequency (ELF) fields to 
ultraviolet radiation, and includes a section on regulation and 
enforcement 

Since the fist report was issued in 1982 (see MWN, 
My83). "...much new research has been performed andexpe- 
riencegainedinNIERprotection,especi&y in theareasof ra- 
diofrequency [RI;I radiation and electric and magnetic fields 
[EMFs]," according to the WHO. 

In the chapter on RE radiation effects, Drs. P.A. Czerski, 
Joe Elder, Kjell Hansson Mild, Asher Sheppard and Maria 
Stuchly conclude that limitingoccupational and generalpop 
ulation exposures by "voluntruy or mandatory standards is 
desirable,"andnote thattheIRPA Wexposureguidelinesre- 
fleck the "emerging international consensus." They recom- 
mend thatfuture research lookat frequenciesbelow 10MHz. 
"where few data exist" 

Drs. Lany Anderson and Wilii Kaune, who prepared 
the chapteronELFfields, conclude that current research sug- 
gests that EMFs are4'environmental agents of relatively low 
potential hazard to biological systems," and that, "Human 
data from epidemiological studies, including reported effects 
on cancer promotion, congenital malformations, reproduc- 
tive performance and general health, though somewhat sug- 
gestive of adverse health effects, are not conclusive." 

Non-Ionizing Radiation Protection, Second Edition, 
(WHO RegionalPublications, European SeriesNo.25,1989; 
Order No.131WL5). edited by Michael Suess and Deiidre 
BenweU-Morison, is available for $34.40 from: WHO Publi- 
cations Center USA, 49 Sheridan Ave., Albany, NY 12210; 
or for 43 Sw. Fr. from: WHO Distribution and Sales, 1211 
Geneva 27. Switzerland. 

Electronic'Devices-A vionics 
E M  Report Available 

The Radio Technical Commission for Aeronautics 
(RTCA) has released its report on electromagnetic interfer- 
ence (Em to aircraft communications and navigation sys- 
tems from portable electronic devices. The RTCA recom- 
mends that the use of all such devices be prohibited during 
takeoffs and landings. 

Overall, the RTCA concludes that the risk of interference 
is "small" but recommends that the Federal Aviation Admin- 
istration develop rules which "specify the conditions under 
which po&ble elecmnic devices may beopmted on an air- 
craft"TheRTCAalsorecommends thattheFedesal Commu- 

New Micro wave Meters 
from Narda and Holaday 

I The two leading microwave (MW) meter manufac- 
turers have introduced new monitoring devices. I I Constant Surveilllance Montlor I 

Loral Microwave-Narda is marketing a meter called 
SMARTS that sounds an alarm and flashes lights when- 
ever field levels exceed 1 mW/cm2. Thedevice is the h t  
of its kind, making it possible to warn of possible over- 
exposure at all times. Previously, high field levels c d d  
be detected only while measurements were being taken 
with a hand-held meter. The monitor operates at2 to 18 
GHZ. 

The model 8820 SMARTS (Surface Mounted Auto- 
matic Radiation Threshold Sensor) is similar in concept 
to a household smoke detector and is designed for sites 
where exposure is aconsrant concern, such as areasnext 
to high-powerMW systemsand sateUiteuplinksuitions. 

The mode1 8820 SMARTS isavailable for$2,500.00 
in the U.S. from: Loral Microwave-Narda, 435 More- 
land Rd., Hauppauge, NY 11788, (516) 231-1700. 

Low-Cost Oven Meter 
Holaday Industries is selling a new inexpensive mi- 

crowave oven meter. The model HI-1801 is calibrated 
from 0 to 10 mW/cm2. A "check" function responds to 
very low leakage levels to assure that the meter is 
working. 

Model HI-1801 is available at the introductory price 
of$289.00(faalimitedtime) from: Holaday Industries, 
Inc., 14825 Martin Dr., Eden Prairie, MN 55344, (612) 
934-4920. 

nications Commission create a new class of carry-on devices 
and set Frequency and amplitude limits for their radiation 
emissions. 

The RTCA report was essentially completed in late 1988 
and its fmdings were made available to Microwave News at 
that time (see MWN, NID88). 

The hvo-~~~ume~eport,P~tentialInterference to Aircrafi 
Electronic Equipment From Devices Carried Aboard 
(RTCADO-199). was prepared by Special Committee 156, 
chaired by Frank White. Volume I contains the fmdings and 
recommendations, as weU as data collection and analysis. 
Volume I[ includes supporting reference materials. Both are 
available from: RTCA, One McPherson Square, 1425 K Sr,  
NW, Suite500, Washington,DC 20005, (202)682-0266. The 
cost is $32.00 per volume in the U.S., Canada and Mexico 
($40.00elsewhere), plus $4.00 shipping and handling ($8.00 
elsewhere). Prepayment is required. 
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New ELF Fundlng Proposals Before Congress ( C O M ~ U  

(D-NJ), who announced that he will introduce legislation to 
increase federal research and public information. 

Almost all of the hearing witnesses backed a significantly 
larger federal power S i  research program: the only opposi- 
tion came from the Department of Energy (DOE) and theEn- 
vironmental Protection Agency (EPA)--hnically, the two 
agencies historically most involved in EMF research. 

Kostmayer appeared visibly frustrated by DOE and EPA 
officials. Both agencies "are resistant to recognizing the po- 
tential seriousness of theproblem we're facing," hesaidin an 
interview withMicrowaveNews. DOEisUindifferent,almost 
cavalier," he added. 

RobertSan Martin, adeputy assistant secretary of energy, 
desaibed the department's EMF research as "rational and 
reasonably satisfactory at this time." 

EPA's Richard Guimond, headof the Officeof Radiation 
Programs, testified that, "We don't advocate modifying our 
role at this time." Guimond said that EPA currently is com- 
pletingacancerassessmentonEMFsandis preparinga hand- 
book on EMFs similar to EPA's widely distributed radon 
handbodr. 

The hearing attracted an overflow audience but only one 
subcommittee member other than Kostmayer. 

Industry lnltlatlve 

James Cunningham, a senior vice president at the New 
York Power Authority (NYPA) who appared on behalf of 
the Large Public Power Council (LPPC), proposed that the 
electricutility industry voluntarily provide$15-20 million for 
a federally supervised research program. The proposal 
seemed to surprise other industry officials, who opposed i t  

Dr. Leonard Sagan of the Electric Power Research Insti- 
tute (EPRI) called instead for more federal funding. 'The 
federal government has failed in its responsibility," Sagan 
charged. It should "engage in a far greater research program 
than formerly." In contrast to most other witnesses, Sagan 
characterized EMFrisks as "entirely hypothetical and uncer- 
tain." Hecantioned, however, that confirmation of health ef- 
fects would involve'potentially great costs to the nation." 

Kostmayer told Micrownve News that he would consider 
introducing legislation to provide tax credits or other incen- 
tives to encourage utilities to contribute. If LPPC's proposal 
is not viable, he wiU support legislation to increase federal 
funding. "If we can get the industry to pay, that's great," he 
said. "If not, we're going to have to find the federal funds." 

Dr. Granger Morgan, of Carnegie MeUon University and 
a coauthor of the 1989 Office of Technology Assessment 
(OTA) reporl recommending "prudent av&ance" (see 
MWN, JIA89),alsoidentirteda"strong need forasmongerand 
more consistent federal role." ~ o r ~ i  warned that, "If there 
are health consequences, there will not be time to learn how 
to respond." Morgan specifically cautioned that the power 
lineissuemay be"drivenV by liability. "Spendingthenext 10- 
15 years litigating is not in anybody's best interest," he said. 

Prudent A voidance? 
Prudent avoidance means different things todifferent 

people. Rep. Peter Koslmayer asked several wimesses 
whether they havechangedtheirlifestylesoutofconcern 
about EMF exposures. Here's what they said: 

CamegieMeUon's Dr. Granger Morgan reported 
that be had moved his son's bed across the room away 
from the household electricity point of entry, gotten rid 
of his electric blankets and moved clocks away from 
beds. Chris Dodge of the Library of Congress took less 
extensive measures, putting away hi electric blanket 
"except during the last cold snap." OTA's KarenLarsen 
has not yet been sufficiently concerned. "One of these 
days I'U get measurements," she reported. 

In response to the perennial question, 'Given the 
option between buying a house along a transmission Sine 
right-of-way (ROW) and buying an identical house at 
thesamepriceatanotherlocation further from theROW, 
which would youbuy?"Morgan saidhe wouldchwseto 
live further from the line. He firstprotested that thereare 

I numerous risk factors that might influence his decision 
but then conceded that, "If it's a cost-free choice, obvi- I 

I ously I'd live in the house that doesn't have an external I 
I source." I 

D i e  AUen, the TV reporter, said that she had her 
utility bury themainentry line to herhouse.Philadelphia 
Electric (PE) had found "very high" magnetic field lev- 
els at the point of entry, she said. Subsequent readings 
foundfields just 10% of what they hadbeen. Inaddition, 
Allen threw away her electric blanket and moved the 
clock radios from her children's bedstands. 

PE's Charles Boeggeman was theonly utility official 
asked about residential EMF levels. He said that hiis 
company has responded to more than 100 requests for 
measurements over the past three years. There is no set 

I pmlocol and the readings are "not exhaustive," he ex- 
plained. Boeggeman said that if afieldof 30 mG is found I 
in a location, for example, "we may tell the resident to 
consider moving the baby's crib." 

In testimony submitted after the hearing, theElecm- 
magnetic Energy Policy Alliance, a trade association, 
called prudent avoidance "illogical and inappropriate" 
and opposed it altogether. 

DOE, EPA Programs Crltlqued 
Dr.DavidCarpenter, whosupervised theNYPLP, sharply 

criticized federal efforts in general and DOE'S program in 
paaicular, calling it a "disaster." "The fault lies with the 
federal government, that they have not taken the lead," Car- 
penter testified. There is a need for more money and better 
management, he added. 
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Carpenter told the subcommittee that DOE does not use a 
legitimate peer-review process in awarding grants, and 
charged that "higher ups" at the department want it that way. 
When he served on a DOE review panel, he said, the panel 
-heldjustonebusinessmeeting,atwhich justoneproposal was 
reviewedandrejected. In conaast,DOE hosted threecocktail 
parties for the panelists, he said 

Carpenter also criticized EPA's'bery poor" track record, 
butaddedthat hehas "highregard"formany EPAstaffers.He 
advocated concentrating power line research at the National 
Institutes of Health, despite a recent conhoversy at the Na- 
tional Cancer Institute over officials who provided paid 
testimony on behalfof utilitiesinvolvedinlegalchallenges to 
transmission lime sitings. 

Credlblllty Questions 

The objectivity of EPRI-supported research was a Lheme 
that dominated the hearing, since EPRI now spends twice as 
much each year as thegovernment. "Public concerns over the 
credibility of health research funded by electric utilities that 
haveaninterestinthefdoutcomearenoteasily dismissed," 
Kostmayer said Cunningham countered by arguing that 
although he recognizes "there is a perception of bias...we 
deny this bias." Sagan was more direct in defending EPRI 
resemh: "The indusny deserves creditrather than criticism." 

Most of the testimony echoed Kostmayer's concern. 
however.TVreporterDianeAllen, whoairedafive-pattnews 
seriesonpower lineEMFslastfall,toldthesubcommilleethat 
EPRI-supported scientists '%ere the least forthcoming and 
the most vague about their research." M e n  told of one 
unidentifiedscientist who was'keluctant" todiscuss possible 
EMF health hazards oncamera but who told her off-camera, 
"I sure wouldn't sleep under an electric blanket." Sagan 
expressed surprise about this incident and said that he had 
"never before heard that investigators are constrained." 

Others also expressed doubts about relying primarily on 
utility-sponsored research. Karen Larsen, senior analyst for 
the OTA study, testified that she is aware of some concern 
among EPRI-funded researchers "that positive fidings may 
mean that funding won't be renewed." 

Carpenter raised questions about members of EPRI's ad- 
visory panels, who he said are "paid rather well." EPRI has 
"logically chosen individuals with certain philosophies," he 
told the subcommittee. "Any time money changes hands it 
has the potential to influence one's opinions." 

Sagan reacted angrily to the charges. 'Zverybady pays 
theii consultants," he said. "I think mw is objective." 
Morgan, who is heading a large risk study for EPRI, also 
defended its research program. "One should not fault this 
industry for taking initiatives," he said. 

Kosunayer asked several experts to respond to Sagan's 
statement that EMF risks "remain entirely hypothetical and 
uncertain." Morgan, Dodge and Carpenter all disagreed with 
Sagan. 

ROW Limits Proposed 
Rep. Frank Pallone @-NJ) plans to sponsora second 

piece of legislation, which would set a field strength 
standard at an as-yet-undetermined level along trans- 
mission l i e  right-of-ways (ROWS) for new lines. 

Dr. Robert Becker, the author of Cross Currents, 
supported the ROW limit concept. In prepared testi- 
mony, Becker stated that there are sufficient data to set 
a "pnnissible dose rate." Basing his recommendation 
on studies showing an association between cancer oc- 
currence and EMF exposure at levels above 3 mG, 
Becker called for a maximum acceptable level of 1 mG 
in all dwellings, schools and public buildings near trans- 
mission l ies,  substations and distriiution limes. He also 
recommended that thatlimitbe time-averaged forutility 
workers to an integnted dose of 8 mG per day. 

Pallone attributed his involvement to constituents in 
and around Middletown, NJ (im his district), who have 
been opposing construction of a 234 kV transmission 
line along an electric railmad ROW (seeMUU, JIA89). 

Invited Witnesses 
(in alphabetical order) 

Dlane AUen. Anchor-Reports. WCAU-TV. Philadelphia. PA; Dr. 
Robert Becker. AuthorofTkBodvEkctric(1985) andCrwsCw- 
r m s  (1990). testimony submined;kharles B'wggiman. Elecuical 
Engineer, Philadelphia Elccuic Company; Dr. David Carpenter. 
Dean, Schwl of Public Health, Stale University of New York, Al- 
banv: James Cunnlneham. Senior Vice Rcsidcnt New YorkPow- 
erA"&ority. testifying on behalf of h e  Large Pubtic Power Council 
(LPPC): John Depson. Office of Environmental Affairs, Dmart- 
men1 of the Interior (DOI); Frank De Vlto. Township ~ o & i a e e  
Member. Middletown. NJ: Cbrlstonher Dodee. Conmsional 
~esearch~ervice;~khard~ulmond;~iiector,6fficeoflRadiation 
Promams. Environmental Protection Aaenw (EPA): Karen . .. 
~ a & n ,  ~ & i o r ~ n a l ~ s t ,  ~ f f i c e o f ~ e c h n o l o ~ ~  .&ssrnent (OTA); 
Jack Lee. Jr, Environmental Health SwcialisL Bormeville Power 
~urh~rity  @PA); Dr. M. Granger ~ d r g a n .  Department of Engi- 
neering and PuhlicPolicy. CamegieMellonUniversity; Rep. Frank 
Pallone. Democrat, 3rdDistrictofNew Jersey;Dr.hnardSagan, 
Rogram Manage; Radiation Stodies Rogram Electric Power 
Research Institure (EPRI); Robert San Martln, Deputy Assistant 
Secretary for Renewable Energy. Department of Energy (DOE); 
Reglna Slberski. Qvkman, Newtown Township, PA. Envimn- 
mental Committee on Radiation. 

Excerpts of Prepared Remarks 
(in order of appearance) 

Rep. Peter Kwbnayer. Opening Remnrks: The research results now 
s&nelv sueeest an ssso~ationbelweenexwsureto EMFS atwwer -. -- 
line frequencies andcertain types of cancer, centralnervous system 
disorders. rerwductive abnormalities and other health noblems. 
The health of EMFs may very well be the most &erlooked 
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environmmtalhauudofthe decade. andwhile it is theresponsibility 
of scientists to assess the risk. it is the duty of Conmess to determine 
whether the American public is being &equateli informed about 
and protected from known and suspected hazards. ... ?he electric power industry, which will bc represented here to- 
day by EPRI. estimates that it is spending $6 million on EMF re- 
search, or about 40% of all funding worldwide. Indusq-sponsored 
research can make i m p o m  contributions to our knowledge. But 
oublic conccms over the credibililv of hedth research funded bv 
~lecaic  utilities that have an interest in the final outcome are n i t  
easilv dismissed.... 

Tf;efederal governmenttsremrd on power line health effects re- 
search is disappointing. While the W E  is budgeting $3 million for 
research. a W E  advisory committee recently suggested that W E  
shouldbedoingmoreintheim~areaofepidemio1ogy.EPAin 
recent y e w  has closed down its EMF research efforts. Given both 
theresearchevidence and the potential exposure of tens of millions 
of AmericanstopowerlineEMPs.Ifiirdthis simply unacceptable .... 
Rep. FmnkPaUone: I wouldlike to briefly explain the concepts of 
two companion bills that I will soon introduce. 

Thefmt bill would mandate a twe  o f  "ordent av0idance"bvr-c- 

- 
line's right-of-way (ROW). I ;elcome input from any in&ested 
party as to what that standard should be. 

Thesecondbillis aresearchanddevelopmentbillandhas apublic 
educationwmwnent. as well.This bill wouldreouire a d v e  
e f f ~ b e ~ e e n b O ~ ~ d ~ ~ ~ t o ~ a h u m a n e x p o ' m a s s e s ~ m m t r e -  
lated to EMF. Inaddition to this asscssmmL I want aneoidemioloei- 
cal study of the hedtheffectsof EMFatdifferentlevels'of expos&. 
Anotha research wmwnent that is Reeded involves studies to im- 
prove the designof e l e c t r i c p o w e r ~ s i o n l i n e s  and the means 
bv which w w a  is conveved to buildines where the wwer is used. - FinallY:this bill wouldrequire EPA ib develop a& implement a 
comuehensive oublic information cam~aien to m v i &  uptodate 
ma&als about'the health effects of &poiure b electr/magnetic 
fields and anv m t i c a l  means for the ~ubl ic  to practice 'bndent - A 

avoidance." 

Frank De Vita: Last year, our governing body learned of aproposal 
by Jersey Central Powa andLiaht Company to conshuct a 7.34 kV 
&.smGsion line on 144-ft. t o i m  o v k a  98-mile stretch nnming 
lhrough Middletown and five o h  towns in our area. The line was 
to be erecred alone the NJTransit Railmad ROW. The line wouldbe 
directly abulljng~orethan230homesas well as anumber of-- 
mar schc~ls and nuraay schools in our area. 

As the scope of the project k a m e  more clear. the Township 
Commiuee &lairid m&il lo fight the pmpos al.... ~ i d d l e &  
Township has committed well over $100.000 of its own tax dollars 
to fiehrthis7.34 kV intrusionintoourcommunitv. We will conlinuc 
to fi&t and hire experts and go to m u  

Regina Siberski:Irecognize aneed for extending research outside 
the controlled laboratow into actual fields of life. TotaI freauencv . . 
identification isnecess&. Seriousconsiderationtoman-maderadi- 
ationfromarmr[ritrrdeofsowrermustbeorimeinthishearine.Pow- - 
erlinesmustnotbesingledou~ otherusers sharein this serious con- 
cern. The entire frequency specmun must be considered as it exists 
in the environment today. 

I rw~~tfullvreauest that vou consider the information eathered 
atthisdearing &continue Gtheintcrest by Cmtrnising thlpriority 
level of lhi issue in the EPA. Do not abandon or set this im- 
poaant..issue aside. 

MICROWAVENEWS MarcWApril I990 

Diane A h :  For a d o d  of six months in 1989, I researched the 
effects that EMFs hive on our evayday lives.... 

Researchis the key ... but in thiscase, it is also thcmblem ... Most 
of theresearchmoney being spentcomes fromutilit&.This worries 
many people, including me. Allowing utilities to examine and solve 
this;nbbl&foryoor&tituentsis thamountto the tobacco com- 
panies being thcprimaryresearchers into hazanls of cigarettesmok- 
ing...l'm sony to repat to you today that inmy preparation for the 
series, the doctors and scientists under contract to [EPW were the 
least foahcomine and the most vaeue about their research. - - 

Iamnotsayingthatthereis abigdver-upgoingonoutthere;rath- 
er in the endless chase for research dollars. one has to auestion the 
credibility.orobjectivity. of those whomightlackthew~llto bite the 
hand that feeds them. 

ChristouherDodw: We are confrcnted withanambieuous situation 
today & t h a  trad&nally, the ~ovieti'astem ~ u m G a n  bioelectro- 
magnetics (BEM) research mmmunitv has been more concerned 
a G t  the h t h  k ~ e c t s  of power frr;luency fields than its US./ 
Westem Europew counterpart Today, in testinibny at this hearing, 
it is evident that the U.S. and Western Eumpe [are] voicing greater 
concan about the carcinogenic effects ... than [their] Sovier/Eastem 
Eumpean counterpart.... 

Clearly, public concan about this issue has been escalating over 
thepastdecade.IhavebeentoldbysomeBEMresearchersthatama- 
jority of theBEM community at large now believes that power fre. 
quency EMFs are biologically active, whereas ten years ago, a mi- 
noritysharedthatbelicf.Itwouldnow SeemammiatefortheBEM .- - 
res&hcomuniiy to establish what, ifany,riskthereis to thegen- 
aal~ublicorvariousom~ationalcohom~mchronicexwsureto 
pow& frequency fields. - 
Dr. GmngerMorgrm: .Adopt amorcpm-active appmach [onpol- 
icy-facused research needs]. . Avoid paying tw much attention to 
high-voltage transmission lines. If we have a problem, distribution 
lines. building wiring and appliances may be the primary sources.. 
Stanresearchonoptionsforexposureavoidanceandconaol.Itisnot 
clear that fields present arisk. but if it becomes clear they do, pres- 
sure will behigh forropidriskmansgementaction. Responding rhen 
in an efficient and cost-effective fashion will muire careful enei- 

~ ~ ~~o~ 

neering and economic studies now.. Undenake studies of non-ad- 
vasariaiwlicy optionsto avoidastomofliabilitvlitieation aeninst - - 
appliancemanuf~hneis, utilitiities andothers.. u&e& stuzes of 
how responsible companies can take exposure avoidance actions 
without legal consequences. 

RobertSan Ma&: During the last ten y m .  some 100challenges 
to constroction of new transmission lines have been filed based on 
EMF issues. Most of these cases were resolved only after lengthy 
hearings. Of thesix most important transmission links currently un- 
derconsideration, fourincludeEMFs among thereasonsfor delay .... 

Federally fundedresearch in this areahas been perceived as more 
objectivethansimilarresearchfundedby theelectricuWities.There- 
fore.continuedfedaaleffort isimwrtantnotonlvtoassuretheoub- 
lic henlth and safety, but to as&e the ability'to strengthen' the 
nation's electric network throuehnew transmission anddistribution 
facilities. 

Richard Guimond: From EPA's inception, non-ionizing electro- 
magnetic radiation has been an imprtant element of the agency's 
radiation pmtection activities .... 

Presen~~ .  we are reviewing the current scientific literaturerelat- 
inn tocarcinogenicity and are writine adomentthatdescribes and 
mticdly evahates ihis da ta... .Afte;internal technical reviews are 
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com~leted. I anticipate that the HIon will be ready for review by 
EPA'S science ~&isory  Board in rhe summer. Basedon the conclu- 
sions of rhis repon, the agency will determine to what extent we 
should revise o& researchandoperatianal programs.... 

Dr.LcowdSqan:EPRIbelieves thattheexistingfederalresmh 
program, primarily at W E ,  has played apionoering role in provid- 
ing new insights in EMF biology. Despite the efforts of W E  and 
EPRI. thehealthlisksofEMFexposurcremainentirely hypothetical 
anduncertain. 

Given the background of major uncertainty and of public mn- 
cans, demands may be heard f& mitigatim.~urrently we do not 
know whethermitigationof fields is appropriate and. if appropriate, 
what olnametw of emsure  should be Atieated. In this environ- - 
menr, the properrole for the federal government is to engage in a far 
meaterresearchmunam than formerlv. ... We have. formanvvears, 
~mgedrhisiar~erf&~researcieffo~...~ebelieve&aisuch 
an exoanded federal oromam should be wmorehensive. including 
epidekological sluies 2 well as laboratory itudies. Theobjective 
ofthis mumam should be ultimatelv tornoduce arisk esrimate, if in- . * 
deed, a risi exists. 

Finallv. EPRI considers it imwrtant thatclosecommunicationbe 
establisieh and maintained &ong agencies involved in funding 
EMF research 

Dr. DavidCaroerrler: I believe that a federal research m m a m  fo- 
cusedon hcali  hazanls fmm EMFs is esmtial .... Fcde;al &grams 
to dare have been gmrsly inadequnre, both in t a m s  of level of effort 
and in rnms of administrationof those funds made available Atpe- 
sent the maior federal r~mmam ndministcred by W E .  has refused 
to &ly pee&cview aAha;generaliy s~ppo~mediocreresearch.  
W E  is widely perceived as having too close tics to utilities to be 
credible in any case. NIH, which is the agency that should be in- 
volved inhealth-relatedresearch has not addressed this issue appro- 
priately. Several employees of the National Cancer Institute have 
boen permitted to accept large sums of money for testimony on be- 
halfofutility wmpaniesjustatthetimewhentheevidenceofawrre- 
lation between magnetic field exposure and cancer incidence is 
becoming verystrong. EPA is also an appropriateagency foradmin- 
istration of such a research program, but has suffered fmm erratic 
funds and interest The result of this lackof comDeIent and focused 
federal activity is that almost all research of signkcanceolher than 
that funded bvNYStateissmrted bvEPRI. theoraani7ation with 
the greatest L e s t  in MI fLding he& hazards g m  EMFs .... 

Unfortunatelv. ouroresentstareof knowledae is insufficient to al- .. . 
low rcasonableexpoposurestandardstobeset. VThilestatesheveanin- 
&rest in this issue. theleadshouldbefederd.Todate, unforumatelv. 
the federal government has abdicated that role to ;mall progra& 
such as ours in NY and to partisan organizations such as EPRI. 

JockLtz:Today, EMF is wnsidcred as adeciiionfactorintheplan- 
ning of all of our new transmission projects.... We try to avoid in- 
creasing long-term public exposure to EMF if practical alternatives 
exist .... 

BPAstalTareoresentlv develoumemethods forimolementine the 
interimguidanc~.~asicily,in~~idocumentsfor~posed~. 
siaffconductanEMFexpo~~~eassessment.Thisconsisuofcmpar- 
ing EMFlevelsexpecredfmmthcnew linewithlevelsfmmcxisting 
linesinaiternativemutes.?henumberofn&vhanesineachmute 
is also determined. If it appcars that cxposur& to homes near thc 
edee of the ROW could incrcasc. measurcs are investieated for re- 
ducing ~~~levels.~nca~~roachthathassuccessfull~~enusedis 
recontieuration of the wires of multi-circuit 1ines.This can result in 

other times, ficlds can be reduccd by adjusting the location of the 
linaonamultilinecomdor.orbvad~stinethelocationoftheROW. . . -  - 
Each project is evaluated on a &e-bycase basis in tams of iden- 
tiwmg practical mitigation alternatives. ... 
Jolnmcs Cunningham: I appreciate this @ty to represent 
LPPC. whichconsists of 17 of thenatim'slareest~ublicwwersvs- 
tems..:.~erew~nizethatthereisa~erceived~mkres&hfun& 
by the utility industry. We deny this bias. but we c m t  ignore the 
perception. 

As one solution, we believe EPRI should allow appropriate fed- 
eral agencies ... topanicipatefully in thereview of its rientificpmj- 
ects andinselectionofresearch tobesupportedby theinstitute.This 
would continue EPRI's viral role in EMF research while helping to 
refute doubts as to its credibility. 

Another approach would be for states to wntinue their own in- 
deocndent research. But absent better wordination than has been 
evident thus far, there i sa  real danger that limited research dollars 
will be wasted on dudicative efforts or on studies that are not suf- 
ficiently well design&. 

We are thereforemuwsinr! todav amodel for anational EMFrc- . .  - .  
search pogram to permit thc broadest possible collection. analysis 
nnd disseminationof data This rnoeram would be structured alonn 
the linesof theNY~ower~ines&~-t   he here search would f ~ c  
on alimitednumberof areas of matest scientific and~ublicconcem 
and would be stmngly coordi&d with work by EbRI. W E  and 
others to avoid dtmlicatioon exceot whae Rlstified on scienIific 
grounds. 

Ourmwsal 's  maior features include: An i n d m d e n t  b a r d  of 
scven& ni'ne nationiandstate publicofficials woid  administer the 
pmmam.Thc b o d  ideally would include leaders from the fields of && health. science and utility regulation .... The board would 
select ascientific steaing committee, which would include an EPRI 
representativ e... Funding, appmximately $15 million to $20 mil- 
lion. w o u l d c o m e ~ a r i l v  from aonetimevoluntary assessment on 
electric utilities &roughout the nation. Slates c&enlly plrming 
independent programs of this type would be asked to umsidu ad- . . 
dingtheir &ds i well .... 

The programwe propose will take time to complete-inubably 5- 
8 years. But that is all the more reason to move quickly now.... 

Dr.Rok~Beckcr:Inthepwer~uencyregiq thedata available 
providenotonly a hazardksessm&tbut~videnceforapamissible 
doserate as well. Thestudies of Wertheiia and Leepa,Tomenius, 
Savi tzad mostrecentlv.Matanaski allrelate a s i d c a n t  increase . . - 
incancer incidence witheitheroccupational orresidential exposure 
to power frequency magnetic fields o v a  3 mG. Additionai studies 
in tbis area. if they are appropriately performed. appear unlikely to 
materialk add to this bodv of evidence. 

I thergore propose thithc following regulatory action be taken 
at thenational level. All new wnstruction, transmission lines, sub- 
stations. distribution lines, etc.. be required to produce no more than 
amaximumof 1 mG inany adjacentdwelling,schwlorpublicbuild- 
ing.Thatexposureratesforutilityworkers, withoutprotectivecloth- 
ing,belimitedtoatoraldoseoflmGx8ho~1~perday.Andthatthe 
combined utility companies be required to produce a plan of action 
to bring existing installations of the same w i n t o  compliance with . . 
these r&uirem&u by the year 2000 .... 

I urge the reactivation of the EPApmgram with adequate funding 
foritsexpansion to includetheenlirespecnwnofuseof EM energy. .. .Inview of thewliticizationofthe issueand the emotional wntcnt 
that the citizen& is presently displaying. I recommend that at least 
one. and wssiblv more. ad hoc external review panels be set up to 
monitor &&yes; and ensure the adequacy of Gjects  and rep&. 
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CONFERENCES 
May 8-9: Mlemmve Fwd SdeQ: A Spedd Seminar on MlcmaavuMe 
FwdnmlP.&aglnglspuesrmdHow& Why MlwwaveHePUngIsDif- 
feren&RegiauyHacl,Miweapolili,MN. Cmtan: InlcmatidMinowave 
PowerInatinac, 13542Union V i c C i +  Qiflmb VA22024, (703) 830- - 5588. 
Msy 21-25 7~BleooldNudevEMPM~ng,UniversityofNcwMai- 
m. Albuqueque. NU Contan: CW. Jmcs.Maateeh Corp.. 2309 Renard 
Place, SE, Suitc401, Albuqucqw, NM 87106. 
May 23-25: 44th Annul Fregueocg Control Symposium, Smficr Har- 
borplscc Had. Ballimme, MD. Ccnraec Dr. Raymmd Filler. U.S. Army 
Elccvmics Tcehnolonv and Dcvias Lab. Aun: SLCET-EQ Fat Mm- &&, NlO7703. (205 544-2467. 
June 19-22: KIST EM1 Melrdogg Short Course, Vail, CO. Gntau: 30% 
Cnu,NiST,MS 360,325 B-dway, Bauldcr,CO 80303, (303) 497-3763. 
Junc30-July4:InteaaUmaIRlghtolWnyknrodaUon(IRWA)BLernn- 
Uond Semlnar, &.nvcr, CU. Contact IRWA, 13650 S. Gmercy Place. 
G a r b .  CA 90249. (213) 538-3. 

UPDATES 
COMPATIBILITY & INTERFERENCE 

Hearing Aid Interference..Some hearing aids may bepick- 
ing up more than sound waves. A team of British doctors re- 
'& thecaseof a96-year~ld woman whose hallucinations 
were at least in partthe result of RFI. The woman was initially 
treated~ithd&~s.~nshewashospitalized~wo years later, 
however, her hearing aid, which was resting on a bedside 
table, was heard broadcasting a local radio station. 'We Kink 
that this happens more. often than is reported," Drs. D. King 
and M.G.M. Malster of Liverpool Hospital and Dr. D.N. 
B m k s  of Withimgton Hospital in Manchester concluded. 
They recommend that, "Hearing aids shwldbecheckedregu- 
larly, especially when patients complain of 'auditory halluci- 
nations.' "They explain thar many hearing aids designed to 
switch from a microphone to a telecoil function suffer switch 
conusion, producing a connection that allows broadcast sig- 
nals to be picked up and amplified. Comparable i n t e r f  
problems have been reported for inner-ear cochlear implants 
(seeMWN, Sj085). (For more on thegenerat problem of EM1 
to medical devices, see MWN, ND85.) " 'Auditory HaUuci- 
nations' From a Hearing Aid?" appeared in theBritish Medi- 
cal Journal, 299, p. 1141, November 4,1989. 

EMP 
Assorted Notes...In anew paper, "EMPSimulators and Pub- 
lic Safety: An Analysis," Drs. D.C. Agouridis and Clay East- 
erly of the Oak Ridge National Lab in Tennessee conclude 
that EMFs "prod~~ced by EMPs and EMP simulators can r e  
sultina variety of conditions, which in cemincircumslances 
could be hazardous andlor exceed the ANSI guideline." The 
analysis appeared in Bioelectromagnetics, 10, pp.355-360, 
1989. (See alsoMWN, J/A88.) ... The Defense Nuclear Agen- 
cy (DNA) is seeking help in determinimg the susceptibility of 

August 15-17:Sppoaium m AntennaTeehndoggand AppUed Eleclra 
magnetics, Univmiiy of M m i W ,  Winnipeg, Canada. Contan: L Shafsi. 
Dcpr of Elcarical &CanplurEngincoing. Univenityof Manitoba. Win- 
n k .  M d o b  R3TZNZ.Canada. (204) 474-%15. 
August 18-24: 9U, Amunl SdenUIlcMeeUngand ExhlblUon dtheSod- 
etg d M~gnetk  Resonance in Mediche (SMRIM), Hilton H a d ,  New 
YohNY. Conuct SMRM. 1918 Univenity Ave..Suh3C, &rLeley, CA 
94704, (4W 841-1899. 
Seplember6-7: 4OlhAnnuslFdI BroadePELSyrnpasium, H w l  Warhing- 
m. Washington, DC. Ccnran: Dr. Philip Rubin,Rubm, Rdnarck Associ- 
a m .  1667 K St.. NW. Wsahinglcm. DC '220%. 
ScpIanber 9-14: 25th Cmgresa Ampere on Magnetic Resonance, Stun- 
garSFRG.Contan:Dr.J.U.vmSchG~Phy~~sch~In~timt.Univcni~~ 
SMtgnrt, Pfaffenwalddng 57. D-7WO Smugan 80. ERG.. (071 1) 685- 
5273. 
OEtobcr 15-16: 22nd Annual North American Power Symposium, Au- 
bum Uni~nity.Aubum, AL. Contnn: Dr. M o m  Dancshdoast. Elcdncd 
Eoginccring Depr, ScuIhem lllinois University a! Cartnndalc, Carbmdale. 

strategic submarines to interference from high-altitude 
EMPs. The DNA wants to characterize EMP undewater 
environments and to identi& and design hardening require- 
ments and verification tests. The successful contractor will 
need a "secret" security clearance. The DNA notice appeared 
intheOctober24 CommerceB~~ssDai ly  .... TheUSAF has 
awarded a $123 million contract to the Westinghouse Elec- 
tronic Systems Group for the development of EMP-resistant 
radios which operate in the ELF and VLF frequency bands, 
according to the November 6 Defense News .... In the U.K., 
Electronics & Computing for Peace (ECP) has published a 
%page booklet on "Nuclear Electromagnetic Pulse." Writ- 
ten by Tim Williams, an electronics design engineer and 
founding member of ECP, the booklet gives an overview of 
thepotentialeffects of EMPonpowergrids, communications 
technology and military systems. Williams concludes that 
EMP protection measures are'hot feasible except for highly 
critic& systems where cost is not a consideration." Copies of 
the bookletareavailablefor~.30 from: Louis Barman, ECP, 
89 Acre Rd., Kingston-on-Thames, Surrey, U.K. 

INTERNATIONAL 
VOA Transmitter in IsraeI...Plans to build an 8,000 kW 
Voiceof A m e r i ~ v 0 A ) n a n ~ m i t t ~ i n i ~ r a e l ' ~  AravaVaUey 
have sparked concerns among environmentalists. local f m -  
ers and the Israeli Air Force. The proposed transmission sta- 
tion, which would beam broadcasts to Cennal Asia, Africa 
and Europe, is so powerful that the Air Force plans to move 
training flights oftheiiF-16fightersforfearthatthe iransmit- 
ter will interfere with the planes' guidance systems. Local 
farmen are less than eager to live where the Air Force fears 
to fly. They have called attention to the potentially harmful 
health effects of RF radiation from the transmitter, which 
would be approximately eight times as powerful as the De 
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UPDATES 
lano, CA, VOA transminer currently being investigated in 
connection with the McFarland cancer cluster (see MWN, Jl 
F88, JlA88, hUA89 and J/F90). Environmentalists, who say 
that the station will not only be an eyesore in the heretofore 

'pristine valley but will also disrupt the migration of bids 
across theNegevdesert, havecalled for the cancellation of the 
project in testimony before the U.S. Congress. The VOA and 
the Israeli Government have dismissed these concerns and 
consmction will begin soon, barring a last-minute reversal. 

MEETINGS 
Mechanisms at BEMS ... Dr. Stephen Cleary of Virginia 
Commonwealth University is aganumg a symposium on 
mechanismsof interaction forthe June 10-14AnnualMeeting 
of the Bioelectromagnetics Sociefy in San Antonio, TX. The 
session will feature Dr. V.V. Lednev of the U.S.S.R.'s Insti- 
tute for Biological Physics in Puschino, who will discuss his 
model of interaction which has been the focus of much inter- 
estrecently,andDr. W. GmndleroftheInstituteforRadiation 
Biophysics in Munich, F.R.G.. on the effect of millimeter 
waves on yeast gmwth. Cleary andDr. Henry Lai of the Uni- 
versity of Washington will speak on non-thermal effects and 
MIT's Dr. James Weaver will review his and Dr. Dean Astu- 
mian's widely publicized model of very weak electric field 
effects (see MWN, J W ) .  

PEOPLE 
Ken Klein, who recently retired from W E ,  has joinedEner- 
getics, Inc., a consulting fm based in Washington, DC. ... Laurie Geissiiger is once again waking on EMFs for Se- 
attle City Light Last year, she left the utility, where she was 
the EMF word'itor, to become a water resource planner. 
Now, Geissinger has opened her own consulting fm, Envi- 
ronmental Planning and Research Associates, on Vashon 1s- 
land .... Michael Rau has been promoted to senior vice presi- 
dent of scienceand technology at theNational Association of 
Broadcasters. Rau, an engineer, earned a law degreein 1988. 

RESOURCES 
So1itons.A number of researchers have long believed that 
solitons, waves that do not dissipate as they propagate, may 
hold the key to explaining energy rrartsfer--and therefore 
EMF interactions-in cells (see MWN. Mr83). Dr. Alwyn 
Scott of the University of Arizona, Tucson, clarifies these 
concepts in "The Solitary Wave," which appears in the 
Mmh/April1990 issue of The Sciences. For example: "Re- 
lated to the mystery of protein energetics is the question of 
how the double helix of the DNA molecule comes apart dur- 
ingproteinsynthesis .... Thephysicalscientist..canpointtono 
clear source of energy for the unzipping and rezipping ... J f a  
solitoncouldpassupanddown thedouble helix ... itcouldeas- 
ily provide enough energy to zip and unzip genetic material 

almost indefinitely." The bimonthly magazine is published 
by the New York Academy of Sciences. 

Biomagnetism ... Andrew Skolnick calls biomagnetic imag- 
ing "one of the most exciting areas in radiology." His article, 
"Biomagnetomehy Provides a New Compass for Exploring 
the Brain and Heart," appeared in the February 2,1990 issue 
of the J o w l  of the American Medical Association ....Three 
papers and a commentary appearing recently in Nature took 
alwkat magnetic bacteria: "MagneticImn-SulphurCrystals 
from a Magnetotactic Microorganism," by Brazil's Dr. Mar- 
cos Farina and his colleagues, appeared in the January 18 is- 
sue (343, pp.256-58); it was followed by "Biomineralization 
of Ferrimagnetic Greigite (Fe,SJ and Iron Pyrite (FeSJ in a 
Magnetotactic Bacterium," by a team led by Dr. Stephen 
Mann of theuniversity of Bath, U.K. (pp.25861). Dr. RJP. 
Williams of the University of Oxford, U.K., prepared a 
"News & Views" column to accompany the papers (pp.213- 
14). One weekearlier, in the January 11 issue, agroupheaded 
by Dr. JOrg Fassbimder of the University of Munich, F.R.G., 
published 'Occurrence of Magnetic Bacteria in Soil" (343, 
pp.16163). 

STANDARDS 

CISPR on Spark-Ignited Engines ... CISPR has updated its 
radiated limits and test methods for spark-ignited engines. 
?his is the edition of Limits and Methodr of Measure- 
meni $Radio Inteference Characteristics of Vehicles, Mo- 
tor Boats and Spark-Ignited Engine-Driven Devices (CISPR 
12,1990), which is designed to protect AM andFMradio and 
TVreception insidebuildings. The fitedition was published 
in 1975, the second edition in 1978. The77-pagedocumentis 
wriaen in both English and French. A copy is available for 
$75.00, prepaid, from: International Sales Department, 
AmericanNationalStan~'1nstitute. 1430Broadway,New 
YO*, NY 10018, (212) 354-3300. 

VDTs 
Danish Pregnancy Study ... The preliminary results of a new 
Danish epidemiological study indicate no seriws reprcduc- 
tive risks associated with VDT work regardless of the num- 
berofhours spentat the terminal.They doshow arelationship 
between stress and adverse pregnancy outcomes, however. 
The results were released on the steps of b u s  City Hall on 
October 16, 1989. A translation of the Danish release was 
made available to Microwave News by IBM Cop. Drs. Lars 
~randtand~laus~mter~ielsenofA~us~niveaity'sInsti- 
tute of Social Medicine and Department of Occupational 
Medicine did Find a"tendency for higher-stress VDT work to 
entaitariskofadversepregnancyoutU)m~~incontrastto10~- 
er-stress VDT work." It is not clear how the effects of stress 
were distinguished from those of VDTs. Brandt and Nielsen 
also identified an increased risk of a speciftc developmental 
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defect in the offspring of VDT workers. They did not specify ETC. .. 
the typeof defect and dismissedits importance. DetaiIsof the Trap..2ests don.t =e weak pulsed magnetic fields. 
study* which was based On questionnaires by Two Iowa inventors recently patented a device that employs 6212 w m e n  encompassing 6,541 pregnancies, are h o u s e h o ~ d e ~ ~ ~ ~ c u r r e n t ~ r e p e ~ ~ e n ~ , ~ e ~ ~ ~ ~ h 3 N ~  
sketchy. Dr. BrandttoldMicrowaveNewstbatthefullresults yo,k Times does not kill rats or mice. It just 
will be made available when the paper is accepted for publi- their nervous systems so that they want to be in cation. the field," according to Gary Lutz, one of the inventors. 

FROM THE FIELD 
Magnetic Fields from Ceiling Cable Heating Systems 

Louise Young, the a h o r  of Power over People (O*ford University Press, 1973). sent us rhefollmving kner. Shealso sent a copy to Dr.Nancy 
Wertheim, who shared her reply with us. 

able alternative.But what aboutexisting systems? Would itbepossi- 
To the Editox ble toremfit them in a way that wouldsignifiantly reduce the haz- 

one ofmwetic fidd which has receivedvery ard? Much more research is necded to answer these questions. 
little attention is electric heating by cables installed in the ceiling. Sincerely, 
Like a giant electric blanket, this form of heating produces 60 Hz Louise B. Young 
magnetic fields and theoccupants of these buildings areexposedin- Wihette, IL 
M u e n t l y  throughout the winter season 

I liveinanelectrically heatedapartmart building and1 have tak- To the Editox 
enmwyreadingswithmy digitdmilligaussmeter.Ifmdthatincold I am surpised to leam that ceiling cable electric heat is used in 
weather theheating is on appmximately half the time, exposing me IUinois. It is most commonly found where. electric power is (orhas 
to fields thatvary from35 to 12mG.d.pendingonthcpositionwith- been) cheap, and the weather is moderate. Ed Leeprr and I studied 
in rwm. is not just meter of [he mom that is bathed thissourceof magnetic field(andelectricfield)exposurein Oregon. 
in highmagnetic fields, as Nancy Wertheimer's studies suggest, but but relative to fetal loss." 
themainareaofthe.momitself.ThehighestfieIdsappeartobesome- Wedonotcontend thatonly theperimeterof themom willhave 
what randody located, an effect caused no doubt by the parti&= excessmagneticfieldexpo~~~~-althoughwehave traced themom- 
wiring confguration inource&g and its relationship the wiring wide field to the method of stringing the wires: The ordinary back- 
& the of the ap-entbelow. ne intensity of & fields in- and-forthpamproduces agooddeal of cancellationof fields eve- 
creases near the ceiling and down toward the flwr. xising to 20 mG W h e r e  but at the. edges, and ends UP giving a field much like You 
in some locations. would get froma wirennming amund thepaimeterof themom. A 

~ ~ ~ i n ~ d i s ~ ~ ~ ~ d t h i s , ~ ~ ~ ~ t h e . f ~ l d s i n ~ ~ ~ b ~ ~ ~ f ~ t h -  few feetaway from theceiling this field is fairly uniform within the 
er electrically heated buildings. induding one single-family home. mom.' 
In most of theselocations the f ~ l d s  were in the samerange as those Ido not. however, feel that the ceiling cable heat will produce a 
cited above. The exception was the single-family home. where the. cancakkindir=t~ro~orfionhl theincreaseinmaimum fieldex- 
fields were two or three times higher. The strongest fields occurred p o r n .  Themagnetic field will only be~resentsporadically-when 
in the sed floor bemarms, the range of 15 to 25 m ~ ,  the heat is on. Also, we do not know that the effects go up linearly 
andashighas35mGdownnearthefloor.Holdingthemeterupnear 6 t h  intensity of exposure, e s ~ i a ~  not as intensities exceed the 
the ceiling. the rreadmgs went off the scale (>ZOO mG). range(up toabout 4-5 mG)explored by theepidemiological studies. 

is very dishlrbing to lhink that co,,,,tlC6S families here. the I would not be at all mprised to find that at high but sporadic ex- 
United states and throughoutthe worldmay bechronically exposed posurelwels thceffmumightbequitedifferentfromhsefound at 
to magnetic fields that are many times the level that has been found moderate, more mntinuous exporn .  
to be associated withchildhood leukemiaand--to alesserdegree- Onepaintisclear: Weneedmoreresearch to findouttheanswers 
many forms of adultcanmandb&dcfects. ~ l ~ t r i ~  heating is fa- to some of these questions. My hope is that answers will now start 
vored awentbuil,&,gs and offtce buildings as well as in sin- coming from many different directions. allowing us eventually to 
gle-family homes. Of course, someof the occupants of these build- understand better what we are shldying, and how to stody it. 
ings also use electric blankets and vidw display terminals (VDTs). Sincerely, 
It occurs to me that one of the reasons for the clustering of cases of Nancy Wertheimer, PhD 
spontaneous abortion among VDT operators, for example, may be Boulder. CO 
adoubleeiposure wherecomputers areused in officebuildings that 
are electrically heated. 'Nancy Wenhcimcr and Ed Leeper, "Fcfal Loss Asmiated wilh Two Sea- 

sonalSo-s ofEledmnagnericReld Exposu="hrknnJodofEpi- Itbinkitis imperative that hazardbe given immediateatten- hi-, 129, pp.220.224. ,989. see ~ O M W N ,  N/D88. 
don. Epidemiological studies shouldbe undertaken to determine the 

tInappcrp"ntcdattheIEEE's91hAMuniConrce oflheEngineer- 
incidence of cancer and defech among people living or work- i.ginMed*ineondBio,OgySmiLIy in 1987,Finland.s JuWta J,,ulilainen 
ing in electrically heated env i rmens .  Electric blankets can be ,-den attho u,,ivenj, o ~ K , , o ~ ~ o  rrpod matihe mearndmag- 
atmedoffwithoutseriouslossofcomtortbutelectricheatingcannot .dC fields i,, hornen =iline d l C  heat were hreclv below 1 ,,,G. we - ,  
Attention should be paid to redesigning this type of wiring so mag- hwc not yet discussed with the: paraible rcaronr for the apparent d i r -  
netic fields arc not pmduced. Conversion to DCcurrent is areason- n c e s  betwccn their and our results. 



Are Brain Tumors Markers for EMF Exposure? (confinw 

BraincancerisontheriseiniheU.S. Drs. DemLee Davis 
oftheNationalResearchCouncilandJoel Schwm.oftheEn- 
vironmental Protection Agency have reported that mortality 
from brain cancer among older white men and women ap- 

-proximately tripled between 1968 and 1983 (Lancet, i, 
pp.633636,1988). 

At least eight EMF-brain tumor studies are under way 
around the world (see MWN, ND89). 

Astrocytomas Most Llkely Subtype 
Dr. Susan Preston-ManinandcoworkersattheUniversiIy 

of Southern Califomia(USC) School of Medicine in Los An- 
g e l s  found asignificantly elevated risk of gliom+panicu- 
larly astrocytomasamong men who were likely to be ex- 
posed to EMFs on the job. For asmytomas, the most 
common subtype of gliomas, the odds ratio (OR) was4.3 and 
was statistically significant among those exposed for more 
than five years. No similar increase was observed for 
meningiomas. 

The USC fmdings parallel those of a 1987 study by Dr. 
Terry Thomas and coworkers (seeMWN, S/087 andp.15). In 
a telephone interview, Preston-Martin said, "If there is a rela- 
tionship, it looks as if asmytomas may be the connection." 

MiUlam, an epidemiologist with the Washington state 
Depamnent of Health, agreed. "It makes perfect biological 
sense that an excess of only certain types of brain tumors 
would be observed," he said. 

Preston-Martin andcoworkers interviewed272men.ages 
25-69, From Los Angela County with primary'brain tumors 
fustdiagnosed between 1980and 1984. Amongtheotherrisk 
factors considered were on-the-job chemical exposures, 
smoking, alcohol and serious head traumas. Their paper, a 
general survey of brain tumor risk factors, was published in 
the November 1,1989 issue of Cancer Research. A detailed 
analysis of the EMF findings was submiued for publication in 
February, Preston-Martin told Microwave News. 

Preston-Martin is also working on a study of childhood 
brain tumors and residential EMF exposures, which is W i g  
funded by the state of California (see MWN, JJIA89). 

Parental Occupational Exposures 
Drs. Christine Cole Johnson and Margaret Spitz found 

that children whose fathers were employed in jobs involving 
EMFexposura had a 60% increased riskof brain and central 
nervous system tumors, which was statistically significant. 
Among children of electricians, the risk was three-and-a-half 
times the expected late. 

Four of the seven children of electricians in the study were 
diagnosed with tumors in the brain stem. 

"It is conceivable that [ E m  exposures could play a role 
in the genesis of mutations or tumors, although convincing 
evidence has yet to be reported," Johnson and Spitz con- 
cluded in theirpaper. Johnsonis with theHenry Ford Hospital 
in Detroit, MI, and Spitz is with the M.D. Anderson Cancer 
Center at the University of Texas in Houston. 

"If there is an effect from EMFs, it has to be on the germ 
cell," Spitz told Microwave News. She added that studies at 
the molecular level are needed to confm this. Johnson was 
not available for an interview. 

Johnson and Spitz studied children in Texas who died be- 
tween 1964 and 1980 and whose fathers were employed in 
industries involving EMF exposures at the time of the 
children's births. 

The researchers caution that some agent other than EMFs 
--e.g., chemical-ight have been at work. For example, 
they found an OR of 10.0 for conshuctim electricians, who 
"work largely with unenergized wiring," but who also are ex- 
posed to numerous solvents. Their paper appeared in the In- 
ternational Journal of Epidemiology. 

Johnson and Spitz previously reported an association be- 
tween chiidhood neuroblastoma risks and paternal occupa- 
tional EMF exposures (see MWN, JIA85). At that time, they 
speculatedthatmagnetic fieldsmightfunctionas weakcancer 
promoters. 

The Evidence Grows 
In the June 1988 issue of the American Jownol oflndus- 

trial Medicine, Dr. Marjorie Speers and coworkers reported 
an increased risk of brain tumors among Texas workers in 
jobs associated with EMF exposures. For utility workers, the 
risk was 13 times the expected rate. 

In an editorial accompanying Speers'sreport, Dr. Baruch 
Modan of the Tel Aviv University Medical School in Israel 
concluded that, with respect to brain tumors, ''EM energy, 
which is withus to stay, mustbeconsidered an environmental 
hazard and dealt with accordingly, until proven otherwise." 

Prior to the Speers study, Drs. Milham, Thomas andRuey 
Lin had each found increased braim tumor risks associated 
with occupational EMF exposures. Dr. David Savitz's study 
of childhood cancer showed a doubling of brain tumor risk 
among children living near high-current power lines. 

Last year, two unpublished studies provided further evi- 
dence of the brain tumor-EMF association. Savitz and co- 
worker Dr. Dana Loomis found that electrical workers had 
significantly elevalcdmor(a1ity from brain tumors."Thesere- 
sultsarecertainly moresuggestiveofaneffwton braincancer 
as compared to leukemia," Savitz said (see MWN, ND89). 
And last November, Drs. Genevieve Marnoski and Patrick 
Breysse reported that telephone cable splicers had a 70% 
increased risk for braim tumors (see MWN, ND89). 
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EMF œ rain? Tumor Studies 
Ruey S. Lin et a]., "Occupational Exposure to Electromag- RiskincwedwithEMFexposure: oddsratio (OR) =2.15 for 
netic Fields and the Occurrence of Brain Tumors: An Analv- "definiteEMexwsure."TheaveraReageatdeath was simifi- - - . sisof possible Associations," ~ournal  of ~ c c u ~ a t i o n a l ~ e d i -  cantly lower among workers with presumed high exposures. 
cine, 27, pp.413-419, June 1985 (see MWN, 084 andJIA85). 

Samuel Milham, Jr., "Mortality in Workers Exposed to Elec- Among electricians, there was a 55% increased risk of brain 
tromagneticFields," EnvirontnentalIfealrhPerspectives, 62, tumors (px0.01); for al l  occupations withEMFexposure, the 
pp.297-300,1985 (see MWN. MIA%). increased risk was 23% @<0.05). 

Terry L. Thomaset al.."Brain Tumor Mortality Risk Among Astrocytic tumor risks increased with duration of electrical 
Men with Electrical and Elecmnics Jobs: A Case-Conml employmenS among those employed forless than five years, 
Study," Journal of lhe National Cancerlnstilute, 79, pp.233- relative risk (RR) = 3.3: for employment of 5-19 years, RR = 
238, August 1987 (see MWN, Sl087). 7.6; and for 2.0 years or more, RR = 10.4 @<0.05). 

Marjorie A. Speers, James G. Dobbins and Van S. Miller, Workers in jobs associated with EMF exposure had an OR = 
"Occupational Exposures and Brain Cancer Mortality: A 3.94.Amongutilitiesworkersalone,OR= 13.10(statistically 
Preliminary Study of East Texas Residen6,"American Jour- significant). Asinli'sstudy, there wasa"linearrelati0nship 
nu1 OfIndustriaI Medicine. 13, pp.629-638,1988 (see MWN, between the probability of exposure to IEMFs] and brain 
JlA88). cancer." 

David A. Savilz et al., "Case-Control Study of Childhood Children living near high-current power lines had an OR = 
Cancer and Exposure to 60 Hz Magnetic Fields," American 2.04 (statistically significant), compared to those living near 
Journal ofEpidemiology. 128. pp.21-38,1988 (see MWN, N1 low-current lines (based on wire codes). 
D86 and JIA87). 

DP. Lamis  and D.A. Savitz, "Brain Cancer and Leukemia Electrical and electronic technicians had the highest risk of 
Mortality Among Electrical Workers," Abseact, American brain tumors(OR=3.1), followedby electricpowerrepairers 
Journal of Epidemiology. 130, p.814, 1989 (see MWN, N1 and installers(0R =2.4).For all electrical workers,OR= 1.5 
D89). (statistically significant). 

Christine Cole Johnson and Ivlargaret R. Spitz, "Childhood Children of fathers who were electricians had a significantly 
N~NOUS System Tumours: An Assessment of Risk Associ- elevated risk of nervous system tumors (OR = 3.5, ~ ~ 0 . 0 5 ) ;  
ated with Paternal Occupations Involving Use, Repair or four of the seven children of electricians had tumors in the 
Manufacture of Electrical and Electronic Equipment,"Inter- brain stem. Overall risk for those whose fathers worked in 
natio~lJournalofEpidemiology, 18, pp.756-762,1989 (see jobs with potential EMF exposures was 1.6 @<0.07). 
p.1). 

SusanPreston-Martin, Wendy Mackand BrianE. Henderson, Occupational EMF exposures were associated with higher 
"RiskFactors for Gliomas and Meningiomas in Males in Los risksofgliomas.TheSi wassnongestwithasaocytomasfor 
Angeles County," Cancer Research, 49, pp.6137-6143, No- exposures of >5 years- statistically significant OR = 4.3. 
vember 1,1989 (see p.1). Detailed paper in press. Risk increased with years on the job (for mend, p=0.008). 

Genevieve Malanoski, Elizabeth Elliott and Patrick Breysse, New York Telephone cable splicers had an elevated risk of 
"Cancer Incidence in New York Telephone Workers," pre- brain tumors; OR = 1.79 For all cancers, OR = 1.8 (statisti- 
sented at the Annual Deparlment of Energy-Elec~ric Power cally significant). Average exposure levels were 4.3 mG. 
Research Institute ContractorsReview, November 15,1989, 
Portland, OR (see MWN. NID89). 

. . . -~  ~~ ~~ 

~ e c  Nancy Werlhcimer and Ed Leper, "Elccbical Wiring ?on figurnlions and Childhood ~anccr,"~m~ricnn ~Lwnol of ~ ~ i d e m i o ~ o ~ ~ ,  109, 
pp.273-284.1979; Lennart Tomcnius, "50 Hz Elcc!mmngnctic Environment and thc lncidmcc of Chiidl~wd Tumors in Stockholm County," 
Bioeleclromngnelics. 7, pp.191-207.1986;Nancy W~~Uicimcr and Ed Leepn,"Mngnctic FicldExposurc Rclatwl~oCancnSubtypes."A~als 
o/lhe New York AcodEmy ofSciences. 502, pp.43-53. July 2. 1987 (rclalcs to adult cancw). 
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I Schaefer Applied Technology 
2 W  Milton Street. Unit 8R. Dedham. MA 02026-2917 

(617) 32G99M 
HEALTHWAVES 

U.S. & CANADA 
hlodcl Ehll ELF hlsgnctir Rndintion DelrTlur. Pnnl;!ril! ~ntesdtd far the 
non-lcchnicol ruaamcr, b e  31s" useful to prdfc~.ralunal* as 3ll;ally inilul-sun 2y I I Electromagnetic Field Surveys 
J<vi.'e lmouv of its uun\ct~vncc. ~l~xt:lhllit> .and low COSI. EMF Control & Shielding 
Model EM10 Professional Demonshation Syrtern. Essentially identicul lo the 
Modcl EMI.withthcadditionbfacableca~ectediargc-formatdirplay.Intended 
for prcsenotions to camens or large audiences in eduntional, colparale, media 
nnd lcgni settings. 
Toobtain a bmchuredercribingthe Modcl EMI, call l-(S00)-366-SSW,ext 901. 
For technical informtion. call 1-1617)-320-9900. 
Anopportunity For Almmt-FreeTnrgeted Advertising. We wiU shoniy begin 
lo enclose a brief listing of providers of pmfessional ELF-electmmagnetic- 
ndiation-related services with each Model EM1 we sell. Interested pvnies arc 
invited lo send a #I0 SASE (please, no phone calls) for funher information. 

I Electromagnetic Analysis I 
AM, FM, TV Field Measurements and Predictions . Evaluation of Compliance with FCC Guidelines 

Power Frequency Field Surveys 
Environmental and Industrial Health Studies 

Paul C. Gailey 
Consulting Physicist 

4141 F m t  Glen Dr.. Knoxville, TN 37919. (615) 974-9829 

PHYSICAL HAZARDS IN 
ENVIRONMENTAL HEALTH SCIENCES 

will be presented at the 
Third Summer Institute 

in Environmental Health Studies 
June 4-15 

The Johns Hopkins University 
School of Hygiene and Public Health 

I CourseDirecm: Zory R. Glaser, PhD & DavidL. Swift, PhD I 
Course coven fundamentals of mn-ionizing EM radiation 

(lR, visible. W, W W ,  low fresuency EMFs. lasen) an4 to 
alesserexten~ulfrasound, heat/cold skess. vibration and ergo- 
nomics. Source characteristics, potentid exposwe situations. 
health effects, monitoring instrumentationltechniques. expo- 
sure/&sion, s t ~ W g u i d e l i n e s  and control techniques/ 
protectionstrategies will bediscussed.Rinciplesofpbysicses- 
sentid to the subject are reviewed. Lectures are supplemented 
bylaboracorydemonskatio~/guestspeakers, withemphasison 
environmentaVoccupationd measuremenr/control. 

For further information end registration, contact: Dr. Jac- 
queline Cornor Catherine Wdsh, The Johns Hopkin6 Univer- 
sity, 615 Nonh Wolfe Street, Room 1003, Baltimore, MD 
21205. (301) 955-2609. 

* Magnetic Interference Detection 
Measurement Training 
Legal Referrals 
Founder ISFS 

(INTERNATIONALSOCIETYOFFIELD SURVEYORS) 
OVER ONE THOUSAND SURVEYS CONDUCTED 

Telephone: (201) 731-0902; FAX:(201) 740-0256 

I Carnegie Mellon University I 
I Depamnent of Engineering & Pubtic Poticy is seeking 

engineers interested in pursuing doctoral studies orpost- I 
d&toral research on technical and policy issues related 
to possible health effects of 60 Hz fields. Familiarity 
with power systems and good English skills are essen- 
tial. Send resume, references, and writing sample to: 
Prof. M. Granger Morgan, EPP, Carnegie Mellon Uni- 
versity, Pittsburgh, PA 15213. 
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ELF NEWS pp.2-7 
Power Llne Talk: 

Pallone and Brodeur Speak . Savltz on 
Living near Power ~ h s s .  U.K.'s NRPB 
Calls for W e  Research - Solar Option In 
Colorado. EMFs on the Edltorlal pages. 
EPRI and IEEE Rasmnd to Brodeur 

Lltlgatlon Heats Up: 
Ohlo Businesses Sue over Power Line 
Pension Claim Filed In EMF Death 
New Law Grow for EMF Plaintiffs 

U.S. and French Epidemiological Studles 
Link Leukemia to EMFs on the Job 
lEEE Evaluates ELFMeters 
Matanoskl Publishes Findings on 
Male Breast Cancer 
Pallone Reintroduces EMF Funding BlN 
HE1 and Public-Private Research Effort 
Swedish Epl Results Due Soon p.12 
USC's Peters's Childhood Cancer Study p.13 

HIGHLIGHTS pp.7-12 
Cancer Cases Prompt Police Radar Sults 
lEEE Panel Rejects VDT EMF Guldellnes 
Apple Goes to NAS for VDT Research 
Two New VDT Epidemiological Studles 
NIOSH'o Extensive VDT EMF Survey 

UPDATES pp. 13- 15 
Couple Moved from Antenna Farm * MRI 
Safety Guldellnes Law Revlewon Power 
Lines and Property Values TENS To Treat 
Muscle Disease NlOSH Workshop 
Magnetic SNmulation of Nerves 1992 
World Congress People in the News 
Radon and VDTs lRPA Meeting and NlER 
Workshop and more... 

Deciphering Wire Codes: 
USC Data Analysis Con finues 

With thereleaseof Dr. JohnPeters's fmdings of a significant association 
between childhood leukemia and wire codes--but only a weak, nonsignif- 
cant association with measuredelectromagnetic fields (EMFs)-awchers 
areagainasking: Whatdo wirecodesrevealaboutEMFexposuresthatshort- 
term and spot measurements do not? 

Among thevariables under study arehigh frequency transients, anglesof 
themagnetic fields, theeruth'smagnetic field,resonanceconditions,on-and- 
off field exposures, ground currents and harmonic- well as non-EMF 
factors, such as traffic density. 

Dr. Nancy Wertheimer told Microwave News that anumber of research- 
ers who auended the Electric Power Research Institute's (EPRI) workshop, 
heldFebntary5-8inCmel,CA,feltthaf '%ereseemstobesomelhingwith 
wirecodes-let'sfind out what it is." WenheimerandEdLeeper,bothbased 
in Boulder, CO, devised wire coding as a method to estimate residential 
magnetic field exposures for their landmark 1979 study. 

Peters,anepidemiologist at theuniversity of Southern Califxnia(USC) 
in Los Angeles, presented p r e l i m i i  results of his study at the EPRI 
workshop (see MUU. J/F91 and p.13). EPRI sponsored the USC study. 

Data analysis on the fiveyear study continues. Dr. Joseph Bowman. a 
member of Petem's team, told Microwave News, "We have a lot more data 
than went into the report that EPRI releami" Bowman, who recently left 

(conrinued on p.12) 

NIOSH Finds No VDT Miscarriage Risk; 
EMF Conclusion Sparks Debate 

Telephoneoperators whouseconventional cathoderay tube (CRT) video 
display terminals (VDTs) are no more likely to miscany than are those who 
use other types of displays, according to a long-awaited epidemiological 
study by theNational Institute for Occupational Safety andHealth (NOSH) 
inCmcinnati.OH.TheNOSHteamdidnotfmdado~m~htio&p 
between the number of hours spent at aVDT and the risk of mkmiage, and 
there was no evidenceof an excess riskwhen thedata werebroken down into 
early and late mismiages. 

NIOSH will use thesame data set for a study on VDTs and birih defects, 
low birth weight and pre-tern b'irthd!ese results are expected to be 
released in about a year and a half. 

IntheMarch 14 issueof TheNewEnglandJowwlofMedicine,Dr. Teresa 
Schnorr and coworkers concluded that, "The use of VDTs and exposure to 
the accompanying electromagnetic fields IEMFsl were not associated with 

(conrinued onp.10) 



ELF NEWS 
N Power Line Talk w 

As the invited lunchem speakers at Transmission & Distribu- 
tionmagazine'sConferenceonElecm'candMag~ticFieldron 
February 26, U.S. Rep. Frank PaIIone (D-NJ) and The New 
Yorker's Paul Brodeur expressed concerns about past utility 
funding of EMF research and the move toward joint utility- 
govemment~rship.MduringQ~aboutthisfunding 
snategy proposed by t h e h g e  Public Power Council and now 
bemg pursuedby the Health Effects Institute (seeMWN, M/JW 
and pd), Pallone warned that it is necessary to avoid even the 
appeamnceofbi. Brodeurchargedthat theindustry is dealing 
withEMFsasapublicrel;uionsproblem insteadof as amedical 
issue. He asked the conferees whether they were'kginniig to 
realize that EPRI has been telling you all this time not what yon 
needed to know but what it thought you wanted to hear?" He 
challenged the positions of EEPA, EEI, EPRI, ERI and IEEE, 
branding them "wagons of the electric utility industry's E- 
train." Brodeur issued a warning: "As the lawsuits proliferate, 
so will damage awards, out-of-coua seulements and legal 
cosls... there willbeafirestormofpublicoutnge thatwillresult 
in major regulatory changes in the way utilities are allowed to 
conduct their business." 

Does living near power lines increase the risk of developing 
cancer? The Journal of the American Mediral Association 
posed this question to Dr. David Savitz of the University of 
Noah Camlina in Chapel Hill. In his response, published in the 
March 20 issue, Savitz said: "Most reviewers of [the scientific 
literature] wnclnde that it falls short of demonstrating a causal 
relationship .... Nwetheless. from a public health perspective, 
[thae] are clear suggestions of potential adverse effects on 
health thatshouldbetakenseriously."Ongoingresearchshould 
help resolve the uncertainty, he added, predicting "substantial 
progress" in the next two lo three years. In the meantime, & 
present level of knowledge is a "sufficient basis for some 
concern." Savitz advised "but not necessarily action." 

TheUX.'sNatinnal Radiological ProtectionBoard (NRPB) 
has pined the call for more research into EMF health effects. 
The lead editorial in the February 1991 issue of the NRPB's 
Radiological ProtectionBullelin states that no IinnEMFcan- 
cerlink hasbeenestablished butadds that, "It is essential, how- 
ever, that sufficient research in this area continues to be un- 
dertaken, covering epidemiology, experimental and theoretical 
studies, toennbleexposmstandards tobe confiedorrevised 
if necessary on the basis of developing scientific knowledge." 
TheNRF'B is in the processofreviewing EPA's repononEMFs 
and cancer (see MM J/F91). 

uu H> 

In January, the ColoradoPuhlic Utilities Commission (F'UC) 

adoptedrules requiring utilities to piwidenew customers with 
information that compares the cost ofextending electric service 
tothecostofaltemativephotovoltaicso~power. Although the 
PUC points to the positive ecwmics of solar energy, the new 
rules may be the result of a December 1989 PUC statement 
which cited the need for alternative powa supply so~nces to 
reduceEMFlevelsfm power lines. Thatreportrecommended 
apolicyofpiudentavoi~,~ngthatutiIity system upgrades 
are"nolongeracccplable" nnlesseffortsare made toureduceor 
mitigate the necessity" for such enhancements (see MWN, NI 
D89). In thatdecision,thePUCgranted permission for twonew 
high voltage power lines. However, on February 7, Douglas 
County Judge Thomas Cuny reversed the PUC's approval of 
thelines-butdidprudentavoidancegetstruckdownalso?Slay 
tuned. 

The Los Angeles Times has set a precedent by becaning the 
firstmajor American daily tocover theEMFwntn)versy on its 
editorial page. In &February 11 issue, the Times editors made 
the case for further research into EMF health effects, citing the 
Peters study (seep.13) as the latest indication that, "Something 
isgoingon ...."They, likemany others,remmmendedastrategy 
of "prudent avoidance*' until more is known about the EMF- 
cancer link. The Febmary % Times featured an op-edpieceby 
Pew Asmus, author of the book In Search of Environmental 
Excellence, who argued that EMFs are fast emerging as the 
"utility environmental issue of the 1990s" and concluded that, 
"In thisera of environmentalism, utilities as well asotherbusi- 
nesses need to leam how to respond effectively to public con- 
cemsandtoincludethepublicasstakeholdersinfu~dec'~~ion 
making. With the stakes so high on both sides, it makRs sense to 
startby tallcing." The Nashville Banner twkasimiiposition 
in a March 26 editorial expressingconcern o v e r  
at a school lacated next to a 69 kV power l i e  and a 13.8 kV 
power line. Magnetic fields, m e a s d  by an engineer fmm 
NashviUeEIectricService fortheTe~paper,rangedfrom 
4mG inthehallwaysto58mGattheen~tothebandroom, 
directly above the school's main electrical panels. The editors 
endorsed a policy of prudent avoidance, advising Ihat, "High 
levels should bring concern not panic." 

Themntion generated by "Calamity on Meadow Street,"Paul 
Brodenr's July 9,1990New Yorker installment, has prompted 
EPRI topublish abookletto help ntilitiesrespond topublic in- 
quiries. Cl~erAmlysesDoNotSupporf "Cal~11~tyonMeadow 
Street" Claims, prepared by Robert Banks Asxx5ites of Min- 
neapolis, MN, disputes Brodeur's claim that cancer clusters in 
Guilford, CT, and Dukeville, NC, were due to EMFs and were 
not adequately investigated by state health authorities. The re- 
port further asserts that Brodeur misrepresented or ignored evi- 
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dence which contmdicted his conclusions. A third cluster re- is c i r c ~ g  anoiherui!jqueof Brodwr's k l e s ,  "Currents af 
prtedbyBrodeur,inMmrecjto,CA,jsnot~intheEPRI Dea:h"Rechified.AnmberofCOMARmmbersmntribnted 
Met~IheIEEE'sCommi~eeonManandWm(c0MAR) to the report, which was edited by Dr. Eleanor Adair. 

EMF Liligafion Heals Up 

138 kV Line Challenaed in Ohio populated WO* site...," m d i n g  to the documents filedby the - 
plaintiffs. All of ihe companies f h g  suit are located in that 

A numberofCleveland.OH. businessexecutives have fied soan. acconline lolames Galloof Gallo Dimlavs. Inc.. the lead 
suit to blockmshuction of a 138 kV, double circuit aansmis- 
sionline which would runalong their sheet In acornplaintfiled 
on March 12 in Cuyahoga County Court, they charge that 
elechwnagnetic fields (EMFs) fmm the line would endanger 
approximately 850people who workalong thestreet and would 
reduce property values. 

The businessmen, who belong to the Lakeside Area De- 
velopment Caporation (LADCO), at the same time fded a 
motion for a preliminary injunction to stop c~tshuction of the 
line, whichisduetobecameopemtidbyJuly 1.Ahearingon 
the motion is set for May 2, The plaintiffs arebeing represented 
by aaOmey Richard Siege1 of Cleveland 

The defendants named in the suits are Cleveland Public 
Power (CPP), thecity of Cleveland(whichowns CPP), Cleve- 
land Etectric Ilhuninating (CEI) and the Ohio Public Siting 
Board (OPSB) of the Public Utilities Commission. The board 
certified the line as safe and necessary on October 29,1990. 

In a r h i  legal action in March, the owners petitioned the 
OPSB to reopen its docket on the line (No.88-1092-EL-BTX), 
known as the 138 kV Inland-Lake Shore Tmmission Line. 
They contend that the siting board should have consideredpos- 
sible health risks and that they should have becn nol3iedof the 
board's September 17,1990 public hearing, since they may be 
harmed by the line. 

The OPSB had previously rejected an informal request by 
LADCOtoreviewitsd&ision.InaJanuary31 IeuettoLADCO 
PresidentDennisFrinz1,OPSBChairwomanJolynnBanyBut- 
ler said that the board would not reconsider its approval for the 
line. At the same time, she explained that the board's staff was 
investigating possible EMF health effects in a separate action. 

Intheper i t ion , the~&ves~that theOPSB's  
refusal to wmsiderEMFhealth effects in the Inland-Lake S h m  
case is "tragically ironic," and that "the medicat and scientific 
communities must be heard from wore the men and women 
who work [on their street] are placed at risk." 

The business owners contend that operation of the line will 
be a'hedically and scienGcally recognized endangerment to 
the health, safety and well-being" of people working near&y. 
They alsoallegethattheanticipaWi~nceof thelinesand the 
resulting EMFs "have adversely affected and diminished the 
value and marketability" of their pmperlies. 

The U)-mile line would travel along "uninhabited and 
seldom populated railroad rights-of-way exceprfor a onehalf- 
mile span which ... pass[es] directly through and overa densely 

- . .  . 
pilaintiif. 

'We're trying to buy time," Gallo told Microwave News, 
until the OPSB reconsiders the line on the basis of potential 
health effects. 'We wantapowerline,butwewantasafepower 
line:' headded. Gallo pointed out that the line wouldbe 22 feet 
from his office and that projected magnetic field levels there 
would be as high as 350 mG. The estimates were prepared by 
Bob Huffey, an engineer who is aparmerin one of the plaintiff 
companies. 

In addition to forcing areevaluation of theline, theplaintiffs 
are seeking lawyers' fa%, costs and unspecified compensatory 
damages. The businesses expect to spend $150,000 on their 
legal challenges, according to Gatlo. 

Alwg with Gallo Displays, the plaincifis are Beverage 
D i b u m ,  Inc., Hexagraphics, Inc., Milner Elecnic Co. and 
GRZ. m e s  Co. 

Michael Konicek, directorofpublic utilities forthecity,told 
Microwave News that he did not want to comment on the case 
because it is in court The defendants have not yet filed their 
responses to the challenges. 

Utility Worker's Widow Files Claim 
ASeaule, WA, widow claimsthat herhusband's death was 

caused by hi exposure to EMFs while waking for Seaule City 
Light, apublic utility.Robert Pilisuk died on April 29,1989, at 
age 44, from pneumonia brought on by acute IymphoblasIic 
Leukemia. 

Pilisuk's widow, Mimi, filed a pension claim on March 20 
with the Washington Department of Labor and Industries in 
OlympiaIfsuccessful,shecwldreceiveupto$21,W0pery~. 

!sea& anomey Michael w a y ,  who is rep.esenting Pilislllg 
toldMicrowoveNewsthaf 'Thisis thehtEMF-relatedpion 
claim in Washimgbn that I know of." Withey, who is with the 
Seau le f i  of Schroeter,Goldmark&Bender,wasalsothelead 
aaomey in a major electromagnetic pulse suit (seebox on p.4). 

Pilisuk'sclaim issupportedby anaccompyingletlerfmm 
Dr.PeterWrighfamedicaldoctor,st?tingthatWuk'sl~la, 
first diagnosed in 1987, resulted "on a more probable than not 
bwii, from his employment by Seattle City Light" Pilisuk 
wotkedfortheutility asanapprenticeandjourneymanelectrician 
from 1982 until his death, including duty as a cable splicer and 
as a maintenance electrician. 

Preliminary results releasedin 1989 ofan ongoingepidemi- 
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Attorneys Fonn Group To Aid EMF Plaintiffs 
L a m  from all across thecountry havejoined f m  to a Boeing technician who charged that his lenkemia resulted 

evaluate potential electromagnetic field (EMFJ cases and fromexposuretoelectmmagneticpulse~)~on(see 
litigate on behalf of plaintiffs. The ten-memk Electromag- MWN. N/D88 and M/J89). In aSepIemk 1990cut-of~0urt 
netic Radiiuion CaseEvalnaIion Team (EMRCET) will seek settlement, Boeimg and codefendants agreed to pay Strom 
cases with the potential to set legal precedents. $ 5 0 0 , O W a n d t o s p o n s o r a m e d i c a l ~ f o r a p p o ~ 1 y  

'We feel that it is impoaant to develop a p toco l  for the 700 ~~p-exposed workers (see MWV, S m ) .  Strom used 
evaluation of electromagnetic radiation cases:' the group's part of his award toset uptheRobatCart StnwnFonndation, 
fotmder, Michael Withey of Schrceter, Goldmark & Bender an EMF infomation center. Another member of the new 
in Seaule, WA, told Microwave News. Many previous EMF EMF law gmup, W i  Rossbach of Rassbach & W i n  
lawsuits did not establish pamanent legal records because in MisFwla, MT, assisted with the S m  litigation. 
they wesesettledwtofco~withthetmskept&&ntial The other members of EMRCET are: David Bossart of 
~marecnEMFliti~see~,Ap81,D82andS/089.) Conmy, Feste et al. in Fargo, ND, James Browne of James 

EMRCETmemberswiUprovi&adceto~ysby Browne&As~mtesin~~naCity,OK;~C0\~1es 
investigatingandevaluatingtheirEMFcases.They willoffer of W i s ,  Trine et al. in Boulder, CO; Anthony Farmer in 
testimony and counsel to citizens' groups and individual KnoxviUe, TN; Kiemn Quinn of Quinn, Ward & Kershaw in 
plaintins. EMRCET was conceived at a November 1990 Baltimore, m, Anthony Roisman of Cahen, Milstein et al. 
seminar, Electromagnetic Fields: Science, Medicine md in WaAhgton,DC; and A m  S i n o f  Kazan,McClainet 
Public Health, which was s p o m e d  by the Robert Carl al. in Oakland, CA. 
Strom Foundation of Seattle, WA, and Trial Lawyers for In 1981, StuartLemle, aWashmgton, DC, attorney, and 
Public Justice (TLPJ), a Washington, DC, public interest Barton Reppert, a Washington-based joumatirt, established 
legal fomkdion. the MimwaveRadiation Information and Action Center to 

"As a consequence of the growing concern abwt this help victims of injuries fiom exposure to RF/MW radiation 
issue we are going to see more and more EMF litigatiaI," (seeMCIU,S81).AtthetimetheywereinvdvedinaFreedom 
BruceDeBoskey of Silver & DeBoskey in Denver, CO, one of Information Act suit to face the federal government to 
of the organizers of EMRCET, said in a telephone interview. release materials on Soviet inadiationof theU.S.Embassy in 
DeBoskey represented Beryl andMaelmaMain, whosettled Moscow (see MCIU, Ja81). Lemle also represented Marie 
a pemnal injury suit in 1990 alleging that Beryl's m- Lafferty, the widow of an FM radio technician who died of 
Hcdgkin's lymphoma was caused by RF radiation from an lenkemia Lafferty, who claimed that her husband was not 
FMtransmitter next to their property. The terms of the award adequately warned of the health risks aswiated with expo- 
were not disclosed (seeMWN, SD89 and M/J90). sures toRFradiation, seuled her suitcutof courtin 1989 (see 

Withey was theleadattorneyre~ntingRobeaStrom, MWN, M/J86 and SD89). 

ological study of telephone linemen showed that cable splices 
had significanlly elevatedrates of annmberofdifferentcancers, 
especially lenkemia ( s e e m ,  NID89). 

AspartofPilisuk'sclaim, Withey submitledmeasurements 
indicating that, on the avenge, City Light cable splicers are ex- 
posed to 204 mG and consmctors, apprentices and helpers are 
exposedto13mG.Thedataw~collectedfortheE1ectricPow- 
er Research Institute (EPRI) by Dr. Joseph Bowman of the 
University of Southern California School of Medicine in Los 
Angeles (see MWN, JF88). Bowman is now at the National 
Institute for Occupational Safety and Health NOSH) in Cin- 
cinnati, OH. 

In a letter accompanying the claim, Withey and Sidney 
Stillerman Swan, also of Schrceter, Goldmark & Bender, also 
suggestedthataleukemiac1ustermay existatcity Lightciting 
Dr.SamuelMilham's 1982epidemiobgicalstudyofWaAhgton 
State electrical workers and leukemia (see MWN J/A82), the 
lawyers wrote that nine or ten of the cancer cases included in 
those results were electricians who worked for City Light 

4 

Two New Studies Link Worker 
EMF Exposures to Leukemia 

The results of epidemiological studies from the U.S. and 
Fnnce support the hypothesis lhat workers exposed to elec- 
tromagnetic fields (EMFs) have an increased risk of lwkemia 

A recent slnvey by the National Institute for Occupational 
Safety and Health (NIOSH) showed an excess of leukemia 
deaths among men exposed on the job to EMF% The NIOSH 
team, led by Dr. Cynthia R o b ' i ,  concluded that the results 
were "a confirmation that occupational exposure in electrical 
occupations may be asscciated with enhanced leukemia risk." 

With regard to past occupational studies, the researchers 
noted a"consistencyYY of an elevated risk for telephone linemen 
and installers and for telephone, telegraph and related com- 
munications equipment o p t o r s .  "It's just another indication 
thatweneed tolookinto theexcessofleukemiaamong workers 
exposed toEMFs:' Robinson toldMicrowave News. The team 
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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  
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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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HIGHLIGHTS 
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 
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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. 
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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. 

MICROWAVE NEWS MarcWApri11991 



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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Bound Editions 
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For more information, contact: 
Louis Slesin at (212) 517-2800. 

The computer health and safety newsletter 
[ I  1-year subscription (6 bimonthly issues) 
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back issues, 1984-1990, 
$45.00 per year ($50.00 Canada & Foreign). 

[U.S. Funds Please] 
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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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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 
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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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