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Health expats are now placing a high priority on a study of the possible 
link between female breast cancer and exposures to elechwnagnetic fields 
(Ems). The consensus emerged fobwing the publication of a third report 
indicating an excess of male breast cancer among EMF-exposed workers. 

At a January 3031 workshop sponsored by the National Institute for 
Occupational Safety and Health (NOSH), a panel of epidemiologists added 
female breast cancer to leukemia, brain tnmm and lymphoma as critical 
targets f o r f u t u r e E M F ~ b .  NIOSH's Scientific Workshop on the Heaith 
E f f e c t s o f E i e c ~ r o m g ~ t i c R ~ o n o n  Wor- 

In a series of interviews with Microwave News, workshop panelkis and 

EPA Cancer Reporf Update: SAB Meets, Congress Keeps Tabs, 
UX. Sets Review andExce@sfmm Texkony; seepp6-10. 

participants e x m  almost unanimws support for the new initiative. "I 
think we should study femalebreast cancerandEMFs," said Dr. Genevieve 
Mitanoski of the Johns Hopkins University School of Public Health in 
Baltimore, MD. Similarly, Dr. Samuel Milham of the Washington State 
DepamnentofHealth in Olympiasaid,"It's time tostudy female breastcan- 
cer vis-h-vk EMFs-absolutely." 
Dr.GiuesTh&ultofMcGillUnivwityinMontreal,Canada, the work- 

(continued onp.14) 

USC Leukemia Study Supports 
Denver Wire Code Risks 

On Feb- 7, Dr. John Peters of the University of Southem Cali- 
fornia (US0 presented p r e l i m ' i  results showing a sfafistically sig- 
nificant asxiation between childhood leukemia in Los Angela, CA, 
and wireccdesswogaw for electromagnetic field exposures.There- 
sults suppaprevious findings ofa wirecode-childhood cancer linkby 
Dr. Nancy Wertheimer and Ed Leeper and by Dr. David Savitz. 

The &la offer "liltle s-" for a link between measured magnetic 
field exposures and leukemia ride, "some snpport" for a link to wiring 
conf~gnrations and"considerab1e sqpt t ' '  for a link to children's elec- 
trical appliance use, according to aUSC statement released by the Elec- 
tric Power Research Institute (EPR&-& sponsor of the study. Peters 
repoaed the results at an EPRI workshop in Carmel, CA (see p.14). 

Peters has declined tocomment m the study at this time. The results 
should be published within four months, according to EPRI. The an- 
nouncement was made as we go to press; full details in our next issue. 



ELF NEWS 
cc Power Line Talk ,. 

Reports of soaring cancer rates are continuing to appear. On the increase is now up to Congress. 
January 29, the American Cancer Society (ACS) announced 
thatthebreastcancerriskfwwomenintheU.S. hasrisentoone ua *>> 
innine-uphmoneintenin 1987.TheACSestimatesthatthii I, ~ h ~ d ~  kland, a local moratorium power fines might 
Year 175,000 American women will develop b- cancer. mnapply tothewholestate.LastOctober,~ndingtowide- 
Time magazine an eight-page cover on breastcanwf spread publicconcern overthe healtheffectsof EMFs, t h e m  
in its January 14 issue with provocative headlines such as "A ~ ~ ~ , , , i ~ h  town bnnn& new power lines above 60 
PuzzlingPlague."The trend is not limited totheU.5: 'Wwe is kv for three years (see MWN, NN/D~. I,, early two 
an epidemic of breast cancer, which...ap~ears to be muning modeled after the East Greenwich ordinance were i n m  
arwnd the globe," Germany's Dr. Lenore Kohlmeierand cot- d u d  in the state legislature by Senator Michael Lenihan and 
~ e a g u e ~ c o n c l u d e ~ a ~ a ~ e r r ~ e n t ~ ~ ~ u b ~ e d ~  k N e w  Yo& by Rep. John Hernandez, both Democrats. If the bills become 
Academy of Sciences mAS)inTrendrinCancerMortdityin law, bey ~~pose the three -yearmora~ums la tewide ,~e  
Indwhial Countries. While mnny researchers suggest thatkn- ~ - ~ ~ l ~ n i ~ ~ ~ ~ ~ ~  i s a ~ n g t h e ~ a s t ~ r e e n w i c h  
proveddetectionand theaging of thepopUkIti~ma~ ~ P & Y  action totheRhodeIslandPubticUtilities Commission PUC), 
responsibleforthehigherrates,mostag~~elhatthe~~m~~ butthis d become mwt if the bills are adopted as slate law, 
the story. "Something in our environment is connibuting," Dr. D ~ L ~ ~ ~ ,  abvi&nce-based and the authorof 
MarcLippmanofGeorgetownUniversitytoldTime.Theriskof theEastGr~nfiordimce,toldMicrOW(NeNOYS~ccording 
brain tumors is on the rise as well--and not just among the ~ u c a ,  public opinion in Rhode Island is behind the bih, 
elderly.&. DevraLeeDavisof theNationalReseatch Council, which have decent shot at 
oneofrheeditorsoftheNYAScoUection, toldtheDecember 11 
New York Times that the rate of brain cancer among people un- <<<< ** 
der45 increased about2% each yearbetween 1973 and 1986. 
~ a ~ i ~ ~ ~ h ~ ~ ~ ~ ~ h a ~ ~ ~ ~ l i ~ ~ ~ ~ ~ ~ ~  Wionsin  state legislators are less than eager to go to work 

asapossiblebraintumorrisk~Davis'sresults willappearinthe since EMFs higher than 100 mG were found in their office 
~ p r i l  1991 issue of theAmen'CM JolrnnI oflndUSfrial Medi- building. The levels weredetected when workers in one office 
cine. Last August, Davis and colleagues reported a sharp rise in on the second floor noticed that their video display terminals 
brain and nervous system among the elderly CvDTs) were behaving d d y .  Madison Gas & Electric 
the u.s., japan and fow~mpean countries over the past U) @G&E)twkmeasurementsinthebuildingandfoundlevelsas 
y- ( s e e m ,  ~1090). ~~d ~ 1 ~ ' s  ~ r .  Nigel Greigrepod highas~mGnearthe~sfo~er~mdirecfi~ below on the 

fhe October 17 issue of the Jownol oflhe NafhnnI Cancer first floor. MG&E brought the levels down to an average of 25- 
Imilme wprimary brain incikllce among 125 mG in some area. by reconfiguring lines and redesigning 
theelderly u i n c d ~ a t i d Y Y Y  between 1973 and 1985.... fheeIectrical vault, but legislators and their staffs are still con- 

of this apF to have been ma the executive suites cerned,according to Katie McGrath, an aide to stateRep. Tom 
at ~ p ~ - - l , ~ ~ d  though it is to imagine after the headline on the S e w ,  who is in charge of the EMF investigation. "People are 
bntpageofthe~ecember l ~ ~ ~ n g r o n P o s l : ~ ~ ~ c e r ~ t e s  aliule fightend. We'vegotpregnantwomen in thiibuilding." 

h d u s m  countries Rise;* Dr. wi,ram Farland, the EpA McGrath told Microwave N e w  Although the initial measure- 
official who & abmbab~e.hBuman egen" ments weretakenlastspring,mostof thoseworkinginthebuild- 
nation b m  the agency's EMF cancer assessment (see MWN, ingdidn'tleamaboutthem untilalocalpaperrantheslory.Now 
Mn90),toldtheDecember15NouYorkTimeslhatitisclearht n00neWantstomoveintothebuildingandthosealrendythere 
an E-cerrelationship cannot be large, because the have turned down spacious offices with high EMF readings, 

ofdisease,, thiscenturydo not show notableincreases McGrath said She added that some legislators have become 
as the country was elechified. interested in pursuing slate health-based exposure guidelines: 

"Ifit hadn't affected the legislativearena, we wouldn'tbeget- 
<w m ting this much attention this fast" 

The DOE'S EMF bioeffects research budget will increase in i<i< >>>> 
fiscal year 1992, according to Dr. Imre Gyuk, the agency's 
prom manager. The DOE asked for $5 million, which was The Northeast Public Power Association (NPPA) is encour- 
approved by the Office of Management and BudgeL In the last aging member utilities to communicate more with the public 
few years, the budget has been steady at about $3 million (see about the EMF controversy. "Do not deny the issue," NFPA's 
MWN, SlO89). When asked what he would do with the new EMFtaskforcewgesinalistofguidelinesforutiiitiesplanning 
money, Gyuk replied that he would "flesh out" some of the to establish EMF policies. The NPPA recommends acknowl- 
existing projects which had been "cut to the bone" and also edgingpublicconcemsandsharinginfomationwithcustomers 
develop some new requests for proposals. The f d  amount of and the media. The guidelines also advise: "Consider p m  
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dures for minimizing potential EMF exposure when siting, limiting any haease in expow, instituting 'prudfflt avoid- 
designing and operating power f2,ciitie-s." ance" and aggressively lim'lting cxpm. Utilities and other 

uu ** interested parties have been r e q d  to submit comments by 
b h  15. Public W g s a r e  also planned. In 1988, thePUC, 

On January 15, the California Public Utilities Commission in conjunction with the state Department of Health S~MW, 
(PUC) annotmcedthat it will investigate how it should address launched a s l a t e i m i d  $2 million research project on the 
theissueofEMFhealtheffects.%PUCidentif~edfourpossi- potentialeffectsofEMFs(seeMWN,M88,S/088andJ/A89). 
bleshateeies: taldnenoaction.main~~~thestatusauo while 

EMF Mitigation Projects Gain Momentum 
%ElectricPowerResearchInstiruteWRI)hasallocated Journalillusaatesanumberoffieldreductiontechniques.Inan 

$1 million to study ways of reducing elechomagnetic field accompanying editorial, Dr. N& Hingorani, the vice presi- 
( E M F ) s m o s u r e s . S t & o f M a n n e t i c F i e l d M o n  dentofEPRI'sElectridSy~lemsDivision, writesthatEPRI's 
of thehost ambitious mitigation effortspianned to *will mitigation afforts are in mponse to public concern about 
identify shielding and grounding systems, as well as the most possible health effects, which is"creating pressm and expec- 
common mutm of EMFexposure, Greg Rauch, who is man- tation for measures to reduce or eliminate such fields before a 
aging the pmject for EPRI's Elecnical Systems Division, told scientific undmZandingof thenatureandmagnihldeoftherisk 
Microwave News. is in hand." 

Okmitigationpmjectsareunderway in Swedenandinat EPRI will be coo~dinating its effort8 with theEmpLre State 
least three U.S. states. Electric Energy Research Corpmtion (ESEERCO), amusor- 

am on^ the mitigation techniques to be investigated by tium of New York utilities. In January 1991, ESEERCO an- - . 
EPRIare: nounced that it will sponsor two mitigation projects with 
.Low-fieldtr&Sion line mIJigurations: hcludingreverSe $~00,000ofitsownhmdsand$100,000~mEPR1. Acontract 
phase,splitphase,deltaandcompactconfigcuatio11~.Testshave has been signed with the Research Institute in 
already shown that these designs can achieve some field can- Chicago, to compile a catalogue of exposure sources. And 

cellation (see MWN, JJIF89). but problems, such as in- "egowm are under wirhhfksm Stewart of 
discharge and the need for design modif l~om,  the New York Institute of Technology in New YorkCity for a 

rpmlin ten-month, $95,000 study of ground currents; M a w  would --...-.. 
investigate possible changes in grounding regulations and de- 

.Line burial: Substantial field cancellation can result when the sign wOStic to identi@ sources of ground cunents 
thee-phase conductom of -win lines are vny closely a n d h e ~ p ~ U c e ~ d e n t i a l ~ ~ e x p o s u r e s u r e S ~ n ~ e s e c o n d p ~  
spaced within an underground. oil-fied steel pipe. c h ~ c e b -  ofits effort, ESEERCO will develop the mostpromising EMF 
tionislesseficientforburied,residential,single-phase,primary mitigation 
distribution lines and t h w  lines may cause public exposures. The ESEERCO effort was prompted by the New York 
.Return current "roundup": Neutnl tehlm currents are often Public W c e  Commission (PSC), which has urged state util- 
found on water pipes or other conductors in buildings andcan ities toconducta large-scaleEMFsurvey andinvestigate ways 
cause cunent imbalances and conuibute signif~cantly to back- ofreducing exposures (see MWN. WA88, M 8 8  and JlA89). 
ground EMF levels. SeparatemitigationstudiesarealsounderwayinFloridaand 
. ~ ~ , , . ~ ~ ~ ~ ~ ~ ~ i ~  ~ ~ ~ ~ ~ ~ , i ~  can at- inWsShingmState.Last~ear,theFloridaEnvironmenralReg- 
tenuate magnetic fields. Use of this type of shielding would W'Y Commission appointed an independent force to 

probably be limited to utility workers and omem who must ~~=atwo-year.$lmifionsurveyofEMFreductionoptions 
spend significant periods of time exposed to high levels of (seem, M m ) .  The pmjecf which is being funded by the 
EMFs in the workplace. Florida Elm& Power Coordinating Group and administered 

by thestateDepanmentofEn~entalRe~on (DER), is 
.Robotic equipment: EPRI has alrrtady developed a robtic ~ o u t g r o w ~ o f ~ e s t a t e ' s 1 9 8 9 m a g n e t i c f i e l d ~ e s ~ g s  
remote manipulator for working on overhead m i s s i o n  (seem, WA89). The DER issued a request for proposals, 
lines and could develop similar equipment for oiher types of No9113, on February 8. 
high exposure work In Washington, the Department of Health is conducting a 

Theseapproaches have emerged overthe last year. For ex- t w o - y e a r , $ 4 0 , 0 0 0 i n v e s t i g a t ; o n i n t o t h e f ~ .  
ample, utility representatives, EPRI staffers and contractors re The projectwas mandatedby a state law enactedin March 1990 
viewed thematan April 1990 wolkshopinOrlando,lX. Much (seeMWN, MMn90). 
of the research will be conducted at EPRI's High-Voltage The Swedish State Power Board (SSPB) is also sponsoring 
Tiansmission Research Center in Lenox, MA. workon mitigation. In apaper,Reducrion oflionsmiisionLine 

A 15-page article in the October/November 1990 EPRl Magnetic Fieldcpossibilities and Constraints, presented at 
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the August-September 1990 meeting of the Conference Inter- 
nationale des Gmds R k u x  ~lectriques (CIG&) in Paris, 
France, SSPB researchers concluded that decreased reliab'ity 
makescompactconfigurationsimpracticaloverlongwti~sof 

. aline,butthatsi@cantfieldreductionscanbeachievedusing 
delta and reverse phase configurations. The researchers also 
investigated the possib'ity of inducing shield currents on exm 
wires to cancel fields and found that this type of shielding 
promises considerable EMF reductions. 

NCI EMF Wifnesses Get Light 
Reprimand for Misconduct 
Three National Cancer Institute (NU) staff scientists who 

were paid to testify at the 1988 Marcy-South power line trial 
violated National htitutes of Health 0 outside income 
rules, an NIH internal investigation has concluded. 

InanOctober 1989mem0,NIHinvestigatorsrecommended 
that the maner be referred to the director of the NCI for 
"appropriate action." The memo was r e l d  to Microwave 
News following a long series of Freedom of Information Act 
(FOIA) requests fmt initiated in 1989. 

The NIH has repeatedly refused to disclose what action has 
been taken, citing "a clearly unwananted invasion of personal 
privacy." However, a knowledgeable source revealed that the 
punitive action was "minimal and retroactive3'-a temporary 
ban on outsideconsulting which was lifted when the investiga- 
tion was completed. 

Recently, rumors have been circulating that the NIH has 
adoptedan~~fficialpolicy~g~membershmreceiving 
income for consulting on electromagnetic field (EMF) issues. 
The rumors could not be confmed, however. 

In 1987and 1988,NCIstaffersDrs.StuanAaronson,Lucius 
Sinks and Margaret Tucker received $70,250.98, $41,083.42 
and$12978.04,respectively,hm CroweU&Moring,aWash- 
ington, I?€, law f m ,  for testifying on behalf of the New York 
PowerAuthority (seeMWN.S/088,NP88andJIF89).($OweU 
& Moring handled the hioeffects portion of the MarcySouth 
litigation for the New York Power Authority. 

According to the memo, the director of theNIH's Division 
of Management Survey and Review (DMSR) found that 
Aaronson and S i  earned more than the amounts stated on 
their approved requests for outside activity. Tucker and S i  
were found to have been paid for work performed outside the 
periodappmvedby theNCI-in Sinks'scase, theunauthorized 
fee was substantial. In 1989, Sinks told JeErey Mervis of The 
Scientist thatNIHdesonoutsideincomearecmbe~~~meand 
do not serve the public interest (see M W .  Sl089). 

Aaronson and Tucker refused to comment Sinks, who left 
the NCI in August 1989 and is now at Middlesex Memorial 
Hospital in Middletown, CT, did not return telephone calls. 

WhenaskediftheNCI staffers wouldtestify in futurepower 
line cases, Crowell & Moring's Tom Watson told Microwave 
News, "I would have no hesitafon using them. They're wt- 

4 

U.K. Study: No EMF-Childhood 
Cancer Link Below I mG 

There wasnoassociationbetweentheriskofchildhood 
cancerandeither thepmximicy ofovethesdpowerlinesor 
calculated magnetic fields, m r d i n g  to a new repat by 
Dr. A.D. Clayden and colleaguesat theU.K.'sUniversity 
ofleeds.'Thestudy revealslittleaboutpossibleeffa:tsof 
magnetic fields per se." the team concluded, however, 
since more than 95% of the case and control addmw had 
calculaled fieldsof less than 0.1 mG. Indeed, the assumed 
background level was 0.1 mG. 

The team further noted that, '"me study stood noreal- 
isticchanceof detectingany raisedrelntiveriskassaciated 
with a field of more than 1 mG, because of the very small 
numbers of cases and controls in that situation." In fact, 
onlyonecaseandfourcoutroIswereexposedtoov~ 

Thisisoneofthefirstofihemmthan22majarepide 
miological studies of EMFs and cancer under way world- 
wide to reportresults (see MWN, NP89). Unlike the ma- 
j~tyoftheotherstudies, therearenodirectmea~urements 
of magnetic field ~nengths cmly cahlabm based on line- 
networkmapsandloadrecords 'Weakneswof thestudy 
include thelackof any measurementsofmagnetic fieldsat 
case or control addresses:' the team pointed out, adding 
t h a t d i r e c t m ~ e n t s w a e ~ o u t f w " ~ ~ "  

Thestudy included374 wsesofchildhoodcancerdiag- 
msedinYakhkbetween 1970and 1979and588mnhnk 

Prelim'inary results were first presented by Dr. A. 
Myers at the International Conference on Electric and 
Magnetic Fieldr in Medicine and Biology in London, 
December 4-5.1985. Among the otherauthas is Dr. Ray 
Camnight who, in an editorial in the British Journal of 
Cancer. 60, pp.649651.1989, wrote that EMF exposure 
risks are "minu te... verging on the point of nonexistence" 
(seeMlW, JIF90). The new study appeared in theBrifish 
Journal of Cancer. 62. pp.1008-1014,1990. 

standingscientists."Neveriheless,thefmhasa~~embledanew 
group of expert witnesses who recently spoke on behalf of the 
Utility H e a l t h S c i e u c e s G m u p , w h i c h w a s o r ~  
& M o ~ g  (see p.7 andpp.8-10). 

Theinvestigation washandleddelica!ely because Aamnson 
is one of the top researchers at t h e m .  He waslistedas one of 
the institute's ten mostcited scientists of the 1980s in the June 
25,1990 issue of The Scientist. At the top of thelist wasNCI's 
Dr. Robert Gallo. In December 1989, Representative John 
DingeU (D-MI), who was investigating alleged misconductby 
Gallo in thediscovev of the AIDS virus, accused theNtHofre 
peatedly "[huningl a blind eye to misconduct by senior scien- 
tis Is...." Digell's investigation was prompted by a November 
1989 expos5 on Gallo by Chicago Tribune reporter John 
Crewdson.(3rewdsonhasalsofiledFOIAreq~estswithcheNM 
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for information on Aamnson, Sinlcs and Tucker amceming 
outside income violations. 
NIH outside income rules revised in September 1988 bar 

staff members from receiving more than $25,000 a year in 
outside income from profit-making organiirations and fium 
earning more than $12500 'om any one company or law firm. 
Because the revisions were made when the NCI staffers were 
already cunsultants to Cmwell & Moring, the DMSR limited 
the inquiry to whether the staffers had misepwented the fees 
they anticipated when requesting approval for outside incane. 

The following is a brief account of the stan members' 
violations as related in the NIH memo: 
Amnsonreceivedappmvalforoutsideincome"nottoed 

$25,000" for the period Febm-December 1988. In 1988, 
Crowell & Moring paid him $51,875 in fees alon-ore than 

that it would have taken eight weeks to obtain approval andhe 
wasalready involvedin them.  Sididsubmitarequestfor 
"an anticipated fee of $4,000" for the first half of 1988; he 
earned $29500 in fees during that period. The DMSR found 
that, " S i  clearly v i o w  the d l i o n s  governing outside 
workacti~tiesofNIHemployees ... hereceived$400000in fees 
even though he received appmval to earn $4,000." 
The DMSR concluded that Tucker, for the mostpart, did not 

violate outside income rules-except that she began mking  
forCrowell&Moringpri(~totheperiodforwhichshereceiMd 
anthoMon.TheNIHdidnotinvestigatetheotherinstancesin 
which Tucker was a Crowell & Moring paid expert wihless-- 
in 1988, Tucker testitied for at least four other utilities around 
the counhy (see MWN. JEW). 

The issue of misconduct was 0riginaIIy raised by Dr. Ross 
double the approved amount. Adey o f t h e ~ ~ ~ o s ~ i l a l i n h m a ~ i ~ ~ ~ ~ i n a & b e r 2 9 ,  
Sinkswaspaid$10500by CroweU&MoringforthelasIlhree 1988 leaertothedlrorof theNIHfollowingthepublication 
monlhsof1987,butheneverrequestedofficialappmval.When of the MarcySouth expat witness fees in-the N~vember~ 
asked why he hadnot submittedarequest, he told investigators December 1988 issue of Microwave News. 

New from EPRI 
The following reports havebeen published by theElectric Power ResearchInstitute (EPRI). Copies of therepoas nu&& with w astaink (*) are 
available h m :  Research Repom Center, Box 50490. Palo Alb. CA 94303, (415) 965-4081. Those markedwith a dagga ( t )  cw be ohtainedby 
calling the EPRI "skaightline": (415) 9N-4212. 

*AAAfittetal..ProceedIngs:Disc~~~wnofanEMFPmlocol(EN- tHmkh Effects of H k h - V o h ~ c  Dinel Cum& IWDCl Tmns- 
6829.Pmjcct2964-6). July i990. Price: $~~.W(S~O.OOOV&).I~ ~ i r r i o n ~ ~ : ~ ~ ~ n ~ * o ~ 1 ~ ~ ~ r i p f u 1 g ( E N 3 0 1 3 3 . 9 ~ .  Mmh 
this r e p a  prcparcd by Robert S. Banks Associates Inc. of Mi- 1990. S k l c  copies E Z ~  free. HVDC w w a  lines are a cost-effective 
apolis; MN; th; aulhok argue that the ambiguous Cmdings of many wdsafe way m~kmponeleciricity&a long distances, d n g  m 
studies of EMF health effecls muld be clarified by developing an EPRI, which mgus that biolopjcal and bchwioral mearch failed m . - 
improved protocol for EMF exposore assessment. f i e y  sunmwke 
the mnclusions of epidemiolo&rs and exposure assessment expens 
whoparticipatedinahe-dayfo~mmearly 1989:Thoughthaewas 
extensive aiamination of EMF exposure meamnments, no consen- 
sus was reached on a single pmLomL 

*Dm Bracken. The EMDEX Project: Technology Transfer and 
Occupntional Measuremen& (EN-7048). November 1990. Rice 
Vol.l$25.00;Vo12$3250; Vo13$4750($50.00.$65.00and$95.W 
r e s p o c t i v e l y , o v a s e a s ) . ~ ~ t s i n d i ~ g d s & f a c t i o n  
with EPWs EMDEX EMF measurement system. EMDEX is a 

indicate harm lohumans or m&Lsueven when exposure levels were 
much grcarathan lhow found withinDC hansmission line riclus-of- 
way.";lhereportumcludestha~nrcemhinto his --should 
be given a low priority. while rescarch im the health effects h m  
al&ting & (AC) power lines should mnrinue. 

% Kadvany and L MBWIofer, A Handbook for Communicar%rg 
PotentkJ EMF RisRs (EN-7046). Interim Report, October 1990. 
Rice: $3250 ($65.00 ovweas). Designed to help utility pemnnel 
respondto thegmwingnumbuofpublic inquiries aboutEMFhealth 
risks. Acmrrling lo the a u h w  prerequisites for using the hwdbwk . . 

mimmmpulcr-based digid melet thsl monihm and m x d s  EMP include a welldefined utility p i t ion  on EMF6 and one, or more 
exposures. n ~ e  project's 50,0M) horn wonh of exposure d a t a 4  individuals with a sound kmwledge of the issue A revised edition 
m&textensivedocumentationofexposunsamcmg~tility employcer with more extensive scienlific andrisk commlmication informaticm 
e v e r a a s  not yet been fully analyzed will be issued Inter this year. 

'D. Biskinand J.S. Fehcr. Research mdDewlopmc&in theZ980s: *R. Knvetand J.M. Silv~AnAlrcmah'veHyporlusisforAs(oc~n 
An Overview (OCSP-6894). June 1990. Ricc: S25.M) ($50.00 ova- BehueenDkbibulion W i r i n e C o n f i m r ~ ~ a n d C a n c c r : P h ~ i n e  
seas). A summay of mds in overall spending on ;search and P h e  (EN-6863). June 19%. Pri>i $25,M) ($50.00 maseas). 6 
devetnpmen~ both nationally and internationally, with w emphasis authorspopose thorelevated cancer risk among childrenliving near 
on developments in the electric utility industry. highcment power lines might be due to w i n a w e  incarcinogens 

indrinldngwkercausedby~mmsian,mdtheysuggestthat"the 
tThe Cyclolmn Resonance Hypothesic An EMF Health Effec& ,,, external wire confldON that geM?TaTe magnetic 
ResourcePoper(EN.30143.90),Mardr 1990.Singlempies arefree. fields also lead in waierpipes as kTOlmds and 
A descriptive and mathematical exploration of cyclomm resonance, thusresult inaccel~PpemnosioI1~,~The~includes some which has been advwced+ost notably by Dr. Abe Lthff--as a slrategies for testing his hypothesis. possible mechanism of interaction for observed EMF bioloeical ef- 
~ects. Thk pamphlet drwils the physical mure of cyclotr& reso- *I989 Annual Repoti: EMF HeaW E@c& Research Absblrcb 
nance, irseffectivenasinexplaining laborstoryresults andtheexperi- (EN-7066). May 1990. Single mpies are free The f i t  wnualreport 
mendmdthcoreticalproblemswhichimpcdeiugennalscceptancc. on EPRI's EMF program It includcs a starement on each of the 
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ongoing research projects. Box 14574. Mimeawlis MN 55414. Roceedinm of the EPRI- 
1990 EPRI Uriliry Seminar: New EMF Epklrmiologic RenrlIs & aponsoredseminm.~ld~ctoba 15-19,1990in~u&.TX.lncludcs 
Thc~ lmo~o l ionc .  1991. Price:$50.00forEPRIutilitics s.ovvanmenl summnriesof E M F m h a t  USC andIHU. as wellns mmsmipuof ..~ -~ ,~~ ~~~~ ~ ~ 

agaacies universilks and no&& groups; $250.00 gothers (air presentations aMi pwel discussions. Also Gludes turorinls on epi- 
mailpostageexlra).Order& ~obat~.~wks~ssociates,~nc.,~O demiology and expome assessment 

HIGHLIGHTS - 

Utility Witnesses Fail To Sway SAB Panel 
at Public Meeting on EPA Cancer Report 

Witnesses representing theutility andelecuunics induslrks 
weresharply critical of theEnvironmenta1 Pmtection Agency's 
@PA) draft report on the cancer threat from electromagnetic 
fields (Ems). The indushy testimony, presented at a public 
meeting in Washington, DC, January 14-16, did not appear to 
mvinceEPA's Science Advisory Board(SAB) panel charged 
with reviewing the report Citizens' p u p s ,  on the other hand, 
supportedtheEPAeffo~andenwmged theSAB to backmm 
research on EMF bioeffects. (F.xwpts fmm the statements to 
the SAB are on pp.8-10.) 

The report, which was released Dxember 14, identified 
EMFsas"apossible.butnotpmven,causeof~ 

GenevieveMalanoski of the Johns Hopkinsuniversily School 
of Public Health, who is chairing the panel, agreed, saying that 
the chapter was4'pretty good" 

Ontheotherhand,Drs.GmgerMorganofCamegieMell~. 
Univenity and Richard W i  of Hacvard University both 
uiticizedEPA'sreview of mechanisms. "I don't think this is a 
good enough literature review:' W i n  said 

Afterthemeeting,EPA'sDr.RobenMcGaughy,~t 
managerforthereport, toldMicrowaveNews that,'"Ihere'salot 
ofrewritingandexp~gtobedone. Wewillbemoreexplicit 
about the uncaainties and that could h g e  the tone of the 
repoh"Overall,hesaid,'1'venot~anythingatthemeeting 

( ~ e e  MWN. ND90). to materially change the conclusions of the repoh" 
While themembers of the SAB'sEMFpilnel were relucmt The panel focused much of its awntion on the testimmy of 

togivetheuownassessnenls-prefeningtolelthepanel'sfinal the witnesses assembled by the Utility Hmlth Sciences Group, 
repo~t speakforitseIf-tnany expressedtheirfrustntions atthe representing more than 85 utilities. The p u p  is beingccordi- 
one-sided nature of the indushy statements. Despite these cri- nakd by Crcwell & Moring, a Washington, DC, Jaw firm. In 
tiques,thepilnelistsMafavorableviewofEPA'sreviewofihe theirprepareds~atemen~s,each--to 3greaterorlesmdegree 
epidemiological data. They wen: less impressed with the chap discounlcd the link between EMFs and cancer, but their aed- 
term mechanisms of interactions, however. 

'Theepidemiological chapter is very complete with respect 
to the published p a w , "  Dr. Pahicia Buffler of the University 
of Texas Health ScienceCenter said, but added that she would 
like to see more discussion of classification of exposures Dr. 

SAB EMF Panel 
Themembers of the SAB's Non-Ionizing Electric &Mag- 

neticFieldsSubcommitteeare:DrDrGenevieveM~(~~ 
J o b  Hop& Univasity, Baltimore. MD; Dr. David Bates 
(Vice Chair), Vancouver, BC. Canada; Dr. Karim Ahme4 
~ton.M;Dr.PaaiciaB~er,U~versityoffex~h~Ho~~ton; 
Dr. Craie Bvus. Universitv of Cnlifornia Riverside: Dr. KcUv 
~ l i f t o n , ~ N ~ ~ t y o f ~ ~ m ~ ~ a d i s o n ~ D r . ~ o l r n ~ i ~ i o v w n ~  
M.D. Anderson CancuCenter. Smithville, TX; William Feem, 
Electric Research and Mwgement, Sute CoUege, PA; Dr. 
Robat Hank. University of Nonh Carolina, Chapel Hill; Dr. 
Clark He& ~ m e r i c a  Cancer Society. Atlanta, GA; Dr. Nan 
Laird, Hsrvard University. Boston, MA; Dr. Granger Margan, 
Camegie Mellon U~versily. Pittsburgh. PA; Dr. Donald Pierce. 
Oreran Slate U~versilv. Corvallis; Dr. Mnrv Ellen O'Cmar, 
~ni;ersity of Tulsa, OK; Dr. Charles ~ussl;ind. University of 
California, Berkeley; Dr. Bury W h n ,  Battelle Pacific NW 
Lab. Richlad, WA; and Dr. Richard Wilson, Harvard Univer- 
sity, Cambridge. MA. 

ibiity suffered under questioning by the SAB panel members. 
Dr. DavidKorn of Stanfo~dUniverSity School of Medicine, 

who is also the chainnan of the National Cancer Advisory 
Board, concluded that the data are "soft and noisy" and that the 
1inkbetweenEMFsandcanceris"extraoMy speculative." 
Following Kom's prepred statement, Drs. Craig Byus of the 
University of California, Riverside, and Bary Wilson of the 
Baaelle Pacific Northwest Lab questioned him about specific 
studies. When K m  didnotrespond, Morganasked whetherhe 
had read the key 20-30papers on cellular and animal e f fec t s  
Kom conceded that he had noL 

Similarly, Dr. Mark Mandelkem of theuniversity of Cali- 
fornia, Iwiie, told the SAB panel that aU the mechanisms of 
intenctionwere"impJausible"and that'ft's hard tounderstand 
this phenomenon," but he admilled under questioning that he 
was not familiar with the papers on EMF effects on melatonin 
production, which has emerged as a key focus of research 
interest BaryWilsonandMorgan,thistimejoinedby &.David 
Bates, the vice chairman of the panel, asked how he could 
address low-leveleffectswhen hedid notknow theliterahue. At 
one point, Mandelkem started to shu€tle h u g h  his papersin 
anefforttorespond."How can youargue [yourcase] when you 
have to look up what you have read?" Morgan asked. 

Theabsenceof aclear mechanism didnot lead the panelists 
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to discount theepidemiological resultslinkingEMFs tocancer. 
"Lackof mechanisms is avalidcriticismof theepidemiological 
data, but it does not mean we should thmw it ouf" Bates told 
Microwave News. On the third day of the meeting, Bates ex- 
prwedhisfrustrationatmany of thosewhohaddismuntedthe 
epidemiological studies.'?don'tthinkmany ofthespeakenhad 
m & U y  read the epidemiological literatureinclluding the 
US.Airb"Onthew*day,theAirbhadm 
aMistaingattackontheEPAqatwhichwas~tedfiom 
wrinenamunentssubmilledinOdober(seeMWN.EUD90). 

Dr. Dimihios Trichopoulos, the chairman of the Depart- 
ment of Epidemiology at the Harvani University Scbool of 
Public Health-another utility witness-was less d i s n i v e ,  
noting that causality is a "psibility." Nevertheless, he said 
thafaccordingtohiscaIculations,if thereisatruelinkbetween 
EMFs and chilijhwd cancer, given the electrification of the 
country overthe courseof thecentury, he would have expected 
an "epidemic" on the order of the one attributed to tobacco 
smoke. 'We don't see it," he said. This pmmptedMatanOski to 
pointout that there has been a consistent increasein childhood 
leukemia since the 1930s. She later told Microwave News that 
she thought that the assumptions upon which Trichopoulos 
basedhisanafysis were"extreme."Dr.DonaldPier~eofOregon 
StateUniversity alsosaidhewasnotswayedby Trichopoulos's 
reasoning. 

Inanin~wafterthe&g,BaryW'~toIdM&w(~e 
News thattheUtility Health SciencesGmupwimesses"didnot 
helptheircause:They didnotread the litmm,they came with 
preconceived notions from their own areas of research and did 
not seem to consider impatant findings from other areas." 

Atthecloseof themeeting,theSAB panelmembersdivided 
themselves into three groups to review speciEc pations of the 
document physics and biophysics: epidemiology; and cell 
biology and mechanisms. The panel will meet again as a whole 
in April. Matanoski said that she plans to submit the panel's 
report in June. 

Congress Keeps Tabs on EPA 
EMFCancer Report 

Congress is actively monitoring the events surrounding the 
release of and the Science Advisory Board's (SAB) review of 
theEnvirO~nenralProfectionAgency's(EPA)~valuation 
of the Potential Carcinogenicity of Elecfromagnetic Fields. 

Anumberofmembersof theHouseofRepresentativeshave 
criticized both the White House for its rnle in delaying the re 
lease of the report and the procedures set up by the SAB for its 
official review. 

More than two weeks after the November 27 publication 
date, EPA had stiu not issued the draft report, due in large part 
to objections nised by President Bush's science adviscf, Dr. 
AUan Bmmley (seeMWN, M/JWandN/D90). After the White 
House's involvement was made public, the document was 
released on December 14, with an agency disclaimer added to 

How To Order the EPA Report 
Copies of EPA's draftreport,Evaluation of the Potential 
Carcinogenicity ofElec~omagnetic Fields (EPA/MX)/6- 
90/005B), are available from: ORD Publications Office, 
CERI-FRN, U.S. W 2 6  W. Martin Luther King Drive, 
Wi, OH 45268, (513) 569-7562. FAX (513) 569- 
7566 

the front stating that '?hem are insuF6cient data to detedmine 
whelherornotacauseandeffectrelationship&"andthatthe 
"review draft should not be construed as nqmeating agency 
policy orposition." 

In this interval, there were turbulent exchanges W e e n  
Capitol Hill and EPA and the White Hwse. In a December 11 
letter to Bmmley, Repxsatatives George Bmwn (DCA), 
chairman of the House Committee on Science, Space and 
Technology, James Scheuer @-NY) and Frank Pallone @ 
Nl) charged that Bmmley's ' b w t e d  decision" to post- 
pone the SAB review of the EPA report is "more likely to fan 
public concern than to allay it" Bmmley, denying that he cen- 
sored the document. responded on December 17 that his ob- 
jections were rooted in the wording of the executive summary, 
which heclaimed showed that the authors had determined that 
&ere is a causal relationship between EMFs and m. 

Brown. Scheuer and Pallone also condemned b e  SAB for 
the manner in which the wimesw had been scheduled for the 
January 14-16panel meeting. By theendof Dmmber, almost 
aUof the slots forpubliccomments had been assigned to speak- 
aswithtiestotheutilityin~.Fowofthespeakenrepre 
sented the Utility Health Sciences Group, a coalition of more 
than 85 utilities "dedicated to promoting dialogue on EMF 
science issues" which was rn-ganived by the Washington, DC, 
law f i  Crowell & M d g .  

In a December 21 letter to EPA Admiitrator 
Reilly, Bmwn,SchewmdPaUoneargued that" ...the 'stacked 
deck' appeamnce of the pmentations wiU destroy the very 
dKlityoftheSABreviewm,"andurgedReilly to'put 
animmediatehalttothepticeofgrantingtointerestedparties 
the right to contml who appears before the SAB." Pallone 
himselfulrimately M~edatthemeetingbeforetheSABpanel 
(mp.9). 

Representative George Miller @€A), chairman of the 
House Interior Subcommitfee on Water, Power and O f f s h  
Energy re so^, scheduled a hearing for January 17 on the 
EPA report and the White House's involvement "I want to 
know what theEPAfwndin its study. And..if Bush Admii- 
trationofficialsinfact~~ughttomanipulatethereport'sscientific 
findings for political purposes," Miller said EPA's E c h  
B&w, Dr. Richard Adamson of the National Cancer 
InsliluteandEugeneWon&Bmmley'sassktanf wereexpected 
to testify, but the hearing was canceled at the last minute due to 
the Persian Gulf conflict (For excerpts from their wrilten 
statements, mpp.12-13.) At this time, there is no word when 
the hearing will be rescheduled. 
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Comments on the EPA EMF-Cancer Report 
External Peer Review Panel 

On Ju~28.1990, apeerrevMvprmelmetinM(~~irviIle,NC, to Dr.ChnrlaPwk,&~logyR~es,I~.,C~HiII,UA: 
&~~sEPA's&rrf t repor tonEMFsMdmncer .The~l~s  In my opinion..thede€iciencies of the guideliner are serious emugh 
were a&d to co&ider. amone other thines. whefh> the document to iustih, a decision MI to classifv the human evidence as eilher .. -- 

should contain a clau&&bnofcrmcer &k bmed on EPA's 1986 "inin&&" or "Limiled" at the present lime. 7he classification 
c m e r  risk ~uideliner /see MWN. MIJPO). T k  follow in^ are er- deciiionshould be d e f d  d l  the midclines are imomved or until 

the F,A of~go&io;I ~ d .  

Dr.LmryAnde~~o~BaffeUeP(~ificNwl~&Lob(BPNL),Rich]md 
WA: Overall the document is quite armrace as to current s c i d  
muhstsnding of the issues....Pehaps the major criticism of the 
d o n u n e n t r e h  to the organizational mixing of ELF and RP study 
~ ~ B i o l o g i c d ~ ~ t o ~ i n v a r i e d ~ ~ m g e s  
mav demonstrate marked dittermces....I wnntr with orhe m e m h  

the immense amount of ongoing re&&& has been cdmpleted 

Dr.AskrSheppad,VA Hospital,Lomntinda,CA (did~taitendthe 
m d g ) :  The draft document presents the information that leads to 
the wnclusions on epidemiological sludies in a thorough, well- 
balan&wdfairmmerandthere&gislogical well-supported 
and persuasive. The discussions of in vivo and in vino studies have 
many more diflidties .... [C]on&g the finding that it is inappm- 
piate to classii the carcinogenic potential of fields because amech- 
wism isunknown.Ifoundthis armmentunuersuasive ....The lackof 

of&panellharitisyetmearlytoclassify~~~swithrapeetto~ adequ&mechanirmsisawcake~c~that~ouldbeuntolableinh 
carcinoeenic mcential. C d v .  it shouldnot be desiensted with an face of smmg cnidcmioloeical or clinical fmdinas ...In summaw. I 
A orB ~ l s s s h  ~owever,.suEicient evidence &ts to suggest find the arg&& @ou$ but share areluctan& to label the fields 
that hothervieomus research is wrnomiak.. .It is emeiallv imwr- as carcinownic on the basis of weak eoidemioloeical data in the 

A . - 
tant to expwdWdthe fedaal role in this area of r d  h c e  of-mechanistic undemanding. However, iwould aside 

my misgivings andIfinditlogicalto label fields as"pmbable"human 
Dr. Richard Griesemer, N a r i o I  Tmicology Program Research carcinogenic agents on the basis of the "'weight of the evi- 
Triangle Park NC: Among the r e d  needs, one area that1 Hence,Irelwtantly disagreewiththeEPAdraftpositionandstmmgIy 
mightdeservemore atlentionis thepossibleeffectsofEMFexposure disagrre with its w e n s .  
on pene emression 

Dr. RicluudS&wns BPNL. In anumber of plnccs in the leal [of the 
Dr. Richard Luben, Universiry of California, Riverside: lThe ex- midcmioloeicalsectronl. 11 scems lhar the authors an: biased mfavor 
d v e  summq] could point out more explicitly that the evidence 
associated with possible caninogenicity of non-ionizing EMF8 is 
diflicult to classiiusing the EPAguidelines....FI]y o w n e v d n a h  
of the data is that the human studies provide limited evidence (is., 
suggestive but not conclusive) for the involvement of some wmpo- 
nent of EMF exposure in development of some human cancers. The 
animal evidence is clemly iw&quate....The q p a t i v e  evi- 
off~anumbaofnl~~~iblemecWticd~~forcwcainduction 
or promotion, buiis currently incomplete and thw inadequate. The 
abmecritaiawoulda~tofitintothecateearvofaB1 carcinoeen - .  - 
for =A classificati&&rpm. 

Dr.RaynwndNeufm. D@mtmpntofHealrhSen,ices.Berklev. CA: 
0v8ali1lhoughr[the&cnt] wiexcellent ... T h e E P ~ g u i d e h  
for chemical carcinogens hold for aser of agents which are acling by 
a familiar ifnot fully understocd paradigm They do not comfortably 
fit EMFsl .... Thus I a m e  with EPA that the widcline c&~ories do 
no&lyhaeand~adoseres~~&entshouidno~bemadc 
at this time. 

ofallcvi&mfi&kandanimald&j,thaeis~imited~denu:ti;at 
exwsure to ELFmawetic fields results in an increased incidence of - 
cancer in humm....At present there are M data fmm laboratory 
animal stodies. Such information does not redly fit the EPA classi- 
fication schanc rhathas been used forchemicalF;--lhe available data 
do not fit B1.82 or C, but it is closest to B2 .... Howevcr. I believe it 
wouldbe pranaane to classify the carcinogenicity of ELF magnetic 
fields at this time ...In the interim, we direlv need to initiate some 
lifetimee~posuresofex~erimenlalnnimalsto hw-level60~zmagnedc 
fields. ~articularlv for modelina leukemis brain canm and h t  

df the exis& of an c k . . . I  believe rhal given the current state of 
cvideme. ELF should ~t be classified as B1. At most it should be 
classified as C. apossible human carcinoga 

Public Comments to the SAB Panel 
On Janumy 14-16.1991, the SAB's Nan-Ionizing Electric mtd 

M a g ~ t i c  Fieldr S u b c ~ ~ ~ ~ n e e h e I d a p u b l i c ~  
DC(seepp.6-7). The following c ~ a r e e r c e r p t e d f r o i n m ~ y o f  
the written and oral srrnmmts presented of the meeting. T k  who 
spoke befme the SAB panel are marked with M asterisk (*). Those 
who appeared on behayof the Utility Healrh Sciences Group are 
marked wifh a dagger (f). 

with o h  mediocre data will generate good or even believabledara 
I reject this m e w  of analysis torally. 

*Dr.RobeHA&ir. Yale Universitv.NewHaven.CT: Il'hechwtaon . . . . 
mechnnisms of i n a t i o n  is] nor just bed science, it's crackpot 
science .... lThe recent work bv the U.S.S.R.'s Dr. V.V. Lcdncv is1 

Alexandrianc for Safe Elechic Power, Virginia cifized group: 
m e  ask for a response from the EPA's [SAB] to the following 
qu estion... : Would they purchase a home for themselves and their 
families exposed to the level of ELF EMFrendings in the eight-block 
areaofOldTownOevels avaaging 20-301110 withamaximumof 100 
mG]? 



Dr. CAJiBprsdt, Columbia University.New YorCNY: With a few 
exceptions,I]Eound[thedocument] tobeawell-ccmsideredstafanent 
at this stage of our collective ignorance. 

*Dr. JahnBerpcmn, GeneralElectric.ScMndy,NY:HtheEPA 
hadchosm~cism[onthecal&efflunex~&l,thenth~e 
would no longer be any aperimenfal baris at all for the beliefthat 
b i m e d s  including cancer promotion can be anributed to ambient 
fiel&....I believe it would be in the public interest for the SAB to 
-totheagencythatthehighestpimity 1-research 
oughttobeapjectdedicntedtoresolving thedisputeabout calcium 
efnux. 

*Mayor Jim Connors, Swanton, PA: Our people want to know 
whether they should move [away fmm power lines]....- are a 
large r m k o f  peopte &re] representing indushy....Who is rep- 
senting the people? 

*RichardDahe~@, Electronic Engineering T k  [Ulntil we estab- 
lishbeaKinsINmentati0~ whichcanpmpaly classifythermenanne 
of the beart we suspect of generaling hamfd effects in living tissue, 
wearenotperfhgscienca Weare insMhunt ingmte ly  for 
8npidcal evidence to s u e  hypotheses while using imprecise and 
unhoned insauments. 

Ricluurl Ekfelt, Electrmgneric Energy Policy Alliance, Warhing- 
ton. DC: Although our review has been limited in view of the shon 
time schedule, we have u n w e d  sufficient evidence of misunder- 
standings of phy%icalprinciples andsloppiness in ampsition of this 
draEt so as to suggest that it does not meet minimum standards of 
science and schokmhip 

*Dr.DavidEmin. U S . A i r F o r c e A ~ o n g W f o r H ~ S y S f m ,  
BroobAFB. lX:In general. there is wfhientresearch being carried 
out in various labmatorim mmmennwte with the urgency of the 
p b l  em... Ourreviewas of this document areamvinced that there is 
no suggestion that EMFs present in the envimnment today induce or 
pmnote cancer. 

* ~ D r . E d w c u d G e I r m u r n , G m g e l o w n U n i ~ e r s ~  
Wushington. DC: Using any of the standard scientific cxiferia we 
apply to minogenesis, there is no suppat for the notion that power 
fi.equency electric and/or magnetic fields can induce or v o t e  
cancer or have any effect on tumor progression. 

*David Goeller, Enviromnlal Action, Warhington. DC: The gov- 
eznmentshouldbeEundingthesearchEor~answas.The~ 
and reviewers must be independent ...Th e mnmvasy will ranain 
and grow mil weget theseanswers. Are EMFs safe? Are they silent 
killers? The public has aright to know. 

*Dr. Richard Criesemer, Nolioml Toxicology Program Research 
Trinngle Park, NC: m e  peer review panel found the] evidence is 
suggestive but inadequate-something less than 'B'....The whole 
fieldneeds vigorous pursuit ...Overall, we thought the study is well- 
balanced and reflects what is in the published literature. 

Barbara Iannucci, Reridem Againrf Gionc Electric (RAGE), New 
Jersey c i t i m '  group: m h e  body of the EPA release detailing sug- 
gestive evidence of positive nssaciations now provides a credible 
source for the ongoing attempt to 6ll the informational vacuum 
reflected in public rmrds  to dale 

*tDr.DavidKorn,Sta&rd Univp~sitySchwIofMedicine,StmJwd, 
CA: The...epidpidemiological studi =...are so subject to procedd and 
methodological challenge as to be essentially uninterprelable ....I be- 
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lieve ht the evievidare of the possible mimgenicity of EMFs is 
vastly ~cienttosuppoaanyldndofddecision-maldngwith 
respect to new canm re!@afory policy. 

*EUeen K a m ,  & B r m i c C  NJ: This past October 1990, the 
familiesinmy neighlmrhoodreal izedthat th~e~tobe [four] 
c h i l h  e m e n c i n g  neurological pub1 ems.... The only common 
factor that we can discem is ht OIII. affected c b i l h  have been 
sleeping in moms withmiuigauss levels ranging from 22 to 38 and 
playing in rueas where the level is as high as 117. 

Dr. J a m  Lin, on beha!fqCthe C m ' n e e  on Man and Radimion, 
IEEE: Atpresent, thaeisno scientificmnsensus asto which factors, 
theeleceic~ldmd/mthemagnetic fie14 arebiologically impoNmL 

Dr. J a m s  Lin, Uniwsity ofII[inoir, Chicago: I am distmkl by a 
melange of frequencies and responses taken fmm d i m  spectra 
stnmg together in the name of NIER. 

StDr. Mark Mandehn,  University ofCalifornia, Iruine: [All the 
mechanisms ofinmmion are] implausible ... .It's had to undastand 
this phenomem 

*Dr. Matiin Me&, University of Teurr Henllh Science Cenler, San 
Anlonio: The mmmitfee should mmsider asking for a annplete 
remite of the document. 

*Dr. SolMichaeIron, Universily ofRochester,NY:MayorGmnom's 
[Smton.PAl anxiety andconcanhavebeenneedlessly enmuraged 
by the EPA +... Hystaia muld cause greater biological eEE& 
than EM&. 

Minh@nRedenfsAgainstCianfEne~ (RAGE), Michigancili- 
~~?N'groyp:Weurgethismdtfeetoreleasethis~ep,nandisW- 
ings, not diluted or iduenced by the pcessures of caprate politics. 

*Rep.FmnRP&ne(PNJ):FTjyhopeisthatthis+willme 
as the catalyst to fedaal action that will help ...to set the stage for the 
t y p  of crediile, mmprehaLsive research pgram I believe we des- 
perately need, and which the public iilgeasingly will h a n d .  

Pare& Against an Unwfc Environment (PAUSE), Psvrrylvania 
citizens' group: Grass-mots orgwizarions are forming all m m  the 
~.S.]tofightpowerline$radiotowasandsubstations..~~p~dar 
intaestisthefactthatpower~esm~gad'~0n~te 
amount of money defending their s w  ~ n p d  to the citizens' 
groups which challenge them. 

Dr. Charles Polk, University @Rho& Island, Kingson: I End that 
the... statement in the "executive summy'' Ip.1-5. paragraph 11 is 
veryresprmsible. clear and fully justified. 

JoelRay, coaulhor ofThe Elecuic Wilderness. Ithaca.NY: That the 
mechanisms of interaction of NIER and biological pmcesses are not 
Edly understwd should be no argument against classificntion as a 
'~bablehumancarcinogenenenbyEPAonthebasisoftheweightofthe 
evidence. 

*KirvilSkinnarhd, Senftle City Light. S m l e ,  WA, A. the Large 
Public Pmver Council (LPPC): Reviews of the existing scimtific 
li@mtwe have been prepared by numerous organizations, and we in 
theLPPC believe that the EPA review of previous sardies should be 
the last Thae is almost universal agreement that more research is 
needed. Now is the time to move ahead to thenextstagdditional 
rerearch Weneedanswers, andweneedthemsoonerrather thanlater. 

Dr. Thantar Tenforde, BPNL: mhere are stiu two major pmblems 
with the document: one, the liLaaiure review is not critical.... two, 

9 



HIGHLIGHTS 

thereisawnsistenttendmcyto givemoreweighttopmitivef&gs 
of putative eff- lhan to studies whae no effects were 
obmed....l feel that it would be a minus mistake to relense this 
rkumem in its p"nt form.... 

*?Dr. Dinjlrios TnLIropoulos, Hmard Unibwsig Schml ofpublic - H d h ,  Bosfon, MA: A widespread wd exponentially imeasing ex- 
posure... would have created a 20th cenluw epidemic of childhwd 

shnilar to that of hmg cwca. ~ h & i s  no such evidence ad, 
-ly. the proposed association of ELP EMF6 with childhmd 
cancer &ks epi&m&logic coherence. 

*Sham## Webs&r,Alecamfriu,VA:I[have] exercised'Wtimatewoid- 
wffi" by moving my children completely out of a home which had a 
millircauss level one nmderately warm day of 50. ntis was done at 
m-emnomic and -rial &~cnse....[~]s I looked amund at the 
number of children in Lhe ncightwrhood with nwrological wdk 
learning di~&ilities. I felt that fhadm choice. 

Hawaii, EPA Studying Cancer 
Near Navy RF Base 

The Hawaii Department of Health @OH) and the ~ ~ V i m ~  
mental Protection Agency (EPA)are investigating thepossibi- 
ity that radiofrequency (RF) radiation from Navy transmitters 
may be linked to a cluster of childhood leukemia cases. The 
Navy wmmunicafionscomplex atLualualei nearHonolulu has 
been the subject of concern among lowl residents since 1982 
(see MWN, JlA82, W 8 7  and S W ) .  

EPAsentateam tothesiteinlateNovembertocakemeasure 
mentsattherequesof theDOH. Ed Mantiply ofEPA'sOfIice 
of Radiation Progams (OW) in Las Vegas, NV, told Micro- 
waw News that the field levels wese consistent with thosc the 
Navy measured in 1982. He did not specify the readings, how- 
ever, explaining that they will not be disclosed until the agency 
completes its report later this year. 

When theNavy tookreadingsin 1982, thehighest W o n  
levels at the boundary of its facility were 83 V/m for very low 
fmpency and 1.35 V/m and 4.16 mA/m for low fre 
quency(LF).Forhigh£requency (HF)radiation,thelevels were 
at least 16 times (24 dB) less than the ANSI standard (63 Vhn 
at30MHzand632V/mat3~);andformiaowaves~,  
they were less than 10 pW/cm2. 

At chat time, the facility includedoneVLF antenna,oneLF 
antenna and several HF antennas. There w m  also a number of 
MW towers. 

Dr. B m  Anderson, deputy director of the DOH, said RF 
radiarion is one of severaI possible causes of the cluster. Also 
underconsideration in thedepartment's"preliminaryinvestiga- 
tiou" ine themore than 1,0D0banels of usedmotor oil that were 
dumpedimpqdy inandmundtheWainaedi&ctwherethe 
c l u s t a m u r r e d T h e o i l w n ~ ~ n e , a ~  
son told Microwave News. He also noted that the cluster may 
have been a random occurrence. The DOH will continue its in- 
qujrforsixmonthstoayearbeforedevelopingany "tentativee 
conclusions, Andenon added 
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U.K.3 NRPB To Review EPA 
ErnCancer Draft Report 

The UK's National Radiological Protection Board 

I (NRPB) has set up an a d v h y  goup toexamine the con- 
clusionsof EPA'sdmftrepoREvaluorion ofthe Potential I 
Carci~geniciy of Elec~romagnetic Fields. 

Thegroupischairedby SiRichardDoll,anepidw 
gistattheIm~CancerR~hFund(I~,andin- 
cludes: Dr. Valerie Baal, also an epidemiologist at ICRF; 
Dr. Nicholas Day, a biostatisticii at CambridgeUniver- 
sity; Dr. Martin G a r b ,  an epidemiologist at theuniver- 
sity of Southampton; Dr. Edward Grant, a physicist at 
King's College, London; and five NRPB staff members. 
Thcgrwp'sevaldonisexpectedtobempletein April. 
Ihe NRPB, which advises the UX. government on radia- 
tionsafetystandard$cunducts~anddirectstech- 
nical haining programs, is based in Chilton, outside of 
Didcot, Oxon. 

F o l m e e n c h i l d h o o d l ~ ~ w e r e ~ f o ~ W ~  
in thestatetumorregisqkfween 1980and 1984,comparedto 
the fxw to three cases that would normally be expected, Ander- 
mnoted~ineofthecaseswereidentiftedand&~in1987 
by the Cancer Research Center of Hawaii (see MWN, W 8 n .  
The department learned of the additional cases during the sum- 
mer of 1990 from local pediahician Dr. Robert Wilkimm. 

The new data were mised by Hawaiian oEc& at a U.S. 
Senatehearing heidinHawaiiin August, increasimgpnblic wn- 
cern. The hearing by the Senate Government Operations Ccm- 
minee had been called to addres waste hazards in the state. 

Anderson said chat the childhwd leukemia rate in the area 
didnotexceedtheexpectedwd~gtheten yearspriortoand 
the five years following the cluster period, based on the registry 
lecords. 

The EPA measurements were made using a bmadband 
meter. Mantiply said he also took random extremely low fre 
quency~efectromagneticfieldm~mentsinandmund 
power distribution Lines, noting that he did not h o w  the loca- 
tions of the cancer victims. 

Mantiply conferred withNavy officialspriortomkingmea- 
surementl;, and Navy staffers traveled with the FPA team and 
took theu own measurements. ?here were no significant vari- 
ances between the two sets of readings. Mantiply said. 

FCC and FAA Clash Over 
Avionics-Broadcast E M  

Federal Aviation Admii!~.tion (FAA) proposals to limit 
elechomagnetic interference @Mi) frcm radio and television 
srations are being strongly opposed by the Federal Communi- 
cations C c m W o n  and the broadcasting industry. 
While the FAA is seeking to protect aircraft elechonic com- 

MICROWAVENEWS Ja~uwylFebruary I991 



municatio119and~vigationequipmentfmmpotenWy hazard- 
ous interfemm, the FCC and broadcaslers claim that the new 
mlesareunn~md(hatcompliance wwldbevaycostty 
forregulam~s and industry alike. 

Undertheproposedrules, theFAAwouldhavetobenotified 
of any consmtction oralteration of very high firequency 0 
television tnuLFmiuing statiuns or &frequency (RF) bans 
m i m  operahhg at frequencies above 30 MHz and with an 
effective radiated power above 10 kW. The new rules would 
a l s o c t a s s i f y E M l a s a " p o t e n t i a l ~ o n " t o ~ & ~  
by the same rules as physical structures. 

"AU the new d e s  do is clarify some gray ineas," Gerald 
Markey,manageroftheFAKsSpectrUmEn~gDivision, 
told MicrowoveNews, adding that, 'We have been accused of 
beimg conservative, but when it comes toair safety, it'sour job 
tobeconservative.Ifradiation interferes withan aircraft's com- 
munication system, we consider it a hazard to aviation." 

TheECC doesnotagree.'We theFCC certainly e n d o m  
and shares the goal of improved air safety, we believe the 
proposedFAAruleswouldimpose~~bstantidadditional~ 
wilhwt o f fwhg  benefifson the FCC as well as the com- 
munications industry," wrote FCC Chairman Alfred Sikes in a 
January 4,1991 letter to Samuel Skinner, Secretary of T m -  
poMion.TkFAAispartof theDepamnentofTrawpomtion. 

"Becauseitfailedtoconsiderthelepitimate~andviews 
of the FCC and communications l icems when it prepared its 
proposed new rules, the FAA has produced proposals that are 
t e c W y f l a w e d a n d p  ... a&~~llmunications 
licensees These proposed rules wholly fail to save the public 
interest;" argued the National Assocition of Broadcssters 
(NAB) in ajoint statement with the Assc&dun for Maximum 
Service Television. The FAA proposals have also met with 
objections fmm the land-mobile radio and cellular telephwe 
industries 

FMradioandVHFtelevision transniuers, whichoperateat 
freqnencies close to the aircraft communications band, would 
be aNecled most directly by the new rules. 

TheFAAandtheFCChavebeen struggling forconlrolova 
the broadcast specvum for over a decade. In 1978, Congress 
directed the FAA to consider EMI. In the years that fobwed, 
inC& FAA regulation of EM1 consistently met with og 
position from the FCC and broadcasters 

In 1985,theFCCproposedrulestuenhancethecomparib'mty 
of FM broadcasts with aviation electronics. These rules were 
criticizcdasmlenientby theFAAandwereneveradopted(see 
MW. My85). Though both agencies acknowledge the need to 
cmpeme, they have yet to agreewho has the fmal say on EMI. 

The FAA's notice ofproposed rulemaking appeared in the 
Angust 3,1990 Federal Register @p31,722-31,738). 

OSHA Warning on RF Shocks 
and Burns near AM Transmitters 

TheOcc@onalSafetyandHealth~~(OSHA) 
has issued a warning against potential radiofrequency (RF) 
shocks and b m  to longdmemen working near AM radio 
hansmim. 

The Sqmnber 5 bulletin was prompted by reports of bums 
suffered by longshoremen while unloading cargo in San Fran- 
cisco, CA. According to OSHA, a crane cable picked up RF 
energy from d y  AM d o  transmit!ers and discharged it 
into the workers. An OSHA health reqx)nse team measured 
currentsin thecab1esashighasUX)mA--doublethewsed 
American Nan'onal Standards Institute (ANSI) expcrmre limit 
f o r m n t m U e d e n v i r w m e n t s ~ ~ W f o r ~ U e d  
environments is 45 mA.) 
MacC~,anOSHAspok~inWashington,DC,mld 

MicrowaveNewsthatIhe~W1~~~1Si~tobea"mtroUed 
envirwment," even though the AM stations are not part of the 
worksite. AtaJune 1989meetingof thesnbmmmitteec~ed 
with mvising the 1982 ANSI RF limits, the definition of a 
"conaolled" envimnment was a hot topic of debate (seeMUU. 
S m ) .  Cheeks pointed out that the longshoremen's electric 
fieldexposum were only 10 V W w e l l  below the 1982 ANSI 
safety limit of 632 Vhn at AM frequencies. 

In an interview, Bob Curtis, director of OSHA's Health 
Response Team in Salt Lake City, UT, painted out (hat RF 
shocksandbumsoccurwellbelow the ANSIcontactstandards. 
It's a real hamd," he said 

OSHA has reammended that dock employers protect 
workers unloadingcargoat theSanFranciscositeby pWgm 
insulator between the crane hock and the nane cable, by 
gmunding the m n e  cable or by providing insulating clothing. 

Similar shock and bum hazards were documented in I988 
by F'aul Gailey, a consultant now based in Salt Lake City, UT, 
attheK3highway siteonOahu,HI,lmtedunderanOMEGA 
transmitteroperatingat 10-13MIz(seeMWN. J/A88).Gailey's 
repolt for IheU.S. Coast Guard was highly controversial at the 
time; however,OSHAhassince imposedspecific requirements 
atthewo~itetopmtectagainstRFshocksandbums,acc~rding 
to Curtis 

In 1982, Chem'cal Engineering magazine warned of pos- 
sible&hazardsatchemidplantslmlednearAM~im 
(see MWN. Ap82). 
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FROM THE FlEL D 
Testimony Prepared for the January 17 Congressional Hearing 

R q .  George Miller (DEA), chairman uf the House Inferior Subcommirtee m Wafer, Power and Offshore Energy Resources, scheduled a 
karinafwJanuary17.1991 roinvesriaate~he3herrhe W~eHoure'sOSTPhadinrerjeredwilh there[eareofEPA'srepatonEMFsrmdcrmcer. 
 he &in* wm c-eled ofthe h t  &e due to the wm in the Per& GuE At oress time. a sukomminee d e r  1012 Miuvwave News th& - - .~ ~ 

the hearing woulibereschedlJed in themfurwe ,  burcouldnorspecj). adbre. ~ i m w a v d  ~ e w a  harobf&"the w r i t i e n s f ~ o f E P ~ .  
NCI ad 0.WP o~JEio& who twd b e e n d  to appear. The following me ercerpfedfrom their prepared ~ a f ~ .  

[Abbrevimiom: CDCCenters for Disease Control; C I R R P C - C A  m Interagency Radiation Resmrch mul Policy Cwr-ion; 
DHHS-Departmem qf H d h  and Humon Services; DOD-Depmrment qf Defeme; DOE-Deparbnd &Energy; D0L-D- qf 
tosor; EMF~4lect~~fiCfreIdr;EPA-Enviro~d~fpcfionAgpncy;ERD-ederM[re~Mu&~; FCCSET--FederdCoord~ 
Council fwScience. Engineering andTechnology;NC2-N~C~~erI~fitule;ORa-O~eofRe~h mulDeveLqment; OSIP4jjice 
of Science MdTechnology Policy; RF-fadi4frequency; SSABScience Advisw B m d ]  

EPA agemy's SAB. Stafffmm O m  and W E  also attend& the meeting. 
Dr.Masonagreedwiththepmpoxd~butexpmxd~aknn 

Erich Brclfhauer, assutanf adminihafor, ORD: [A] meeting was d g c e a a i n t e c t m i c a l ~ g s o f t h e r e p o r t  Weagreedtomeet 
-4 by White House staff to inform our federal mlleagues of the next day with technical staff to discuss these cancans. On 
[theEMF-cmcer] a s s e s s m e n t e f f o r t . T h i s b r i e f m g ~ M ~ 6 ,  December 6.1990. Drs. Earlmad, McCaughy, JohnSkinna (my dep 
1990 andincluded retnesenratves fmm EPA, OSTP. W E  and W D  uty), Peter Reuss (director of my Office of Technology Transfer and 
and White House st& members, among others. The briefig dis- Regulatory Support) end I met with Dr. Mason wdtshncal  staff 
Nsscd~hcrcpmand thepocess for mrn~letionof the dcmmmt and 6um the NCI. CDC and WE. The primq )r mncPm by Dr. 
resultedm arecommendationthat 0th- @a Ceded agencies, Mason and ihesc agency officials was that the six-page executive 
such as thcNCI andCDC. be included in reviewing eyly draftsof the m d d i d t m v e y  the hebnlnncedpresentationollhc information . . 
document foimdinthe381-pgerepart;an4~ore.thatitmightbeurmec- 

Anextensiveintemalreview~sbeganmMw:h . m d y  alarming to the public. Concanr were also raised about the 
an extensivelv revised draft w&ch was distributed to a owel of technical in-on of m e  of the studies used murepmikg the 
cxtern&i&tific peer reviewers assembled by ORD 'in June latest draft. acknowledging thnt lhcy had m&& 4 the 
1990.~Appximately 7 0 0 w p i e s o f t h i s ~  w~edistribuIcdberwecn earliest draft, none of the participants had provided mmments on the 
JuneandAugust 1990....Commemfmmthatreview as well asothers inlamediate "wohhop ievicw draft." 
rewived were mnsidercd in the revision to raoduce the current Upon furlhadelihatiom within the agency, it was decided that 
doaunent. the ERD. thetechnicalmcansex+byh.B&&,~asonandothas 

At this same time. rewgnizing the irrrpoawce of Ems. Mr. shouldbedealtwithby k S A B  andCIRRFCreviewprocessesand, 
WilliamReilly, the administmmof EPA, asked Dr. AUan Bmmley. therefore. weshouldpmceedwiththeSABmeetingalreadyscheduled 
direaorof OSTP, to look at the EMF h e .  MI Reillv's resuest was forJamuuy 14-16.1991. Funher, it was decided to acknowledge the 
similar to a proposal originally made by W L  .... nmcnt disagcement among the fedmal agencies with a "Note to 

Rintedco~iesoftheERDwerereceivedbyEPAinlaNovember Reviewas" that would be insatmi into the document, stating, 'Cur- 
and a ~edera i~e~ ine rno t i ce  announcing the SAB meeting and the m d y  thme is a disagrement among the reviewers £mm various 
avdnbility of the draft was signed..on Dcamber 13, 1990, and agencies about the weight of evidence andthe mnclusiompresented 
published m the FederalRegisfer on December 17.1990. Copies of in the executive summq'."... 
the ERD have been made available to the public and press upon Therebriefings.meetings anddeli~omdelayedourownself- 
mues~ immsed deadline for the Federal Rexiser notice bv amximatelv 

I am aware that there are repom that Dr. Bmmley's participation 
inthis~sheldupthereleaseof [theamartdraftreport.]Ibeiieve 
i t i  impmmto settherecordstraightonDr.Bmmley's involvement. 
Following my offer to brief Dr. B d e y  on thiE report, arequest was 
received to schedule a briefing ....Dm. Iwilliam] Farland, Robert 
Mffiaughy (the EPA documentprojectmmg~) and1 thenmetwith 
Dr.BromleyonNovember26.1990. Atthismeeting weinformedDr. 
Bromlevof theGndinesofthemn-to-be-re1dERDanddiscussed 

thrkeweeksbutdidnot afkctthepl-edschedulefo~th&4Erevie& 
and did ~tresu l t  m any changes to the document The only c h g e  
made from the agency's origginalreview schedule is thatoppomnity 
forpuhlic mmment willbe&layed.Tbisis due to the fact that, bnsed 
on thereviewsby theSAB andCIRRFC, thecurrentdraftdocument 
willberevised asnecessary and aFeferolRegisterwticewillthenbe 
p b l i s h e d ~ e s d n g p U b l i c ~ L T h e ~ v e r s i o n o f t h e ~ m  
will be developed afteruublic wmment... 

thene~stepsintheo~oingprocessofsciendf~review. Dr.Bromley 
exraessed mncem with cenain of the studies in the evaluation and NCI 
w~ththemnclusionsthattheagencyhadreachedhitsevdu~on. He 
indicated that he would inform the adminiskatar of EPA rhat he felt 
IhattheCIRRPCreview wasniticdinthedcvelopmentofa scientific 
wnwctive and that he felt that the CIRRPC review should mccede 
ihcpublicrevicw of thedocument. We explained the difficulties with 
his pmposal, but I indicated hat I would return to the agency and - .  
fu&r-mnsider his recommendation. 

On December 5, 1990 I met with Dr. James Mason, assistnnt 
s e a e m y  for health. DHHS. who chairs the FCCSET &aee 
whichovasees CIRRPC, to discuss CIRRFC's review of t h e m .  

Dr. Richani Adamson, acting deputy &ecW ...Over the past & 
cade, therehavebeen an increasing~lmbaofrepomsuggestingthat 
low frequency EMFs might be associated with cwcer in h u m .  
Overall, the obsavations are inmnclosive and do w t  demonstate a 
causal comection.... 

Occupational studies of eleclrical workers have suggested asso- 
ciations withc&cancas,particularly leukemia andhrainnunors. 
However, these studies are diffcult to interpret because electrical 
workus are often exposed to chemicals. solvents and other potential 
carcinogens .... Epidaniologic studies of residential EMFs andcwca 

~ealsodiscussedthe~sedprocessforreviewofthe~~~bjrthe have al& been &-is& ...Funher. despite the great increase in 
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