
ELF NEWS 
- 

230 kV line fmt proposed by SCL in 1984. 
In his report,Sheppardproposes thatSCLexpand its 1986 

f d  Environmental Impact Statement @IS) on the 230 kV 
Highke power line project to include magnetic-as well as 
electriodeld concerns. SCL's Geissinger said that the 
Highline project has been "shelved" for at least three to five 
Years. 

Among Sheppard's other recommendations are that SCL 
prepare a supplementalEIS with an emphasis on risk assess- 
ment, taking into account recent epidemiological studies; set 
up anEMF task force; evaluate potential risks associakd with 
power lines and substations; a m  existing facilities to esti- 
mate potential health hazards; and consider delaying new 
power line projects untii more information has come in. 

CAOPL caUs for the creationof an oversight group made 
up of expeas not afiiliated with utilities, tobe independently 
funded and administered by a public health agency. In the 
meantime, CAOPL. wants SCL to "stop aU construction of 
proposed ... lines and substations" and to take "accurate 24- 
hour measurements of existing 'hot spois' of chronic expo- 
sure levels." 

SCLrecently adopted apolicy statement on human health 
and eleceic and magnetic fields (see p.7) and will soon final- 
ize a work plan for the next few years. 

update on the~cient$icL.iter~ture ~oncern in~l fea l th  ~ f -  
fecu of @-Hz Electric and Magnetic Fields of Power Trans- 
mission and Distribution ~aca i t i e s ,  which was released in 
Septembez 1988, was prepared at the order of Seattle City 
Council Resolution 27741. rite report is avaikble from: 
Laurie Geissinger, Seattle City Light, 1015 Third Ave., 
Seattle, WA 98104, (206) 684-3462. 

NAS-NRC ELF Workshop 
The National Academy of Sciences-National Research 

Council (NAS-NRC) wiU host a oneday workshop on ex- 
tremely low frequency (ELF) fields in Washington, DC, on 
March 14.Thepurposeofthewodtshopistoseehow this field 
of study has developed over the last few years and to deter- 
mine whether theNAS-NRC shwlddevotemore attention to 
it,according to Dr. Ray Cooper of theNAS-NRC's Board MI 
Radiation Effects Research. 

An ad hocpanel, chaired by Dr.Richard Setlow of Brook- 
haven National Lab, has been assembled to review the ELF 
data. The panel wiU hear fmm six experts: Drs. Martin Blank 
ofColumbiiUniversity; Craig Byusof theuniversity of Cali- 
fornia, Riverside, David Carpenter of the NY State Depart- 
ment of Health; RusseU Reitex of the University of Texas 
Health Science Center; David Savitz of the University of 
North Carolina, Chapel W, and Tom Tenforde of BatteUe. 

TheNAS-NRC held similar workshops in 1983 and 1985 
(seeMWN, D83 andNID85). Ina~pLNon-ThermaIEfiects 
ofhbn-Ioniring Radiation, issued following the 1985 meet- 
ing, the NAS-NRC panel concluded that, "Abundant fmg- 
mentary evidence has been presented in s u m  of possible 
biological effects from wn-ionizingradiation, at both trans- 
mission line and microwave kquencies. These effects often 
appear to be unaccompanied by macmscopic thermal 
changes" (see lMWN, M/J86). 

"Thiigs have changed quite a lot since the earlier work- 
shop," Cooper told Microwave News, %nt I am not sure that 
&re isenough information to say anything definitive [about 
ELF mechanisms]." Academy members and federal of!iciaIs 
have been invited to the workshop. Those wishing to attend 
should contact Cooper directly at the NAS-NRC. 2101 Cm- 
stitulion Ave..NW, Washington.DC204 18, (202) 334-2743. 

FROM THE FIELD 
On March 27-31, the MarylandPvblicSewice Comrslipsion willhold hearings on the health &efts associated with exposure to exfrmly low 
frequency (ELF) electrmgnefic fields (Ems) .  The hearings are the latesistage in the Po~mnac Electric Power Canpany's (PEPCO) 12- 
yearstruggletobuildthe 10-m'le5LM kVBrighrm-High Ridge power line-ihe only unbuiltpiece of a 243-mile bop around Washington, DC 
(see MWN. MIA88 and Sl088). The following is excerpfedfrom expert testimonyjiled by some of :he parties and intervenors in the care. 

For PEPCO . . e by shielding the hives. With respect to pesemaker inhi- Dr. EdwinCarsIerwn.ProfersorofElecbicolEngi~eringandBi~ bEMns41sUs that this is and 
physics. University OJRochesier, NY. 
Q.Wisthescientificmnsensusontheeffec(hof transmissionline the solution to the problem lies with the manufacturer. 
EMF6 on health and safew? Dr.MarkI~ael,Chit.fofrheMolaulnrGeneticsSectiaroftkPedi- 
A. Over the past decade, there have been in excess of 15 reviews of 
this subject by umsmus groups thmughout the world These sci- 
~candgovanmmlalbodieshaveidentifiedthrecpo181tially ad- 
verse effects from exposure to hnnsrnission line fields--shock fium 
cantact with conducting objects, the relared effects onpxhctivity 
inhoneybees, and inhibitionin alimitedsubsetof implanted cardiac 
pawnakers. The National Electrical Safety Code contains a 5 mA 
standdloaddressthepotentialforadvweshwkeffecfecls.Thatstan-,~sm- 
dsrd appears to have been 100% effective in elimidng shock-re- 
luted accidenfecls.Thatstan-. As I mted before. the effect on honeybees can be 

atric Branch. ~ i v i s w n  of cancer~rearmenl, ~ a f i o ~ l  c a k r f m t i -  
lute (NCI), Beiherda, MD. 
Q. Based upon yourexprimce and research as apediahic onmIo- 
gistandcancaresearcher, is thmeany scientificevidencethatwould 
lead you to believe hat exposure to power frequency EMFs causes. 
promoles, or otherwise leads to the development of cmca? 
A. No. 
Q. In your opinion. is lhne any scientific basis to believe that expo- 
sure lo the EMFs h h e  Brighh-High Ridge 500 kV [rsnsmis- 
sion linc would cause. promote. or othawise lead to h e  develop 



m a t  of canca? of former residents of a home (who died of cancer) than ament 
A. No. 
Q. Dr. hael. let us assume that the magnetic field levels a! the edge 
of the right-of-way [ROW for il~e Brighton-High Ridge line would 
be as hiih as 2001% ~ased uwn that assumotion, is there anvsci- 
entifire\.idencelhat would i d  you tobe1iev;thatexpom tomag- 
netic fields fmm the Br ieh-Hieh  Ridrre l i e  would cause. pm- 
mote, or otherwise lead the devkoGnt of cancer'? 
A. No. 
Dr. Margarel Tusker. ChiPfof the Fomily StudiesSectwn offhe En- 
virommnfal Eoidem'oio~~ Branch. NCI. Befhesdo. MD. 
to what do yo~conclud~~asedu&nyollirevicwof theoccupation- 
al and rcsidcnrial cuidcmiological stlvlies of EMFs? 
A. I fiid no consiskm panemif riskof canca in children or adults. 
no indication of adosJ~sponsc relationship. and m certain studies. 
an inadcquatc asrssmcntbf ihe impact of bobable confounders. 
Q. In vow opinion. do the occupational and residential studies fail 
to shdw a w&istentpattemof &k because the msearchhns not ad- 
vanced far CIlough? 
A. No. The cpidwniology research is fairly far advanced. For ex- 
ample, at the same stage in the cigarette/cancerresearch. one could 
m&e a conclusion about the rc~atianship bctwcen cigarettes and 
canca. because them was a m i s m t  panem of risk within and 
across rhe studies. 
Q. What is your opinion on the risk of cancer from exposure to 
EMFs? 
A. Theresearch in epidemiology in thk area has yielded no pema- 
sive scimtif~c evidence of w increased risk of c a m  in children or 
adults h m  exposure to power frrquency EMFs. 
Q.Dr.Tucker,letusassumcthatthemsgnetic fieldlevels attheedge 
of the ROW for the Brightan-High Ridge line would be as high as 
200 mG. Based upon that assumption, is there any sciattific evi- 
dencethatwouldleadyoutobelievethatexposuretomagneticfields 
fromtheBrighton-HighRidgeline wouldinneasetheriskof~ancer 
in children or adults? 
A. No. 

For Maryland People's Counsel 
Dr.Char&sPolkProfersorofE&ctricnlEngineering, University of 
Rhode Island. Kinesfon. RI. 

- 
concerning their fmdin$? - 
A. Yes. thevarchussedin ... theH~wkofBiolo~iCaIEffec~sof  
~[ecfr&mic Fields, which I edited. In ids4 M 1585 I & very 
skoticdmceminethevalidiwof their fmdines.uimarilv because 
I d:d not believe $that time ha t  the "wire Fo;$gurati& mde," 
which lhev used was reallv a~a l idmeas i~e  of lone-term mametic 
field expo&. ialso dis&unted the rrsults. beca& the clasiifica- 
tion of residences into wire uxb wasnot done *%blind": that is. the 
classif~er was awaie of whether M not the prmicular residence ax- 
responded to a cance case. 
Q. Have you changed your opinion mnceming the Wenheher- 
Leeper studies? 
A. Yes. bccause the much more elaborate study by Savie and m- 
workers gaveresultsvay simiiar to the earlier fmdings. Also, meas- 
urcmcnts over 74-hour periods by Ksune and wworkm (Bioelec- 
tromgnefics. 8. ~315.1987) m 43 homes indicated that the Wa-  
theimer-leepcr wire mdes predicted reasonably. although i m p -  
fcctly, average magnetic field levels. Finally, I concur now with the 
suggestionby SmitzthatthcWatheima-Leeperwireuxbmaybe 
abetter indication of long-term, historidmngnctic field exposure 

6&fl-iime @ur or less) 6e1d m&uranents which ire a~ccted by 
suchv&hlesasretenthomewiringhaes~purchaEeofnew w 
Q. Whatdo you believe are Uteimplicationsof ihe New Yorkpowa 
lines smdv andof the hbomtorv investieations which vou &mi -. - - 

for the c&&~tion of the &posed <&I kV tsmis&sion lina: in 

~~&leitispmbably impossible to waitsevaalycarsfortheavail- 
abilitv of funher research results, I believe that caution is in mder. 
Sin&the~avieand~atheima-~and~o~sardiesm~- 
gest a possible d o n  of weer  with long-tam exposure to 
magnctic fields abme 25 -3.0 mG, it is clearly desirable to reduce 
the magnetic fields hum the line as much as possible in area where 
dwellings are located 

For H o d  CoUnty, klaryland 
Dr. J e m  Phillws. Cancer Theram and Research Foundation. Son 

d whichEMFex~suremight&d&~ihminmasedinci- 
darce of cancer or other illness or h? 
A.Yes.Canceris adiseasethatappearsto&velopinstages.TheFmt 
stage. known as initiation, is irrevmible and involves at least one 
heritablechangeinthestrucNrrof thecell's genetic information, its 
DNA.Thesecondstaee.hwnasmmotion. involvesaseriesofre- 
versible changes d- which Ih& initiated cell that was produd 
undergoes conlinued growth and further change that ultimately re- 
sults in the pmauction ofa cell that is rccnpibble as a cancer cell. 
Durine the fmal sta~e. which is known as p r o m i o n  and is irre- 
vwibie, catain more cancerous vmiantsbemme dominant and 
have selective m w t h  advwces and survival advances over other - 
cells in the tumor. Themfore during this phase of progression. one 
sees the emagence of increasingly divwe cancer cells with a- 
hanced survival and growth characteristics. In lay terms, this stage 
ofprogressionhasbeen&hedasthatstaged~gwhichtumwgo 
h m  bad 10 wme. Within& frameworktheR one can see arela- 
tionship between the work paformed in my laboratory and those 
events that arccharacteristicof thestageof pmgressionin tumor&- 
veloumcnt. As stated above. human canca cells m s e d  to EMFs 
dern&aaled an increased cspacity to p ' w .  as welias an inneased 
msismce to deslruction bv natural killa d l s ,  which are cells that 
arcpartofthebody'snohdefensesystem.Thesecells,lhaq aFter 
exwsure to EMFs. have d e m o n s a d  enhanced aoimties of 
growth and survivi. It would appear that EMF e x p o ~ - ~ h a s  taken 
a had situation and made it worse.... 
Q. Dr. Phillips, do youhave an opinion. based upon your individual 
research and yourreviewofstudiesum&ctedbyothaSCiattists and 
physicians, whethathere are biologicalor adverse health-relatedef- 
feels h m  exwsure to EMFs? 
A. Yes, I do. 
Q. What is your opinion? 
A.Itisinmntroveniblethatexposurrof biologicalsystems tolMFs 
pmduces changes in I n s e  systans. ikthamore, it is my opinirm 
-that it is probable that the obsuved changes in biological s&nnc 
wd function me related to adverse effects on human health and &- 
velomcnr I have stated in the oast that I believe theE is indeed a 
pmbiem associated withhumankxposure to EMFs and that theonly 
way to properly &fme t h e n a m  and mapnitude of thatpmhlan is 
thmughcontinuedresearch. Untilwecan&fie whethaornotthere 
is aproblem,in whatareas apmhlemexists andhowbigthatpmhlem 
might be. I believe it is imperative to minimize exposureof the gat- 
& poblic as much as possible. 
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FROM THE FIELD 
For Maryland Depattmnt of Natural Resourns 

Dr. WilliamBailey, VicePresidertl, EnviromnraIResemhInfor- 
marion, Inc., New York, NY. 
Q.Is thereany evidence that thexemay beahealthhazantassaciated 
with the E m s  g e m  by Lmmmision lines? 
A. Sevcral epidemiological studies have reported that some types of 
elecaicutility wiring c d i g u r a t i m  @rimariIy relaring to the num- 
ba and thickness of distribution lines and their distplce fmm res- 
idences) are f o n d  more ~ u e n t l v  outside the residences of canca 
cases than outside the r e s ' i k  of individuals without can- 
ca.... Whasledtothemthesisthatthis associationretlectsalow 
but inaeacd risk of cancer &om exposure to power line magnetic 
fields. If the hypothesis were rme, thenpossibly allsourex of mag- 
netic fields, including household wiring and electrical a p p k s e s ,  
would be associated with increased risk, as well as transmission 
lines. 
Q. Do these studies prove that power lines cause cancer7 
A. No. These studies are open to other intapetadons andnone has 
provedthatthereported associalions arecausaLIn addition, alarger 
number of other similar epidemiological studies havenot obsaved 
any such association. An important consideration that also argues 
seainst a causal relationshiv is the fact that such assmiations Ibe- 
Geen wiring d i g u r a l i o d  andcancer) are n o t c o d i c d  in &se 
studiesin whichexposure mmagneticfieldsinrheresidence wasde- 
&ed by actual mcasuremenr 
0. What abouteoidemioloeical studiesofworkm inUelectrical"oc- - - 
cupations? 
A. There have been about 30 euidemioloaical studiis which have 
lwked for associations bctween;ob titles ~el~aical"occupal ions  
and cause of denlh These descriptive studies do not include mea- 
ument-based estimates of expome & EMFs or to known or n s -  
pectcdchemicalcarEinogcnsthat arewidelyprevalent in"e1ecaical" 
occupations. Therefore, it is difficult to delcrminc what field enpo- 
sure micht have contributed to mortalitv. indoendent of olhcr fac- 
tors. ~i&outsuchinfmation, thesesh;&es a ~ o ~ l i t t l e h e l ~  in doc- 
umentina health risks. The studies also are not mnsistcnl in heir 
findings:.. 
0. Havelaboratow studies of animakorcells isolaIedfmm animals 
and humans, ex+ to EMFs produced W m g s  that would indi- 
cate that these fields cause cancer? 
A.The evidenceclearly weighs against this possibi lily... Neitha has 
the behaviorofnormalor cancwus cellsbemshowntobe affected 
by field exposures in ways that would characterize fields as having 
mr-promotinn cmmties. 
Q. Is &e evide&wl;ich suggests there might pmsibly be a health 
hazard from EMFs adequate to cause channes in wblic policies re- 
garding the muting of &smksion lines?- 
A. Not onthebasisoftheevidencethat is now available .... Theresults 
of n m d y  available epidemiological and laboratory research on 
EMFs togetherdo not suppt  theconclusion that the operation of a 
500 kV nwsmission line would produce cancam other health haz- 
ards in adjacent populations. 
Thomas Magene, Manqer, Nuckor Program for the Maryland 
Power Plrmt d n d i r o m n t d  Review (MPPER) Division: De- 
parImnl ofNatwal Resources. 
0. What are MPPW Division's conclusions? 
A. Basedupmourevaluatim oftheexistingresearch wedonotbe- 
lievethat theherationofthe MOkV Briehm-Hieh Rideeaanrmis- 
sion line will result in any a~verrc heal& effecl;: 

- 
Q. Wouldyou thensay thatthereisnorirkofahcaltheffect fmm the 
o&ation bf this line? 
A. If there is any risk of a health effect, it is extremely low. and is 

easily outweighed by the barfits of the e l d c a l  transmission 
system including the Brighton-High Ridge line. 
J. PdrickReiIIy. Johm Hopkins Universily Applied Physics Labo- 
ratory.loureI. MD. 
Q. Whst are the calculated maximum field levels within the ROW 
for the existing 230 kV lines? 
A.Thcmaximumfieldlevelfortheexistinefom~t230kVlines 
is calculated as 95 mC tun& cmditions-described by PEPCO as 
"normal Iondim." Under"havy 1oadima"conditions. thecalculated 
maximum leveiis 125 mG... . - - 
Q. What are the calculated meximum field levels within lheROW 
Gith the addition of the 500 kV Lie? 
A.The calculated fields dependon whichdgurationisbeiig mn- 
sidered For confiemation A the maximum field level within the 
ROW is 77.3 m~&wnditionsdesaibedb~ PEPM as'hormal 
loadingg' and 101.0 [mG] unda conditions described as ''heavy 
loading." For configurationB, themaximum fieldlevelis 83.8 mC 
for ''normal loading" and 118.4 mG for "heavy loading!' 
Q. Could you please explain how these fields could be lower fol- 
low& the addition of the 500 kV circuit? 
~.Thiadditionof an additional kansmissionline~ideexishg 
linescancause thetotalEeldtoeitherincreaseordecreaseatmific 
l d o n s .  The total field level is a E f d  by several fazton, Long  
thcm the speciiic line designs, the m t  loads, and the inbaction 
of the fields fmm each lransmission be.... 
Q. What exactly do you mean by interaction of the fields? 
A. Each wire in the trammission line circuit will produce its own 
mwticfield.Themameticlieldatadistantwinrwillbeducto the 
c&bincdeffec~ofalllhe wires.buttheseeffktsarenotnecessarily 
additive in asimde sense because of the differinp, clecaical ohases. 
As ageneralrule; the fields tmm separatesourcesum-b&inei- 
I he~  a muhlailv reinforcinp, or canceling wav. d e w d m  on the 
phases o f t h e s ~ a r a t e s o ~ .  Themago~ticfi~ld&p&hm 
theindividual wiresof asingletransmissionlinescircuitwillpartial- 
ly cancelone anotheratmostlocationsdistantfmmthelines.Theef- 
ficiency of this mutual cancellation will dependon the geomeaic ar- 
mgemmtof thewires. Asaruleofthumb, the cancel la lion become^ 
moreefficientasthe wires comprising asimple hensnissionlinecir- 
cuit an: m~vedcloserto~echer~and &o as the measurement point is 
moved more distant from the he. If there is more than one trans- 
mission circuit in a ROW, the combmation may be one of addition 
or canceuation depcndinp, on lhc relative phases of the wim in the 
different circuits &d thelocation of the measurement point 
Q. What are the calculated field levels dislant from the ROW? 
A. ... lhccalculated fields arebelowalevclof0.5mGmewherebe- 
tween400 and 1.000 feet from thecmmlineof tk ROW. Them- 
cise distance &pends on which configuration is being wnsid&d, 
the current load that is assumed and the degree of c l d c a l  imbd- 
BILce. 
Q. What is the signiscanoe of a level of 0 5  mG? 
A. 05mG is a typicallevelfdinmanyresidences that arenotlo- 
cated nearhighvoltage transmissionlines. Actual ambientresiden- 
tialleveLF~duponahostoffactonandcouldbehi~orlower 
than that value. 
Q. Is it possible that the magnetic fields might actually be greater 
than ihe ones you have calculated? 
A. Yes, it is. 
Q.Whatfactmsmuldcau~themagn&cfidds tobcgrcaterthanthe 
calculated levels? 
A. Two major facton could result m magnetic field levels that are 
subslantiallvmmterthanthecalculated levels. Oneishiehercurrent - 
levels, rhe is elechical imbdauce. 
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UPDATES 
- 

BlOLOGlCAL EFFECTS 
PMF-Rat Study Shows Some Effeets,.PMFs had somead- 
verse effects on pregnant rats and their offspring, but the Ca- 
nadianresearchers whoran thestudy generally discountedthe 
significance of the effects. Dr. Maria Stuchly of Health and 
WelfareCanadainOuawa,Onlario,fmtpresentedtheresults 
at the power line contractors' review in Kansas City, MO, in 
November 1987 (see MWN, NP87). Female rats were ex- 
posed to PMFs at intensities of 5.7,23 or 66 pT seven hours 
per day starting two weeks prior to impregnation and lasting 
throughout pregnancy. The fetuses exposed to 66 pTPMFk 
had a highly significant (Pc0.001) increase in minclr skeletal 
anomalies. One typeof skeletalvariation wasalsoelevated in 
the 23 pT p u p .  Stuchly and coworkers discounted these 
findings as "common 'noise' that appears in every teratologi- 
cal evaluation." The team also found statistically signiftcant 
decreases in red and white blood cell counts among the rats 
exposedto 66 pT, as well as asmall but significant change in 
one blood chemistry index among those exposed to 23 pT. 
Stuchly called this latter finding "incidental," but noted that 
the changes observed at 66 pT "could represent a toxic re 
sponse to the magnetic field" Th~hese hematological fmdings 
were not reported in 1987. The results appear in Teralology. 
38. pp.461-466,1988. 

COMPATIBILITY & INTERFERENCE 
"ENR" Changes Hands...The Elecnomagnefic News Re- 
port (ENR) hasanew owner. The bimonthly newsletter, start- 
ed 17 yearsago byRobertGoldblumofR&BEnterprises,has 
been sold to Michael Howard, the president of L i W  Labs, 
Inc., which until now has been best known for its engineers' 
log books. In a telephone interview from his office in Cedar 
Rapids, IA, Howard told Microwave News that he plans to 
continuethecurrentformat, butwilladdnew featuresandcol- 
umns. For insmce,in the first issueeditedby Howard (Jann- 
ary 1989), William Kimmel of Kimmel Gerke Associates 
Ltd., an EM1 consulting f m  based in St. Paul, MN, inaugu- 
rates an "EMC Notebook." Howard witl also send his sub- 
scribers special bulletinsENR Express-to highlight news 
that cannot wait until the newsletter's next issue. 'We intend 
to provide up-to-date information to the EMC community," 
hesaid. WhenaskedtocompareENR to both Don White's bi- 
monthly EMC Technology and Dash, Straus & Goodhue's 

Louis Slesin, theeditorof MicrowaveNews, takesalwk 
at the implications of the demise of EPA's non-ionizing 
radiation program and its decision not to issue feded 
exposure rules in'TheDangerof Ignoring Non-Ionizmg 
Radiation," which appears in the January 1989 issue of 
Technology Review, an MIT publication. Subscribers 
can get a complimentary copy by sending a self-ad- 
dressed stampedenvelope to: MicrowaveNews, PO Box 
1799, Grand Ceniral Station, New York, NY 10163. 

quarterly Compliance Engineering. Howard said that while 
EMC Technolosy is directed to the design engineerand Com- 
pliance Engineering emphasizes regulations and smdards, 
"ENR will provide gened news to the EMC community." 
ENR hasacirculationofapproximately 500, withareadership 
of2,100,accordingtoHoward. Subscriptionsare$53.00/year 
in theU.S. and Canada and $68.00/yearelsewhere. For more 
informadon, contacc Michael Howard, Liberty Labs, hc., 
4920 Johnson Ave., NW, Cedar Rapids, IA 52405, (3 19) 390- 
3646 or (800) 728-7081. 
TEMPEST Industry Hurting ...In our last issue, we noted 
thatFrost & Sullivan,Inc. (F&S), was predictingaslowerrate 
ofgrowth for theTEMPESTproducts market. Morerecently, 
the January 23 Washington Post reported that the industry is 
strugglimg through hard times-and may therefore be in 
worse shape than was suggested by F&S. The Post quoted 
representatives from Washington, DC, area TEMPEST 
firms: ''The industry in general is having a bad year," said 
John Imocenti of Atlantic Research Corp., who predicted 
"some tough times ahead" for the smaller companies. David 
Lucien, president of Tempest Technologies, Inc., said that 
'"EMPEST is leveling off' and that future growth will be 
more f i e  9 percent a year compared to the 3040 percent 
levelsof thepast.Thetumaboutwasblamedonacombi~tion 
of a slowdown in the computer industry and a government 
spending freeze on data processing equipment. 

EMP 
FCC Petitioned Once Morc,Two Washington, DC, area 
residents are again trying to convince the FCC to open a no- 
ticeof inquiry(N0I)on how besttoprotectciviliancommuni- 
cationsagainst anEMP. OnNovember 28, Nickolaus Leggett 
and Donald Schellhardt filed a new petition asking the com- 
mission to reconsider its position that theNOI is unnecessary 
becanseothereffom arein progress---thebasis for theFCC's 
rcfusal to act favornbly oi similar petitions in 1986 and in 
1987 (see MWN, S1086, IF87 and W87). Leggeu, a "lech- 
nologyanalys4"and~chellhardt,anattome~,&&ethat,con- 
trary to thecommission's expectations,EMPprotectionsm- 
dards are not expected from the National Security Telecom- 
munications Advisory Committee (NSTAC) or from the 
AmericanNational StandardsInstitute(ANSl) in the foresee 
ablefnture.They citealetter from thepresidentof ANS1,stat- 
ing thatEMPstandardsare"notapriority"andthat,'Wehave 
no idea when to expect their development." 

GOVERNMENT 
EPA Meets EEPA...The Board of Directors of the Electro- 
magnetic Energy Policy Alliance @EPA) met with Richard 
Guimondand Dave Janes, both of EPA's Officeof Radiation 
Programs (ORP), in early December to try to convince them 
tochangetheirmindsandissuefederalRFIMWradiationlim- 
its. TheEPAstaffers held theirground. Guimond, the headof 
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UPDATES 
the OW, explained, as he has in the past (see MWN, SD88 
and N/D88), that non-ionizing ~adiation is not a high priority 
at EPA or in Congress and that the agency had decided to 
tackle more important issues, acwrding to Richard Ekfelt, 
EEPA's executive director. Ekfelt said that,% farasEEPA is 
concerned, the costs of not implementing the guidance are 
greater than the costs of doing so. In a telephone interview 
with Microwave Nous. Guimond explained that issuing the 
RF/MW guidance wodd not be enough in itself and that the 
agency wouldalsohaveto implementit. Hesaidthattheagen- 
cy wouldhave to spendamilliondollars andassign fivemem- 
bersof theOWstaffduringthecmentfiscal yeartocomplete 
the rules and then would have to earmark the same resources 
foreach ofthenext few years toeducateindush~andthepub- 
lic. When asked at the end of January if his pmgnosis for the 
guidance had changed,Guimondreplied,"I don'tseeit in the 
cards at this time." EEPA has not given up the fight and is 
waiting for the new EPA Admitrator, William Reilly, to 
take office to see if he is mcxe responsive to its interests. 
Whatever Reilly's outtook may be, Guimond said that he ex- 
pects to be staying on as thehead of the ORP. Meanwhile, Ek- 
felt said that EEPA will continue to lwk for a receptive ear in 
Congress. 
FCC and FMBowtem..TheFCChasaddedFMboostersta- 
tions toitslistof facilities thatrequireenviromnentalanalyses 
ofRF/MWradiationlevekbeforepermitscanbeissuedorre 
newed. The final action comes a year after the commission 
first pmposed applying its rules governing the preparation of 
environmental impact statements to FM boosters, which are 
used to reach listeners who otherwise could not receive FM 
signals due to terrain obstructions (see MWN. JIF88). The 
FCC had originally exempted FM boosters because of their 
low-power transmission (see MWN, A85 and WA87). The 
FCCchangeditsmindaftertheboosters wereallowed tooper- 
ate at powers of up to 20 kW. For more information, contacc 
Dr. Robert Cleveland, Office of Engineering and Technol- 
ogy, FCC, 1919 M St,  NW, Washington, DC 20554, (202) 
653-8169. 

MEDICAL APPLICATIONS 
FDA Faults Magnetrode.,The FDA withdrew its approval 
of the Magnetrode hyperthermia unit last fdl, according to a 
front-page story in theNovember 25 Los AngeIes Thes. The 
agency ordered that patients should no longer beIreated with 
theunit, which was developed by Dr. Kristian Storm, former- 
ly at UCLA and now at the University of Wisconsin, and 
whichis manufactured by Henry MedicalElectronics, Irtc., in 
Los Angela. The unitheats the body using 13.56MHzradia- 
tion (see MWN, My81). The Times cited an October 6 later 
From the FDA's Office of Device Evaluation which claims 
that researchers using the Magnetrcde unit at nine medical 
centers have failed to prove its efficacy and safety. The Times 
also reported that the FDA was worried about the Magne- 
w e ' s  potential for significant leakage, thereby exposing 

medical personnel to undesirablelevels of md&ion.Untilhis 
resignationinDecember 1987, Storm wasthechairmanofthe 
ANSI subcommittee charged with revising the 1982 ANSI 
RF/MW safety standard (see MWN. MIA88). 

MEETINGS 

Electrical Potpourri ...EPRI is sponsoring seminars on vari- 
ous aspects of power l i e  design and analysis in Palo Alto, 
CA,duringthefirstfive&ysofMay.One&yeachwillbede 
voted to radio noise, lightning and EMF calculatiotis; two 
d a y s a r e ~ e d f o r p o w e r l i n e E M C w i t h ~ a n d p i p e -  
lines. You can register for each topic separately or for a l l  fow 
together.Formoreinformation, including costs, contact Val- 
erie Kakaio, EPRI, PO Box 10412, Palo Alto, CA 94303, 
(415) 855-2798. 
MW Suseept~rsandMigratioa~Therewillbeaspecialses- 
sionon microwave susceptors atMWFoodr '89, tobe held at 
the Drake Hotel in Chicago, JL., on March 15. Among the cop 
ics to be covered are suscepm safety, package migration, 
foodproduct@ckage interaction, consumer safety, fires and 
hot spots. Jerome Heckman of Keller & Heckman, a Wash- 
ington, DC, law Firm, will chair the panel discussion: joining 
him will be Robert Schiffmann, a consultant based in New 
YorkCity,andDr.LesterBorodinskyoftheFDA,among~th- 
m.Formoreinformation,coutacr ThePackagingGmup,PO 
Box 345, Milltown, NJ 08850, (201) 636-0885. 
Biwleftricity Meeting Canceled.. .The 2nd Meeting of the 
Intermtiom1 Society forBioelectricity, scheduled for March 
10-12 in Denton, TX, has bean canceled. According to Dr. 
Andrew Marino, the pmident of the society, the move was 
prompted by a lack of "quality abstracts." 

MILITARY SYSTEMS 

Nunn SeeksPAVE PAWS Evaluation.-On January4, Sen- 
ator Sam Nunn @-GA), chairman of the Senate Armed Sew- 
ices Committee, asked the USAF for an "official evaluation 
of the potential hazards of the PAVE PAWS radar emissions 
to aircraft flight safety and the long-term adequacy of the cur- 
rent operational prccedures" at Robins AFB, GA. Nunn also 
requested a report on how the phased array radar can perform 
its space tracking mission with minimal risk to aircraft opera- 
tions. 'We may need to have an independent assessment," 
Nunn warned.In aJanuary27 lettertoNunn.USAFBrigadier 
General Burton Moore said that the USAF has "convened a 
General Officer Gmup to review the potenrial safety pub- 
lems and make recommendations by June 1989." Over the 
past year, the Robins PAVE PAWS radar has been at the cen- 
terofanEMIcontroversy over whethereleclm-explosivede 
vices (EEDs) aboard aircraft flying through the radar's main 
beam are in danger of detonating (see MWN. J/A88). The 
USAF considered relocating the radar at a cost of$37.7 mil- 
lion because of lhi risk--but later rejected the proposal. In 
the meantime, a number of safety precautions for air h-affic 
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have been instituted at the base and plans to upgrade the ra- 
dar's power have been scrapped (see MWN, NP88). These 
precautions include shutting down a portion of the radar 
whenever fighter planes carrying EEDs land at the base run- 
way, according to the January 7 Macon Telegraph d N e w s .  
Also on January 27, the diieclor of the USAF Space Com- 
mandoffice ofpublic affairs mote to theeditor of the Macon 
Telegraph and News explaining that the original EED EMI 

power lines and for methods of measurement The amend- 
ment was spurred by increasing numbers of power Line EM1 
complamcs;rismgfrom 10,949 in 198010 16560in 1984.The 
amendment appears in rhe August 20 issue of The Canada 
Gazette, Part 1 ,  pp.3361-3374. A copy is available from: 
JoAnne Overman, Office of Standards Code Br Information, 
Admin. Bldg., Rm. A629, NIST, Gaithersburg, MD 20899, 
(301) 975-4037. Ask for TBT/Notif. 88.188. 

hazard assessment was based on the average power of the ra- 
darbutthatalaterreviewhadindica&datc'peakpowerwas, New and ReafIiimed ANSI Standards-..ANSI has pub- 
in fact, a more accurate parameter to use." lished two new standards, Recommended Practice for the 

Measurement ofRF Emission fromISM Eauiomenl Installed ... USAF Pays for Change of Channel ... Georgia public TV on user's Pre-mises, ANS&~E 139-l&j8 ($45.00) and 
station WDCO, whose signal interferes with the PAVE EMC Limits-Reco-nded Practice, ANSI C63.12-1987 
PAWS radar at Robins, is beingreimbursed by the USAF for ($49.50). ANSI has ~ ~ d i ~ i ~ ~  ~~~~d 
switchingitsbroadcastfrequency,accordingto theDecember 
loMacon TelegraphandNews. Since 1986, when the phased 
array radar became operational, the USAF has regularly de- 
tected minor, low-level EMI caused by WDCO's transmitter 
located about20 miles away. After WDCO asked theFCC for 
permission to upgrade its power output from 300,000 to 5 
miIlion watts, the USAF became concerned that the EMI 
wouldnow compmmisethePAVEPAWS mission tomonitor 
sea-launched nuclear missiles and orbiting satellites and of- 
fered to pay for the change in frequency. 

OCCUPATIONAL HEALTH 
Workers To Get NIER Policy ... Bath Iron Works (BIW) and 
the Occupational Health and Safety Administration (OSHA) 
have reached a seulement regarding BIW's numerous viola- 
tionsincluding lax radar testing-at itsPortland, ME, ship- 
yard. In 1986. BIW workers claimed that they had been ex- 
posed to a U.S. Navy ship's radar and were experiencing 
health problems rnnging from severe headaches and facial 
bums to raised blood pressure and fever (see MWN, JfA86). 
Aspartofitsagrecment withOSHA,BIW willcompletely re- 
structure and implement a non-ionizing radiation policy and 
will in!mduce a "slate-of-the-art" safety and health program 

warnins Sym601, ANSI C95.2-1982 (R1988) ($15.00) (see 
MWN, 081). Copies of all three standards are available @re- 
paid) from: Sales Department, ANSI, 1430 Broadway, New 
York, NY 10018. Shipping and handling are extra 

VDTs 
Newsmum Miscarriage Cluster...Since September 1987, 
there have been 14 miscarriages among women working at 
the USA Today hendquarters in Arlington, VA. The fmt re- 
port of the cluster appeared on the front page of the Decem- 
ber 9 Washington Post, prompting other newspapers to pick 
up the stmy. Although the cause of the cluster has not been 
identified, employees speculaled that VDT useorpoorindoca 
airquality may haveplayedarole.Mofrhewomenwhomis- 
carried used VDTs and worked in n e w m m s  that havebeen 
under heavy construction for nearly a year, according to the 
Post. About 100 women work in the division. In a December 
13 follow-up item, the Post reported that air samplmg tests 
failed to reveal any toxic contaminants in the building. 
NIEHS epidemiologist Dr. Men  Wilcox recommended fur- 
ther investigation of the cluster and told the Post that "...it 
sounds like an unusual number." (See also MWN. NP88). 

atallofits plants by April 1, 1989.Thecompany w i ~ - a l s 6 ~ a ~  
$650,OM) in fies--much less than the record $4.2 million ETC ... 
penalty originally proposed in 1987 (seeMWN. NP87). One 
unique part of the settlement calls for BIW to provide "sub- BEMSNET OR the Air..Just before the new year, ONR's 
stantjal and meaningful financial" for an ' - ~ c ~ ~ ~ ~ -  electronic mail network for the hioelecmmagneticscommu- 
tional ~ ~ ~ l t h  and~raining R ~ ~ ~ ~ c ~ ~ ~ ~ ;  to be l o c a u  nity suddenly went off the air, leaving messages in limbo nnd 
Auburn, ME, for the benefit of al l  workers in the state. severely curtailing communications among researchers. The 

system's carrier, DIALCOM, pulled the plug because of 
STANDARDS "contract complications" with ONR and GSA, according to 

ONR's Dr. Michael Marron. Apparently, DIALCOM had not 
Canada: Power L i e  E M 1 . A  amendment has been Pro- been paid for months. As we go to press, negotiations are 
posed to the Canadian Standards Association's RFI Regula- undernay to find a new carrier. 
tions (standard C108.3.1) to expand protection from high- 
voltage power lies. The proposal provides for the transfer of What IsThiffi Produet?..Arecent~ac~'s catalogueoffers a 
reswnsibilitv for the investimtinn and rpsnlntinn nf cnm- product, ' T ~ ~ I Y  Free,'' which removes "hair Permanently .. . ., . -. -. - ... . - ---- - . . -. - . - - -. - - - .. -. . -. . . 
plincs of power line-induced E M  from the Department of without shaving, wax or cream. Low freq~enc~radio waves 
Communications lo utilities, ltalso minimum per- travel to the hair root" Next to the listing is a picture of a 
fomance slnndards for newly-consmcled and modified woman using it to remove eyebrow hair. The price is $100. 
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Vernon Down's Syndrome Study Abandoned (continue 

TwomembersofNJDOH'sownscientificadvisorypanel. 
set up to monitor the study, expressed surprise and dissatis- 
faction at the decision to abandon years of work. "It is my be- 
lief that the failure to complete the study is a breach of faith 
with the community, with those who agreed to serve as cases 
andcantrols,andwith thescientificpanelmembers," Dr. Wil- 
liam Morton, an epidemiologist at the Oregon Health Sci- 
ences University in Portland, told the NJDOH in an October 
26,1988 letter. Morton added that the "decision to terminate 
thestudy beforecompletionofdatacollection oranalysis may 
have been political andlor economic, but it was not scientific 
and did not have the approval of the panel." 

Similarly, Dr. Maureen Hatch, an epidemiologist at Co- 
lumbiiUuiversityinNewYorkCity,told theNJDOHthatshe 
was more than disappointed by the decision to abandon the 
study and, in an October 27 letter to the NJDOH, she threat- 
ened to resign From the paneL 

In a telephone interview, Dr. Leah Zi, assistant com- 
missioner of NJDOH's Division of Community Health Serv- 
ices, who is in charge of the study, said, "I respect [the panel 
members'] opinions, but from a public policy point of view, 
I feel that the department was justified in its decision." 

Other panel members, including Chairman Dr. Nicholas 
Wright of the Robert Wood Johnson Medical School in Pis- 
cataway, NJ, and Ron Petersen, manager of non-ionizing ra- 
diationprotection at ATBrTBellLabsinMurray W,NJ,sup- 
ported NJDOH's decision. 

Dr. Daniel Whartenberg of the Department of Environ- 
mental and Community Medicine at the Robert Wood John- 
son Medical School, who reviewed the NJDOH report, told 
MicrowaveNewsthat,'? think thatwhattheydidwith thedata 
theyhad wasreasanable,htIwouldnotgosofarastosay that 
the problem is gone. I would like to continue surveillance." 

The report promises to "continue to monitor the health of 
babies born to residents of Vanan* through the state Birth 
Defects Registry. In an interview, Dr. Mark Fulcomer, who 
wrote the report, said that, 'Thecommunity deserves to have 
the workcontinued."For hispart,Whartenbergfavors amore 
detailed effort--a prospective epidemiological study. 

The controversy surrwnding the study is essentially a re- 
peatofthe 1984disputethatarose whentheNJDOH f i tu ied  
lodismiss local fearsof a b i i  defectspmblem in Vernon (see 
MWN,  S&landMy85).TheNJJX)H waslalerforced lo admit 
that its numbers were wrong--that there was a greater than 
expected incidence of chromosomal abnormalities among 
Vemon babies. The following year, the Centers for Disease 
Control confiimed the cluster and recommended that the 
NJDOH conduct the caseconnot study which it is now aban- 
doning (see MWN, NP85). 

arguing that the cluster continues to grow. 
The critical year is 1987, when there were at least three 

casesfour cases, according to CAT-f babies born with 
chromosomal defects in Vernon. According to Morton's 
notesfrom theMay 1988 panelmeeting, theNJDOHsaid that 
there were two abnormal babies bom in the f i t  half of 1987: 
one case of Down's Syndrome and one case of translocation, 
another type of genetic abnormality. In addition, the amended 
minutes of the meeting acknowledged a further case of 
Down's Syndrome later in 1987. (ThcNJDOH report does 
not include a year-by-year breakdown of abnormal biis .)  

CAT'sEliseKreimdlerstated thatthere were threecasesof 
babiesborn withchromosomalabnomalities inJanuary 1987 
alone. The third was acase ofTrisomy 13, which is rarer than 
Down's and which is usually fatal. In addition, the case of 
gene translocation wasextremely unusual-"Acountry-wide 
search failedto tmnpasimilarcase,"Kreindlersaidina tele- 
phone interview from her new home inFlorida According to 
her records, at least two of the mothers were under 30 years 
of age when their babies were born with defecrs. 

IncludingNJDOH'sDown'sSyndromecasefromthesec- 
ond part of the year, Kreindler's tofal for 1987 rises to four. 

On the average, there are fewer than 200 live b i i s  per 
year among women under the age of 31 in Vernon, according 
toNJDOH's statistics, and the expected rate of Down's Syn- 
drome for this age group is approximately one per 1,000 live 
b i i s .  (Two other more serious abnormalities, Trisomies 13 
and 18, together have an expectedrate of only one in approx- 
imately 10,000live b i i s  among women under30.) Thus, the 
expected annual incidence of Down's and other serious ge- 
netic defects among young women in Vernon is approx- 
imately 0.2 cases per year. 

"Clearly,if you lock at the 1987 dam, the cluster is contin- 
uing," said Dr. Robert Becker, a consultant to CAT based in 
LowviUe,NY. 1nfact.Beckerarguedthisvery pointinaletter 
loMicrowave News: These new cases may "represent the be- 
ginning of n second peak in incidence" (see M W N ,  M/A88). 
Morton agrees.pointingoutthatsuchperiodicity isconsistent 
with reports of other epidemics. 

When asked about the 1987 abnormal b i i s ,  NJDOH's 
Fulcomer said that he did not want "to discuss the numbers," 
but added that three or four cases in a year would not be 
remarkable. Similarly, NJDOffs Ziskin did not respond to 
repeated requests for comment on the 1987 cases. 

In the minutes of the May 1988 panel meeting, the NJ- 
DOH, while acknowledging two of the January 1987 cases, 

Three or Four Cases in 1987 
In its December 1988 report, the NJDOH slates that, 

'There is no continuation of the earlier increased rate of 
Down's Syndrome in babies born to residents of Vernon 
Township." Others, including Morton and CAT, disagree, 

MICROWAVENEWS JanuaryIFebruary 1989 

noled that it would not include its third recognized case in the 
study becauseit fellaflerthe June 1987curofTdateand thede- 
partment chose not to"change the study period." 

There is also a dispute about whether the NJWH made a 
concerted effort to ascertain all of the cases of abnormal 
b i i s .  'The NJDOH did not try hard enough," Kreindler told 
Microwave News. "It's just plain criminal that they can know 
of this problem, hut not do anything for seven years." 

Onelongtimeobserver decried the way clusters havebeen 



investigated. Dr. David Wienfeld, an epidemiologist atNew 
Yo* City's Mount Sinai Hospital, told Microwave News: 
"The mishandling of the Vernon and other clusters in which 
hpublicisconvincedthatthereis ahealthproblem-wheth- 
er there is one or not-leads to such suspicion and dislrust in 
the public's mind that the agency isnolongerabletofulfill its 
mandate. It's a major tragedy." 

Microwave Radlatlon Levels 
In 1987, the NJDOH asked the National Bureau of Stan- 

dards(NBS) toevaluate twoproposalsto measuremicrowave 
radiation exposures in Vernon--one from Richard Tell. a 
consultant b a s e d i n h s ~ c ~ ; l s , ~ ~ , a n d o n c f r o m ~ r .  BillGuy 
of Uic University of Washington in Seaulc. The NBS replied 
thatthepropos&lmethods would yieldpowerdensity calcula- 
tions with large uncertainties (on the order of 10-30 dB) and, 
thus, the "value of the proposed study [was] questionable." 

But some members of NJDOH's advisory panel disa- 
greed. In her comments to theNJDOH, Hatch argued that this 
conclusion seemed "wcll beyond theexpertiseof NBS." She 
strongly criticized thestate forbasing its decisionto"jettison" 
the study on the NBS report without giving the panel the o p  
portunity to meet with the NBS and review its findings. 

Inan October 28 lettertotheNJM)H,Petemnpointedout 
that theaccuracy of microwave measurementsdependsonthe 
amount of moncy available, but that, "The cost of doing a 
useful assessment would far outweigh the benefit" He later 
stated that hc was "satisfied with the state's conclusion that 
you cannot do an accurate assessment at a reasonable cost" 

NCI EMF Study Questioned (continued from p.1) 

of whom work at NCI, testified on behalf of the New York 
Power Authority (NYPA) in the $66.5 million Marcy-South 
power line lawsuir. In prepared statements, each discounted 
any cancer throat Crom EMFs (see M W N ,  JIA88 and SIO88). 
For instancc, Sinks wrote that, "After consideration of genet- 
ics, hematology, immunology and epidemiology taken as a 
whole, it is my opinion that there is no causal relationship 
between cxposurc to power frequency EMFs and childhood 
cancer." 

For lhcir conuibutions, Aaronson was paid $70,250.98, 
Sinks $41,083.42 and Tucker more than $12,978114 (see 
M W N ,  NP88.). 

Similarly. NCl's Dr. Ma~k Israel is testifyingon behalf of 
the Potomac Eleclric Power Co. (PEPCO) in an ongoing 
hcalth effects hearing (see p.8). 

Somc of these NCI staffers are participating in a number 
of different proceedings ncmss the country. For example, in 
1988. Tuckcr gavo ovihnca on behalf of the Mississippi 
Powcr Co., tho Public Scrvica Co. of Colorado, the Arizona 
Public Scrvicc Co. and PEPCO (sco p.9). 

Tho abuvo-montioncd focs appear to be in violation of 
NCI rulcs. According to the Nntionnl Institutes of Health's 
(NIH) rulotr on outside income, "Tolal compensation f r m  
consulting with profit-making orgnnizntious, including in- 

The NCI EMF Study 
The primary objective of the $2.5 million NCI study 

is to examine the association between specific subtypes 
of acute lymphocytic leukemia (ALL) among children 
and EMF exposure from power lines and residential ap- 
pliances. Dr. John Boice of NCl's Radiation Epidemiol- 
ogy Division and Dr. Martha Linet of NCI's Epidemiol- 
ogy and Statistics Program are directing the study. 

Tbey will assess lifetime tesidential EMF expasure 
throughvisitstoallcurrentandpreviousresidencesofthe 
ALL cases and of the matched conmls in six mid-West- 
em and mid-Atlantic states and through measurements 
taken at approximately 8,000 residences and 1.500 
schools throughoutthecountry. (TheRFPasksfordevel- 
opment of standardized protocols for obtaining and cod- 
ing fied measurements.) 

NCI is also seeking proposals for an organization to 
act as the coordinating center for the study. 

The EMF study is piggybacked onto a $2.35 million 
five-year study by the U.S. Children's Cancer Study 
Group of risk factors for childhood leukemia, which 
began in September 1988. Thestudy, which also isbeimg 
fundedby theNC1,is headedbyDr.LeslieRobisonof the 
Universiy of Minnesota in Minneapolis. 

For more information on the Etiology of Childhood 
Leukemi0:MearwementofLawFrequency Electromag- 
neticFieldr, RFPNoNCI-CP95608-21,andon the Etio- 
logy of ChildhoodLeukemia: Coordinating Center, RFP 
NoNCI-CP95610-21, contact: Barbara Shadrick, Can- 
cer Etiology Contracts Section, NCI, Executive Plaza 
South, Rm. 620, Bethesda, MD 20892, (301) 496861 1. 

dustry andlaw fms, and from testimony in privatelitigation, 
is limited to $25,000 per year, with no more than $12,500 
fromany individualcompany orlaw fm."(Theserules were 
revised on September 1, 1988.) 

In a a m b e r  29 letter to NIH Director Dr. James Wyn- 
gaardcn, Dr. Ross Adey of the Veterans Administration Hos- 
pital in LomaLimda, CA, wrote that heandothers "aredeeply 
concerned that the RFP from NCI ... comes from a source 
already commiued by publicstatementsof itsseniorscientists 
toanaprionposition unequivocally denying theexistenceof 
a health problem." Adey nised the question of "excess" 
compensationand warned that, "Atissue ... is thesafeguardiig 
ofan independent,objectiveandunbiased sourceof scientific 
experlist? essential for framing wise public policies on highly 
technical issues that directly impact the public welfare." 

Adey also sent copies of his letter to NIH to California 
Democratic Congressmen George Brown and George Miller. 

Asof January 25, the NCI had begun looking into Adey's 
allegations. AnNCI spokeswoman toldMicrowaveNews that 
the investigation would take at least six weeks and that NCI 
scientists would not be available for comment 
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CONFERENCES 
New Ustlngs 

M& 7-8: American NaUoonl SLandnnIs Institute (ANSI) Annnal 
PublicConferenceon 'T%efiture of UteVoluntlry SlandardsSystm: 
Challenge. and OpportuniUe. in Ute Pod-Rengsn Era," G I M ~  Hyaq 
Washington. DC Cmtact: DEvelopnent DopawcN, ANSI, 1430 Broad- 
way. Ncw Yak, NY 10018. (212) 354-3300. 
M& 14-15: MW Foods '89, M e  Horel. Chicago, IL Contaa: The 
Packaging Group Registrar. PO Bar 345. Milltown, NJ 08850. (201) 636- 
0885. 
April 10-14: 2nd InlemaUonnl Conference on l h q u e n q  Control and 
Synlhesls, University of Leicesler. U.K Contau: Conference Sc~elsrim, 
Institution of Uefumic and Radio Engineen, Savoy Hill H w e ,  Savay 
Hill. London WCZR OJD. U.K. (01) 240-1871, cat. 246. 
May 1-5: Eleclrlcaf Polpourrl, Elceuical Powcr Rcscarch Insuwte (EPRI) 
Confercncc Center, Palo Alto, CA. Contact: Vale& KalrPio, EPRI, PO Bm 
10412. Palo Nm. CA 94303. (415) 855.2798. 
Msv 8-12: lW IoternnUonal Conference on Electrlclt~ DlPtribuUon. ~ ~~~ , - ~ - -  
Brighton C a m .  Brigturn. U.K. Cauaa: CIRED 1989 Ganizing Grin: 
miuce, Conference Srrviccs. Inrtilulim of Elcevical Engineen. Savoy 
Place. London WCLR OBL. U.K. (01) 240-1871. a L  W. 
Mav 21-25: Annual NaUonrl Conference a RadinUon Control, Hilum 
H O ~ .  Batm Rouge, LA. Contact: Conference of Rsditim &ol Pm- 
gram D i m n .  71 Fountain Place. Writ, KY 40M)I. (502) 2274543. 
JWK 18-22: 3Slh Annual InlwnsUonal EduoUon Semlnsr of lhe Inter- 
naUmal R1ghl.d-Way AssoclaUon (IRWA), Dcarbam. ML Coma: 
IRWA. 9920 La Ciacgs Blvd.. 8515, Inglcwccd, CA 9MOI. (213) 649- 
5323. 

Junc W-u: 41h Nallaal EnvlraammU He~llh  Coalsence, Sm An- 
h o ,  TX. Cauaa: Cclum for D i e  Gmd. Ahnu.  GA 30333, (404) 
4884700 or 4884602, 
Au-121-23: 24th Mlamnve  Power Smduol. Wedtin Had.  Slam- -~ ~ rurd, IX. Contaa: International ~ i m w a k  Power k t i w a ,  1354iunim 
Village C i l s .  C l i f w  VA 22024.C1W) 830-5588. 
Smtcmber 4-8: 1% Eumwnn Mkrmmve Coal- Wan% Coo- 
fc&cc Ccnm. London. U.K Contan: Mimwavc ~xhikians anh Pub- 
lishers Lfd.. 90Caivnley Rd., Tunbridgc Wcll., Kmt TNl2UN. U.K. (03) 
924-4027. 
OEmber5-8: Nail-l ConvenUondUtsSodetydBroildost Eugimen 
(SEE), Ksnras City. MO. Contact: SBE. PO Bm 16861. SL Louis. MO 
63105. 
October 20.21: A Dellate Balance: Technlg, Cullure and Coaw- 
qnences, Wmia State Univemily, Las Angdca, CA. A d o -  qxm 
sored by the LA. chspter of the IEEIi's Society o n k  Social Implications 
of TechnaIogy. Gtuan: Dr. Nik Warm, OtisParams An Inslimte. 134 
Han Ave.. S u ~ a  Monica, CA 90405, (213) 392-6595. 
Oclober 29-November 2: Conkreme a EleeMul InsulaUon and Did- 
edric Phenomena, Xemx W c r c n c e  Cmrcr. Lccsburg. VA. Conteer: 
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New Outlook on Effects of 
Very Weak Electric Fields 

Biological responses due to very weak electric fields "cannot be dis- 
missed" on theoretical grounds, according to Dr. James Weaver of the 
Massachusetts Institute of Technology 0 in Cambridge, MA, and Dr. 
Dean Astumian of the National Institute of Standards and Technology 
(NIST) in Gaithersburg. MD. 

"We do not explain how the field can have an effect. All we are hying 
topoint outis that thethermalnoiselimitcannotbe usedtodismiss thepos- 
sibiiity ofarealeffectbeimgpresenteven at low fieldslrengths,"Astumim 
told Microwave Nous. 

In apaperpublishedin theJanuary 26issue ofScience @.459), Weaver 
and Astumian takeaim attheoften-usedargumentthattotriggerbiological 

Special Report: Table o f  Extremely Low Frequency 
~agne t i c  Fieid ~aussmet~rs  and ~oiimeters. see pp.8-9. 

changes electric fields must be largeenough to overpower random fluctu- 
ations.Theirsimplemodels indicatethatatiny, butrepetitive,electricfield 
concentrated in anarmw band of frequencies (for example, a 10 Hz band- 
width) can rigger transitions in the conformation or shape of macromole- 
cules-especially membrane-bound enzymes. 

In a telephone interview, Astumian said that there is "an almost un- 
limited number of macromolecules whose shape could be influenced by 
external fields of various frequencies." Afterall, he pointedout, "proteins, 

(continued on p.16) 

Florida's Magnetic Field Limits 
Challenged as Too Lenient 

On December 29, Florida's Hillsborough County challenged the 
state's power line electromagnetic field (EMF) standards-the fmt mag- 
netic field limits adopted in the U.S. 

In its petition, the county charged that the standards disregard studies 
showing apotentiallinkbetween increasedcancerrisksmdmagnetic field 
exposures at levels significantly lower than the specified limits. According 
to the county, they "do not further the statutorily mandated goal of pro- 
tectingpublic health and welfare," because they are "appmximately 100 
times greater than the intensity of magnetic fields, which are suspected to 
increase the incidence of all childhood cancer by 30percent and to double 
the risk of contracting chidhwd leukemia" 

(continued on p.6) 
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K Power Line Talk H 

It'sbeenatoughfew months forthose withDepamnentofEn- EMFmeetingsl is there's a lot of very good people who don't 
ergy(D0E)contracts. SomeofthemajorlabsdoingEMFre- believe any of it, and a lot of people who are not well based 
searcLincludingBaneIle,LawrenceBerkeley,LomaLin& in science who do experiments that are very difficult to in- 
and Midwest Research Institute-have been caught in a bu- terpret, whothenmanage tointerpret them. It looked likevery 
reaucratic squeeze, with no money coming in since October. badscience to me" (Hurlford Courant. January25). Adairhas 
Rumors have also been circulating that the W E  might ask been busy studying other issues: Harper & Row recently pub- 
Oak Ridge National Lab in Tennessee to run the EMFpm- lished his book, The Physics of Baseboll. 
gram. December brought the retirement of Dr. Ken Klein, 
who haslong shepherdedthe WE'sEMFeffort. On topof all UU HH 

this, the pmgram might be caught up in a bureaucratic reor- Ontheotherhand, some physicis &are willing toconsiderthe 
ganization.Theresearchershavebeenpushedtnot possibility of low-level EMF interactions. At this year's 
onlycan'ttheypay theirbi,butthey facelosing 10%oftheir American Physical Society meeting, there will beapanelon 
conaactstoOakRidgeasanadministrativefeeatatimewhen Health Effects of Non-Ionizing Radiation. Among those 
they don't know if the DOE will be able to keep its EMF scheduled to speak are Drs. Ross Adey, Granger Morgan. 
research effort afloat Few of those involved were willimg to TomTenfordeandJwElder.Themeeting willhe hcld April 
speak on the record, but one contractor told us that he is 16-19 in Washington, DC. 
doubtful that the OakRidge move will ever take place. DOE 
staffers maintained that the funding snafu was not limited to uu *H 

theEMFpm&ram.Anewassistantsecretaryfrozefundingon Many utility customers have been receiving pamphlets ex- 
all programs until he couldbe briefed on each one. But meet- plaining the EMF problem along with their clcclricity bills. 
ings with Klein's successor-=tinedivision head RW b t -  Andas wehaveuotedbefore,asoften asnot, Dr. David Savitz 

had begun processing the paperwork to get the EMF money 
flowing again--though Eaton stiu hadn't seen the assistant Panel Calls on DOE for 
secretary and the contractors still hadn't seen their checks. I N0n-Nuclear ED\ Research I 
One contractor speculated that the funding crunch resulted 
from a combination of Gmm-Rudman budget cuts and a 
reevaluationof the wholeEMFeffort. Nooneknows whether 
theprogram will survivein itspresentstateorwkther,asone 
observer put it, it will be"reorganized right out of existence." 
Meanwhile, the public's concerns about EMF health effects 
continue to grow. Stay tuned.... 

uu ** 
.. .For instance to power lines on Nightline: ABC News is 
planning to aira half-hour segment on its late night news pro- 
gram in late February or early March. Camera crews have 
already f i e d  anxious homeowners in Alexandria, VA, who 
are battling with Virginia Power over what they consider to 
be excessively high magnetic fields in their homes-up to 80 
mG, they say. Among others scheduled tobe interviewed are 
Drs. Keith Florig, Indira Nair, David Savitz and the New 
York Power Authority's James Cunningham. 

uu *n 

Some physicists are positive that the whole EMF business is 
a fraud. Dr. Robert Adair of Yale University is prominent 
among them. Herearesomeof hislatest statements: "Anyone 
who would believe that EMFs could promote cancer would 
believe in perpetual motion or cold fusion ....In my mind, this 
falls into the realm of aberrant science ..." (Journalof the Na- 
tional Cancer Instifufe. November 15). "What I found rat 

The Department of Energy (WE)  ahould allocate 
$7.5 million in fiscal year 1991 for "new and important 
areas of energy-related epidemiologic re.seurch"-in- 
cluding electromagnetic field (EMF) effccts, according 
to an independent advisory panel. 

In an interim report to the W E ,  Ihc Secrelrrrial Panel 
fortheEvaluation ofEpidemiologic Relicarch Activities 
(SPEERA) stated that, "Many questions about toxic 
chemicals, non-nuclear energy and communily mdia- 
tion risks remain unaddressed." Slcve Bocdigheimer, 
SPEERA's executive director, told Microwave News 
that, "Non-ionizing radiation is within the .scope of re- 
search that the panel has flagged." 

Although at least two dozen major epidemiological 
studies of EMFs are now under way worldwide (see 
MEN, N/D89), noneof these is funded by the DOE. The 
DOE'S defense programs and Office of Environmental 
Safety and Health spend $30 million on ionizing mdia- 
tiou epidemiology. 

~ ie ra l l ,  the panel cited "ample evidence to confm 
weaknesses in the department'sepidcmiology pmgram" 
and noted that it remains undecided as to whether the 
program should be moved out of the DOE. 

The nine-member panel, which is made np of health 
professionals from around the country, will issue a final 
report in mid-March. 
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is quoted in these tutorials (see MWl, SJ089). In a brochure low-level fieldeffects-the absence of an unexposed control 
dishibuted by Commonwealth Electric in Massachusetts, population. "Power frequency magnetic fields are pervasive 
Savitzsays:'9Tsingstandardlevelsforscientificproof,thear- throughout the developed world: Peny noted. '%us all epi- 
gument thatthese W s ]  causecancer,repmdnctivedamage demiological research will tend to compare the bad with 
orotherhealth effectsfallsfarshortofconvincing." ... TheNa- the worse." 
tionalEleetricalManufacturers Association (NEMA),one &a %,, 
of the newest entrants in the EMF public information cam- 
paign, recently mailed its members a Q&A brochure on the 
Biological Effects of Electric & Magnetic Fields. NEMA 
concludes that, "Despite considerable evidence that there is 
no risk, thereis aneed for continuing research." The associa- 
tion is concerned that fear of the unknown could lead to 
"irrational and damaging public policy decisions." 

TheNational Association ofRegulatory Utility Commission- 
ers (NARUC) can't make up its mind. Last year, NARUC's 
electricity committee asked its subcommittee staff to draft a 
resolution on EMF research. But when the committee mem- 
bers read it, they decided to put it on hold One staffer toldus 
that he "got the feeling" that the committee "wasn't inter- 
ested." 

uu Hn 

WhatthepublicredythinksoftheEMFriskisbestreflected 
in the way peopleevaluaterealestatenearpowerlines. On this 
basis, buyers are worried This is how Charles Baumbach, a 
SanFrancisco appraiser, put it in the latest issueofAppraisa1 
Views: the extent of the EMF influence on our health 
is in dispute, it is already affecting project planning and 
surrounding property values. In the future, this issue can be 
expected to grow in significance in the planning process, the 
courts and the marketplace." The quarterly newsletter is pub- 
lishedby Dominy,Ford&McPhemninHouston,TX,aspart 
of a national appraisers' network. 

HH 

Writing in the December 16 issue of the Brilish Medical 
Journal, Stella Lowry decried the scare stories about EMFs 
that have appeared in the press and said that there is an "ur- 
gent'' need for high quality epidemiological studies on the 
"effects,if any: of EMFs on human health. Dr. Stephen Per- 
ry, a retiredEnglish physician who has long studied the pos- 
sible link between EMFs and suicide, has responded with a 
warning about a fundamental problem in human studies on 

This year,forthe Grsttime,the Maryland DepartmentofNat- 
ural Resources @NR) will includeEMF bioeffects among its 
list of proposed research topics. The DNR'sPower PlantTop- 
ical Research Program-which funds environmental &- 
search-has a research budget of $400,000, most of which 
willbe dismbutedin $M,000-$70,000grants.Formore infor- 
mation, contact Paul Miller, Research Adminismtor, Ches- 
apeake Bay Research & Monitoring Division, Tawes State 
Office Bldg., 580 Taylor Ave., Annapolis, MD 21401, (301) 
974-3782. (See also MWN. M1.489.) 

Utilities have long complained about how r e p o m  cover the 
EMFissue.Now they mustcontendwithcriticism from theart 
world. On February 14, a New York City gallery is opening 
a show called Our Cells, Our Selves, Our Homes, by Paul 
Ludick. It's about elecmmagnetism, furniture and appli- 
ances and features a "cancemus" sofa and love seat. Ludick, 
who in thepast has taken on ozonedepletion, told us that "the 
show is about tumors and mutations." It runs through March 
10 at Art & Industrie. 106 Spring St., New York, NY. 

Marcy-South "Cancerphobia" Decision Appealed 
TheMarcy-South345 kVpower line"canceqhobia"law- McCabe did approximately triple the NYPA's original offer 

suit is going back to court On December 11, the New York to one of the landowners. 
Power Authority (NYPA) appealed the settlement awarded The NYPA contends that the $123,260 award conflicts 
last fall based on noise and loss of view (see MWN. Sl089). with the opinions of its real estate appraisers and was based 
Three days later, the landowners' attorneys filed a cross ap- solely on the "subjective judgment of the wurt" Cad Rosen- 
peal raising the health risks issue. bloom of Bond, Schoeneck & King in Washington. DC, is 

The NYPA is appealing every part of the decision-ex- representing the NYPA in its appeal. 
ceptforthecancerissue, which wasrejectedby thecolaThe Michael A. Gurdaof Gurda,Gurda& McBride in Middle- 
plaintiffs are using their appeal to argue once again that their town, NY, who represents the 58 landowners, told Micro- 
land has been devalued because of the fear of cancer associ- wme News that the court "erred on its burden of proof. We 
ated with power lines. shouldn't have to prove PMFs] cause cancer, just that there 

On September 29, Judge Peter McCabe, Jr., of the New is sufficient cause for concern." He added that they pmbably 
YorkStateCounofClaimsinGoshen ruledthatthelandown- would not have appealed had the NYPA not done so fmt 
ers had failed toprove that there is a"reasonab1e basis for any Ade~isionontheappealsisnotexpectedforatleast ayear, 
fear that power lines cause health problems." However, accordingtoGurdaInthemeantime,theremaininglandown- 
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e n  will continue their claimsthe next five are scheduled to 
be heard some time in April. 

The appeals were filed in the Appellate Division of the 
New York State Supreme Court, Second Department, in 

.Bmklyn. Formore on the case, seeMWN. MIA87, JIA88, S/ 
088 and NP88. 

"Prudent Avoidance" Is Basis 
for Matyland Power Line Appeal 

On December 21, the MarylandPublic Service Commis- 
sion (PSC) gave the Potomac Electric Power Company 
(PEPCO) thego-ahead to complete the lastsegmentof a 243- 
mile 500 kV power line Imp amund Washington, DC. 
However, on January 22, one day before the order became 
final, the state Office ofpeople's Counsel (OX) appealed the 
decision. 

TheOFCcalledfor thePSC toadopt astrategyof pmdent 
avoidance." In so doimg, it invoked thecolorado Public Util- 
itiesCmmission's (pUC)recentadoptionofanidenticalpol- 
icy (see MWN, ND89). Prudent avoidance has become a 
rallying cry since it was first proposed in a Congressional Of- 
fice of Technology report last summer (see M W ,  JIA89). 

In the @-page decision, PSC Hearing Examiner Teresa 
Bay granted PEPCO an unconditional certificate, whiie or- 
dering the PSC staff to monitor future EMF bioeffects re- 
search and to file semi-annual reports with the commission 
beginning July 1,1990. Bay accepted the recommendations 
of thestateDepamnentofNa&Reso~~~es@NR) staff that 
the evidence does not support a conclusion of heatth effects 
but that "additional research is warranted." 

TheOPCchallengedBay's decision, arguingthat the"ev- 
idence clearly is sufficient to justify the commission's adop 
tion of a 'piudentavoidance' policy in this case, and the impo- 
sition of conditions which will reduce the magnetic field 
exposure levels in a reasonable and prudent manner." 

"It is not acceptable for thecommission to bury its head in 
the sandon thisissue,becauseoffackof ' p m e  andscientific 
uncertainty," the OPC maintained. 

The O X  proposed that the commission "take reasonable 
steps to minimize the consequences"-including requiring 
PEFCO to "investigatethe feasibility of design changes" or to 
widen the right-of-way to ensure levels of lOmG or less at its 
edge or to remute the line through a less developed area. 
Failure to do so "subjects these residents to a long-term 
biological experiment, with potential short and long-term 
health consequences," according to the O X .  

Hearing Examiner Bay had rejected these recmmenda- 
tions as "arbitraryandperhaps counterpraductive." Citingthe 
CalifomiaPUC'srecentreport(seeMUU. N/D89), shestated 
that setting magnetic field limits would be "inappropriate." 

Last March, the PSC held a hearing on the sole issue of 
whether operation of the line would cause adverse health ef- 

and S1088; f a  excerpts from the testimony by the parties' 
expen witnesses, see MWN, JJF89). 

Epidemiology Roundup 
While Dr. Michel Coleman and coworkers failed to frnd a 
"clear association" between leukemia and residence near 
electricity h;insmission and distribution equipment in south 
London,U.K., they didmake somepositiveobservations.For 
instance, they found a nonsignificant 50% incrensed risk of 
leukemia among those under the age of 18 who lived withii 
50 m of a substation-which is similar to the risk observed in 
the Savitz study. They also found that pmple of all ages who 
lived within 50 m and within 100 m of high-voltage power 
lines had a 100% and a 45% increased risk of leuken&, re- 
spectively. Here again, neither was statistically significant, 
nor was the trend of increasingrisk withpmximityto the line. 
Residents withii 25 m of a substation had a 30% increased 
riskof leukemia, but those within 100 m showed no such e l e  
vation. See "Leukaemia and Residence Near Electricity 
Transmission Equipment: A CaseControl Study," British 
Journa[ of Cancer (BJC), 60, pp.793-798,1989. Coleman is 
at thelntematid Agency forResearchon Cancerin Lyon, 
France. 

In a guest editorial in the same issue of the BJC, Dr. Ray 
Cartwight concluded that, "Present scientific knowledge 
points at the very best to a minute [leukemia] risk of EMF 
verging on the point of non-existence." Camvright, of the 
U.K.'s LeukaemiaResearch Fund Cenae for Clinical Epide- 
miology at theuniversity of Leeds, is currently working on a 
study of leukemia and residential EMFexposures (WMWN. 
N/D89). See "Low Frequency Alternating Elecmmagnetic 
Fields and Leukaemia: The Saga So Far," BJC, 60, pp.649- 
651,1989. 

Preliminary results from a Swiss study of railroad engine 
drivers indicate increased risks of hematopoietic and lym- 
phatic cancer on the order of 5046, according to Drs. Chris- 
toph Mindwand DominikF'flugerof theuniversityof Bern's 
Departmentof SocialandPreventiveMedicine (seeMW, N/ 
D89).Theresemhersestimatedtheworlws' exposuresto be 
several hundredNm (>I G). They areplanningmoredetailed 
measurements. 

-1tappears"thatanassociation ispresentbetween high traffic 
density and childhood cancer," although the "data do not 
strongly implicate naffc-related air pollution," Dr. David 
Savitz and Lisa Feingold concluded in a recent study. The 
fmdings were particularly striking for children under the age 
of fivefivefold increases in leukemias and in brain tumors 
and a threefold increase in all cancers. Savitz had investi- 
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gated, andrejected, trafficdensity asapossibleconfounder in 
his landmark Denverchidhoodcancer-EMF study. SeemAs- 
sociation of ChildhoodCancer with Residential Traffi Den- 
sity:' Scandinavian Journal of Work and Environmental 
Health, 15, pp.360-363,1989. 

David Savitz,New Zealand's NeilPearceand Charles Poole 
ofEpidemiologyResonn%s inChestnutHil1, MA, explore the 
ins and outs of EMFstudies in "Methodological Issues in the 
Epidemiology of Electromagnetic Fields and Cancer:' Epi- 
demiologic Reviews, 11, pp.59-78,1989. 

Limemen who workedon a4M) kVpower line(withaverage 
daily exposures of 233 mG and 2.8 kV/m) for one day and on 
an identical-but unenergized-line the following day 
showed "no statistically significant" differences in blood 
chemistry, EEGs and behavioral indices which could be at- 
tributed to EMF exposures, according to a study from the 
Swedish National Institute of Occupational Health. See F. 
Gamberale et al., "Acute Effects of ELF Electromagnetic 
Fields: A Field Study of Linemen Working with 4M) kV 
Power Lines:' British Journal of tndushhaI Medicine, 46, 
pp.729-737, 1989. 

A number of epidemiological studies have l i e d  EMFs 
withbraincancer. And soitwas noteworthy that in 1988,Dx-s. 
Devra Lee Davis and Joel Schwartz reported an almost three- 
fold increase in brain cancer among white men and women 
aged 75-84 (The Lancet, i, pp.633636, March 19,1988). In 
a November 25,1989 letter to The Luncet, Drs. Anders Ahl- 
bom and Ylva Rodvall of Sweden's Kamlinska Institute not- 
ed that a Norwegian study had found a similar trend but that 
in Sweden there was an increase among men, but not among 
women. They concluded that conflicting results from recent 
stndiesC'raise the issue of whether or not the increase in brain 
tumorrates reported by others is real. If it were it wouldbe of 
considerable importance, both from the public health pointof 
view and scientifically." Ahlbom was a member of the NY 
Power Lines Project scientific advisory panel. (See also a 
letter from Italy's F. Levi and C. La Vecchii in the October 
14,1989 Lancet.) - Since electrical technicians and engineers had higher mor- 
tality rates due to leukemia than linemen and power station 
operators who had "presumably" higher EMF exposures, 
there is probably another agent at work. So argue Dr. Richard 
GaUagher and colleagues at the Cancer Control Agency of 
British Columbia, Canada, in a letter to the Journal of Occu- 
pational Medicine. 32, p.64-65, January 1990. They recom- 
mendthaSin futurestudies,researcherscwsiderexposures to 
chemicals and solvents, as wen as to EMFs. 

In a study of varied occupational exposures and cancers, a 
team of Italian researchers observed no signikant associa- 
tion withexposures to electricity and radar. The team did find 

Washington State ELF Literature 
Re view Issued 

Current research is "inconclusive, but the fmdings 
nonetheless are cause for concern." This is how Thomas 
Sykes and P i g  Li of the Washington State Institute for 
Public Policy (WSIPP) sum up the EMF bioeffects lit- 
erature in a new survey. Among the report's other fmd- 
ings are that epidemiological studies, for the most part, 
haveshowna"consistentre1ationshipbetweenexposure 
to elechic or magnetic fields and the promotion of can- 
cers," but that theC'evidence is not strong enough tovali- 
date [this] hypothetical relationship ...." 

The 41-page January 1990 report, Possible Health 
Effects of Electric and Magnetic Fields from Electric 
Power Lines: A Summary of Scientific Studies, was or- 
deredby a 1989 statelaw(seeMWN, MlA89andMLl89). 
For more information, contact Thomas Sykes, WSIPP, 
Evergreen State CoUege, Seminar 3162, MS: TA-M), 
Olympia, WA 98505, (206) 866-6000, ext. 6380. 

increased risks for agricultural occupations and for those in- 
volving exposures to benzene and other solvents. See C. La 
Vecchia et al., "Occupation and Lymphoid Neoplasms," 
British Journal of Cancer. 60. pp.385-388,1989. 

Project ELF Fully Operational 
Aftex more than a quarter century of plans, studies, pro- 

tests and litigation, the U.S. Navy's Project ELFis operating 
at full power. With the official opening on October 6 of the 
second of two extremely low frequency (ELF) transmitters, 
theNavynow hasacommunications system capableof reach- 
ing submarines at great depths. 

The t r a n s m i t t e ~ n e  near Clam Lake in northwestern 
Wisconsin and another near Sawyer Air Force Base south of 
Marqnette, Michigan-are broadcasting at powers up to 2.3 
megawaus. TheNavy believes this system wiU provide con- 
tinuouscontact with submarinesaroundtheglobein theeveni 
of a nuclear weapons attack. 

The 28-mile-long transmitter in Wisconsin and the 56- 
mile-long transmitter in Michigan are considerably smaller 
than the 6,200 miles of cable and 100 transmitters first pro- 
posed in the late 1950s. when the sysiem was known as Proj- 
ect Sanguine. For a short time, it was called Project Seafarer. 

Controversy has plaguedProject ELF. Opponents, led by 
JohnStanberand Jennifer Speicherof StopProjectELF,have 
for years questioned its biological and environmental im- 
pacts. In 1984, the state of Wisconsin won a court order forc- 
ing theNavy to stop work until it completed a supplement to 
the envimnmental impact statement it had filed in 1977. 
Before that study was completed, however, a federal court 
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overturned the order-permitting construction to continu* 
and Supreme Court Justice John Paul Stevens refused to 
consideranappeal(seeMWN,S84). Underacontract with the 
Navy, the American Institute of Biological Sciences com- 
pleted a literature review on ELF effects in March 1985 (see 
M W ,  Mr85). 

Magnetic Field Llmlts Chal lenged (continuedfromp.1) 

"The primary goal is to invalidate the rule," Edward de la 
Parte, Jr., who isrepresentingthecounty,saidinan interview. 
"Beyond that, the county is wrestling with what numbers to 
suggest to the stateDepartmentof EnvuonmentalRegulation 
[DER] if the challenge is successful." De la Parte, of de la 
Parte & Gilbert in Tampa, FL, is working with County Attor- 
ney Frederick Karl, also based in Tampa. 

TheDER'sBuckOven, whodevelopedthestandards, told 
MicrowaveNews that thechallenge may be"1egally inappro- 
priate and moot,"because it is not certain whether the county 
has standing to oppose the rule. 

The Division of Administrative Hearings will hold a two- 
week hearing on the petition starting May 21. The participat- 
ingparties are theDER, FloridaElectric Coordinating Group 
(a utility lobby), Florida Power Corporation and I%illsboi- 
ough County. 

The magnetic field limits (and electric field limits) which 
took effectlast March are for new power lines only: they 
specify amaximumof 150mGforlinesof 230kVorless.200 
mG for 500 kV lines and 250 mG for certain doublecircuit 
500 kV lines. The rule exempts existing lines and new lines 
of 69 kV or less. 

Thecounty contendedthat the DER improperly exempted 
exisling electrical facilities and smaller lines. Magnetic field 
exposures of 2.5 mG may increase the incidenceofchiidhood 
cancer, according to the county, yet existing lines and those 
of less than 69 kV (as well as new lines) "commonly produce 
fields of greater than 2.5 mG at the boundary of the right-of- 
way [ROW]." 

The standards are significantly weaker than those first 
proposed by theDER in June 1988, which specifiedcfaily av- 
erage and madmum limits of 50 mG and 100 mG, respec- 
tively (see MWN. W88). Last year, Oven said that the 
adopted standards were based on levels that are "technologi- 
cally achievable" (see MWN, MlA89). 

Hillsborough County charged that the limits were "in- 
creased by the DER in order to accommodate the concerns of 
the electrical power industry." 

The DEWS Assistant General Counsel Betsy Hewitt 
maintained that the DER "considered all the scientific evi- 
dence and came up with a rule that reasonably does what it is 
supposed to do-protect the health and welfare of the puh- 
lic--by preserving the status quo." 

Thecountyalsochargedthat,"Floridastatutesrequuethat 
the DER establish magnetic field standards to protect public 
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I IRPA Issues  sure Limlfs I 
The International Radiation Protection Association 

(IRPA) has published itslnterim Guidelines on Limits of 
Exposure to5OI6OHzElectricandMagnetic Fields. The 
guidelines, which were developed by IRPA's Intema- 
tional Non-Ionizing Radiation Committee (INIRC), 
specify public exposure limits for magnetic and electric 
fields of 0.1 mT (1,000 mG) and 5 kV/m, respectively. 

The interim occupational exposure limits for mag- 
netic fieldsandelectric fieldsare0.5 mT (5,000mG) and 
10 kV/m, respectively. 

The IRPA committee based its guidelines on "estab- 
lished or predicted effects of exposure to 5 0 B  Hz 
fields." With regard to the potential association with 
cancer, it noted that, 'Wot only is this association not 
proven, but present data do not provide any basis for 
health riskassessment useful for the developmentof ex- 
posure limits." 

The IRPAfTNIRC guidelines, together with explana- 
tory text, were firstpublishedin theMay/June 1989 issue 
of Microwave News. The complete IRPAfTNIRC state- 
ment appears in Health Physics. 58, pp.113-122, Janu- 
ary 1990. 

health and welfare," but, "By the DER's own admission, the 
magnetic field standards are not reasonably related to either 
goal." 

In addition, it challenged the limits specified for the 500 
kV Lake Tarpon-Kathleen line (see MWN. M/A89), arguing 
that although they are more sttingent than those set for other 
new 500 kV lines, they arestill higher than fie1ds"now occur- 
ring at theedgeofsimilar500 kVROWsthroughout thestate" 
--con- to the rule's status quo objective. The county 
fought against the yet-to-bebuilt Lake Tarpon line for four 
years before losing the certification battle last August 

Even if the rule is withdrawn, theLake Tarpon limits will 
remain ineffectbecause they were setby the sitingboard dur- 
ing the certification process, according to Oven. 

With regard to the economic issues, the county claimed 
that the DER's economic impact statement is inadequate be- 
cause it "fails to address thecost to the public and health care 
providers of exposing the population of this state to magnetic 
fields approximately I00 times more intense" than fields sus- 
pected of increasing the cancer risk. 

On this point, Ovensaid that,"Theeconomic impactissue 
should have been raised at the DER hearing a year ago." 

Last March, the county issued a challenge In the mle one 
day after its effective date (see MWN, WA89). The petition 
was withdrawn in April (see M W ,  WJ89). 

Hillsborough County, FL, v. Dept. of EnvironmentalReg- 
ulation, Case No.90-0001R. For more on the Florida stan- 
dards, see M W ,  J M 3 ,  JIA84, MIA86 and NP87. 

MICROWAVE NEWS JmuorylFebrunry 1990 



NEW BOOKS 
Brief Reviews 

Robert 0. Becker, Cross Currents: The Perils of Electro- BertilR.R.PerssonandFreddy Stahlberg, Health and Safety 
pollution, The Promise of Eleetromedicine, Los Angeles, of Clinical NMR Examinations, Boca Raton, n: CRC 
CA: Jeremy P. Tarcher, Inc., 1990,336 pp., $19.95. Press, 1989,175 pp., $110.00. 
In this sequel to The Body Electric, Becker explores the two The Swedish authors have providcd the most complete dis- 
sides of elecmbiolocv: on the one hand. its aooIication in cussion of this subject now available-4ey cover s&tic,ELF 
nonaaditional healin&hniaues and, on iheo&& thecause and RF fields, as well as EM1 and site-planning issues. One 
for concern over the-pmlifer&on of radiation-emitting de- 
vices in the modern environment. 

Richard B. Borgens et al., Ekctric Fields in Vertebrate 
Repair, New York, NY: Alan R. Lis ,  Inc., 1989,334 pp., 
$69.50. 
Six well-referenced chapters provide an innoduction to the 
biology of endogenous and applied electrical fields and their 
role in regeneration and healing. The emphasis is on DC 
fields. The authors are with Purdue University. 

Paul Brodeur, Currents of Deatb: Power Lines, Computer 
Terminals and the Attempt To Cover Up Their Threat to 
Your Health, New York, NY: Simon & Schuster, 1989,333 
pp., $19.95. 
This is the book that everybody is writing and talking about 
Excerpts first appeared in The New Yorker last June. 

James C. L i ,  editor, Electromagnetic Interaction with 
Biological Systems, New Yo*, NY: Plenum Press, 1989, 
300 pp., $62.50. 
The 15 papers assembled by Lin, of the University of Illinois 
in Chicago, were fmt presented at the 1987 URSI meeting 
held in Isael. Of particular interest are contributions by Chi- 
na's Huai C h i g  and Biijie Shao on micmwave effects on 
reproduction,developmentand immunology and by Poland's 
Stanislaw Szmigielski on Polish and Soviet safety standards. 

Shuuo Mizushina, editor, Non-Invasive Temperature 
Measurement, New York, NY: Harwood Academic Pub- 
lishers. 1989,144 pp., $70.00. 
Four of the eight papers in this collection-from France, Ja- 
pan and the US.--deal with microwave radiometry. The use 
of ul!-rasound is also covered. 

Eberhard Neumann, Arthur E. Sowers and Carol A. Jordan, 
editors, Electroporation and Electrotusion in Cell Biol- 
ogy, New York, NY: Plenum Press, 1989,436 pp., $85.00. 
In the words of theeditors, this volume "covers basic, applied, 
and instrumentation aspects of e l ecmmt ion  and elecmfu- 
sion and presents discbssions of biological and biophysical 
model systems." Many of the 27 papers are fmm West Ger- 
many; two are from the U.S.S.R. 

chapter is devoted to safety standards. 

Cyril W. Smith and Simon Best, Electromagnetic Man: 
Health & Hazard in the ElectricalEnvironment, London, 
U.K.: J.M. Dent & Sons,Ltd., 1989,344 pp., £17.95, [Avail- 
able in the U.S. for $29.95 from: S t  Martin's Press, New 
York, NY, (212) 674-5151, ext. 661.1 
Smith, aphysicist at theuniversity of Salford, andBest,asci- 
ence ioumalist give acomurehensive overview of the health 
effeck of ~ M F s w i t h  a special emphasis on the role of ho- 
meopathic medicine (in, forexample,the treatmentof electri- 
cal allergies). Other topics covered include the military's use 
of NIER, the effects of chmnic EMF exposures and interna- 
tional safety standards. 

Gustav Freiherrvon Pohl, Earth Currents: Causative Fac- 
tor of Cancer and Other Diseases, StuUgart,F.R.G.: Frech- 
Verlag, 1987,159 pp., $14.00 (approximate). 
An exploration of Pohl's hypothesis that "negative electrical 
eanh currents" causecancer andavariety of other ailments in 
humans, animals and plants. Most of the book is devoted to 
case studies. It was f i t  published in German in 1932. 

Bary Wilson, Richard Stevens and Lany Anderson, editors, 
Extremely Low Frequency Electromagnetic Fields: The 
Question of Cancer, Columbus, OH: BaueUe Press, 1990, 
382 pp., $57.50. [Order from: (800) 451-3543.] 
The three editors, h m  the BattellePacific Norihwest Lab in 
Richland, WA, also wrote much of this timely book. For the 
rest, they enlisted some of the best-known names in the EMF 
community: Adey, Blackman, Gmh, Liboff and Tenforde. 
Other leading researchers-including Blask, Hammond and 
Reiter--also contributed chapters. 

MICROWAVE NEWS is published bimonthly ISSN 0275- 
6595 PO Box 1799, Grand Central Station, New York, NY 
10163. (212) 517-2800. FAX: (212) 734-0316. Editor and 
Publisher: Louis Slesin, PhD; Senior Editor: Jennifer Goren; 
Assistant Editor: Matthew Connelly; Contributing Editor: 
Mark A. Pinsky; Copy Editor: Jim Feldman . Subscriptions: 
$250.00 per year ($285.00 Cwada & Poreign, U.S. funds 
only): single mpiec $50.00 Copyright 6 1990 by Louis 
Siesin. Reproduction inany formis forbidden without written 
pamission. 
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ELF Gaussmeters and Dosimeters 

Company, 
Address, Contact 

Meter Name Prke Bandwidth Mln-Max/ Accuraqt SLzelWelght OptiondComments 
(other bands) No. of Scales (lnnbs) 

Model 4048 $650.00 0-12 kHz 0.1 G-20 kG/3 f 2.5%1 4~7~1.811 Allmodels are Hall Effect de- 
Model 9200 $1500.00 10 Hz-10 kHz 10mG-2OkG14 f 2.5%' 8.8x4.5xllB vices. All can measure DC 

F.W. BeN.Inc. 
6120 Hanging Moss Rd.. Orlando, FL 32807 
(407) 678-6900 Model 9500 $2.800.00 20 Hz-10 kHz lm~-300kG16 f 1%' 14x75~14/19 fields. All except the 4048 can 

Model 9903 $5.800.00 20 Hz-50 kHz 1 mG-3 MGP f 1 s t  18x7.5~16/36 output to an osciuoscope. c o n k  Steve Dakel 

Combinow AB', do Ergonomics, Inc. 
PO Box 964. Southampton, PA 18966 $6.700.00 5 Hz-1 kHz 0.1 mG-10 GI4 ci 2% 15.2~4.6~10 Data can be stored and 

16.6 uansferred to computer. (215) 357-5124; FAX 1215) 364-7582 
Contact: Frances George 

Electric Field Measuremenrs 
Box 326. W .  Stockbridge. MA 01266 
(413) 637-1929: FAX (4131 637-2826 

Model 116 
Model 116+ 
EMDEX-C 

S75.M) 60% 0.lmG-200014 f 3 %  
$250.00 60 Hz' 0.lmG-200014 *3% 

$2.000.00 4 0 4 6  Hz' 0.1 mG-25 GI4 f 3% 

1.5~1.5~210.4 116 sensor plugs into std. digital 
4.75x2.5x9R multimeter. l l6+  includes 

1.8~4.8~6511.3 multimeter. EMDEX stores data 
Waveform capture device.* conk t :  Dr. &n  end . 

ElecfficPmver Research Inrritufe (EPRIJ 
To be 40-800 Hz 0.35-150 mG/ ?c 5% 

detamined (not applicable) 
lx2x4/0.3 Fits in shirt pocket Requires 

separate readout unit 
W Box 10412. Palo Alto. CA 94303 
(4151 855-2581; FAX (415) 855-1069 
conkc ~ r .  Stan sussAsn 
Elecffo-Magmfics Design, Inc. 
9100 W .  Blmington Freeway, Bloomington, 
MN 55431. (612) 888-7473 
Contact: Roger Hastings 

2x4~711 Autoranging. LCD readout 
2x4~711 

$1.195.00 50160 Hz' 0.1 mG-20 G/5 f 5% 1.8x3.5x17R.8 Remote readour Signal output 
(with 8" dia- for dBldt measuremenu. VDT/ 

Holaday Indusffies, Inc. 
14825 Martin Dr.. Eden Prairie. MN 55344 
(612) 934-4920; FAX (612) 934-3604 
Contact: Burton Gran 

meter sensor) VLF version available. 

3x4x7B.9 LCD dimlav. E-field module Integrity Electronics and Research, Inc. 
558 Breckemidge St. Buffalo. NY 14222 
(716) 886-7283 
Contact: Tom Valone 

and 3-acces; pmbe available. 
IER-119 available for 50 Hz. 

MmIntyre Electronics Design Associates, Inc. 
11260 Roga Bamn Dr., Resm, VA 22090 
(703) 471-1445 
Contact: Barbara Vayda 

4x7.5xW0.9 Model with earth field neueal- 
ization available for $649.00. 



Company, Meter Name h l e e  BandwMth Mln-Max/ Acenracyt SIze/Welght OptlondComments 
Address, Contaet (other bands) No. d Scales (lnnbs) 

Monirw Industries 
6112 Fourmile Canyon. Boulder, CO 80302 
(303) 442-3773 
Contact: Ed Leeper 

$350.00 40 Hz-1 kHz 0.01 mG-2.5GI 
12 

2.1~3.1~7.81 Audio spaker. Mode1 42B-1 
1.8 with linear frequency rerponse 

available for $425.00. 

"Dosimeter" 
378101 

$1.650.00+ 60 Hz' 60 pG-4 GI 
(5-20 MHz) automatic 

6x3x1/0.5 Output to compter. Stores 18 
days of data. Model 378102 

Posibon Indumies. Inc. 
5101 Buchan St.. Montdal. Quebec H4P 2R9. 
Canada. (514) 345-2200: FAX (514) 731-8662 
Contact: Silvo Frank 

a/ailable for 50 Hz. 

Safe Comourin~ Co. Safe Meter $145.00 20 Hz-30 kHz 1 p0-23OmGi7 
(5-70 kHz) 

$175.00 5 Hz-1 kHz 0.1-200 mGl1 
(1-40 kHz) 

6x3x4D.7 Safe meter readings must be 
converted to mG with hand-held 

53x33x1.5/0.8 table. Both meters rent for 
$29.95/wk 

Professional 
Meter 

$89.95 10 Hz-1 H z  0.45-lO+mG/l 
(Rents for 

$40.00/wk) 

55x3x15/0.8 Specifies level in 1 of lOianges 
between 0.45 and 10 mG, or 

Schaefer Applied Technology 
200 Milton St., Unit 8R. Dedham, MA 02026 
(617) 320-9900. (800) 366-5500 
Contact: Jolm Schaefer 

greater than 10 mG. Model 
EM10 has large remote display. 

$1,700.W+ 60 Hz 0.1 1110-20 GD 
(25 Hz-10 kHz) 

Shoden C q .  
2-23, Ojima 1-chome. koto-ku. Tokyo 136. Japan 
(03) 637-7711: FAX (03) 637-7724 

6x4~213 50 Hz meter available. Outputs 
to oscilloscope and r e a d e r  are 
standard. 

c&tact: Massy ~ujiv& 

sydkoft@ 
Carl Gustafs V8g 4 S-217 01 Malmtl. Sweden 
(40) 25 58 996: FAX (40) 97 47 74 
Contaa: Bo Wiberg 

MFDM 
3DMEDM 

$1.850.00 50160 Hz 10 p3-20 GI5 
$9.5W.00 50160 Hz 10 pG-2 GI 

automatic 

16x12x5/2 150/180 Hz included. The 
24x17~8124 program can be made to suit 

different requirements. 

Walker Scientific, Inc. ELF-50 Field 
MoNIOI 
MP5D 

m e t e r  

6x3.3xl.SD.5 ELF-50 digital display available 
for $225.00. For MF-5D. probes 

2.8~8.5~9315 designed for specific applica- 
tions are available. FAX: (508) 856-9931' 

Contact: Joe Nowlan 

t Appmxlnate. 
B Acmmcy damrased as fresuency riscs. 
# h a  meas- dcaric fidds. * Underdevd~ent. Available later in 1990. 

2. Sold m&r lirmaehan Q1(1 1. The addmar in Sweden is: PO Box UM50. S-16120 Branma. Swedm. (08) 733-9310. 



HIGHLIGHTS 
PMFs and Pregnancy: Clues 
Emerge, Conflicts Persist 

Acoherent pictureof theeffects ofpulsedmagnetic fields 
(PMFs) on pregnancy continues to eluderesearchers, though 
somecluesontheinteraction arebeginning toemerge. Speci- 
fically, the timing of the exposure and the genetic makeup of 
the target species appear to be key variables. 

In his latest series of experimentsin which pregnant 
mice were exposed to a sawtooth 20- magnetic field with 
a peak field strength of 15 pT-Dr. Hakon Fr(l1en of the 
Swedish AgriculhualUniversity inuppsala found that delay- 
ing PMF exposwe until the ninth day after conception re- 
sulted in no harm to the embryos. This differs from his pre- 
vious findings, reported over the last few years, in which he 
consistenlly snw increases in fetal deaths and resorptions with 
early exposure (see M W .  JlA87 and Sl088). 

Lasr September, at aconferencc on video display terminal 
(VDV workand health, held in Monlreal, Canada, Friilen ex- 
plained that he continued to see ill effects when he started 
PMFexposureon thefust, secondor fithday of pregnancy- 
but not if he waited until the ninth day. 

This early pregnancy effect agrees with the results of ex- 
periments using chick embryos wried out by Dr. Alexander 
Martin of the University of Western Ontario inLondon, Can- 
ada, and by Dr. Jocelyne Leal of the Ram611 y Cajal Hospital 
inMadrid, Spain (seeMWN, N/D88). In arecent paper, Mar- 
tin reported that the fmt 24 hours of development were the 
critical period for the chick's susceptibility to PMFs. Expo- 
sure on the second day after fert.iliition caused no effect 

The second/thiud day of development for the chick is ap- 
proximately equivalent thccighWninthday forthe mouse, 
ManintoldMicrowaveNous. "Thecell processes in thcchick 
and the mouse are basically the same as far as cell pmliiera- 
tion and differentiation are concerned," he said At the No- 
vember Dcparimenl of Energy-Elccuic Power Research In- 
stitute WE-EPRI) review in Ponland,OR, Manin reported 
that60Hz sinusoidalfields did not increase the malformation 
rate among chick embryos. 

Alsoat the DOE-EPRI meeting, Murray Walshof Ontario 
Hydro reportcd that the mouse were l d y  unaf- 
fected by 20 kHz PMFs at 3.6 bT, 17 pT and 200 pT. There 
were no increases in malformations, resorptions, fetal deaths 
or any olhcrindices.The study was led by Dr. Michael Wilcy 
of theuniversity of Toronto and was sponsored by the Cana- 
dian utility and IBM. 

Essentially the same mouse study has now been carried 
out in three different labs in Sweden and Canada. Dr. Bern- 
hardTribukait of theKmlinskaInstitute in Stockholm,Swe 
den, was the fmt to report that weak U) kHz sawtooth fields 
are biologically active-he reported an increase in serious 
malformations (seeMWN, MIA86 and MfJ86). Each labora- 
tory used a different strain of mice, however, leading Fr(llen 
and Martin to hypothesize that genetics may be the reason for 

the variation in results. 
This view is supported by the results ofProject Henhouse, 

in which six different labs used the same protocol to test the 
effects of PMFs on chick embryos (see MWN, iWA88). The 
one lab which failed to find any effect used a dierent slrain 
of eggs from the others. 'The genetics of the egg could help 
explain the inconsistent results reported by several labs," 
Martin said at the Portland meeting. 

Sweden's Dr. Ingrid Nordenson of the University of 
UmeAandDr. KjeUHanssonMildoftheNationalIn~tuteof 
Occupational Health in UmeA have documented a nearly 
threefold increase in chramosomal aberrations in human am- 
niotic cells exposed to 30 pT sinusoidal 50 Hz magnetic 
fields. This result was highly significant (pc0.001). There 
wasalsoan increasefollowing exposureto 16pT20kHzsaw- 
mthPMFs, but this effectwas only significant at the p=0.06 
level. At last summer's Bioelectromagnetics Society meet- 
ing, they reported thatneither waveform affectedproteinsyn- 
thesis, but that the sawtooth PMF did affect DNA synthesis. 

EPA RF Survey in McFarland 
TheEnvimnmentalProtection Agency @PA) foundonly 

nanowatt levels of radiofrequency (RF) radiation in McFar- 
land, CA, the site of a well-publicizedchildhood cancer clus- 
ter (see MWN, JJ/F88, JIA88 and MlA89). 

The strongest fields, 3-19 nW/cm2, were associated with 
UHF television transmissions-levels "commonly found in 
most urban areas," accordmg to EPA. AM radio signals con- 
hbuted2-8 nW/cmz. Voice of America shortwave broadcasts 
I'm a facility in nearby Delano produced much lower lev- 
eIs0.2-1.3 nW/cm2. FM radio fields were 0.001-0.006 nW/ 
cm2. These data are consistent with informal measurements 
taken in 1988 (see MWN, SI088). 

The cause of the cluster remains unexplained. "Many of 
the avenues of investigation have been exhausted," Dr. Rick 
Kreutzer of the Epidemiological Studies and Surveillance 
Branch of the California Department of Health Services told 
Microwave News. He said the sucte previously had failed to 
uncover anything unexpected in the air, water or soil-the 
same now holds m e  for the RF envimnment 

The investigation is now focusing on determining the 
cancer rates-from 1980 to 198Gin  four counties in the 
region. Kreutzerexplainedthat iftheelevatedcancerratesare 
related to agricultural pesticides, then the whole area--not 
just McFarland-would probably be affected. Some prelimi- 
nary results are due in the spring. 

EPA's report, Radiofrequency Radiation Survey in the 
McFarland, CaliforniaArea (EPN52016-89jQ22,November 
1989), waspreparedby EdwinMantiply ofEPA'sLasVegas, 
NV, office and Norbert Hankin of EPA's Washington, DC, 
office. Copies are available from: Lynne Keeton, Office of 
Radiation Programs, EPA, PO Box 98517, Las Vegas, NV 
89193, (702) 798-2476. 
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FCC Sets Rules for Multiple 
RF Sources and "Hot Spots" 

The Federal Communications Commission (FCC) has 
. adopted fd regulations that exempt some low-level radio- 

frequency (RF) sources located among other more powerful 
sources from having to comply with its environmental regu- 
lations. The new rules were released on January 18 and will 
take effect on April 18. 

The FCC also provided guidelines for measuringRFUhot 
spots" to determine compliance with safety limits. 

The rules will have the most direct effect on low-power 
transmitters in antenna "farms" where the combiinedRF lev- 
els may exceed the 1982 American National Standards Insti- 
tute (ANSI) guidelines for human exposures. 

The FCC will now automatically exempt all sources 
which contribute 1% or less of the ANSI limits ftom conduc- 
ting environmental assessments. Low-power transmitters 
alsowillbeexcusedfrom measuresneededtocomply with the 
exposure standard. 

tion" and that, "in this case, the difference between 1% and 
5% appears to be significant." The FCC's Dr. Robert Cleve 
land told Microwave News that information provided by the 
Environmental Protection Agency showed that a 5% thresh- 
old is "too lenient and difficult to justify." 

In its new rules, the FCC also advises license holders on 
the properdistanceat whichtomeasun:"hotspots"causdby 
the reradiation of R F  fields from metal objects. Electing not 
to set f d  rules, the FCC suggests a guideline of 20 cm for 
the separation distance between a reradiating object and a 
meter's sensing device. But the commission adds that meas- 
urements at 10-20 cm are"acceptable," particularly in deter- 
mining partial-body exposures, while cautioning that meas- 
urements at less than 20 cm "can exaggerate and inaccurately 
reflect" whole-body exposures. The commission recom- 
mendsposting wamingsignsinaany areawherethczeisanin- 
dication of excessive fields" measured at 10-20 cm. 

Some observers are concerned that the commission is 
sending mixed signals on the hot spots issue. Dane Ericksen 
of Hammeu & Edison is disappointed that the FCC has adopt- 

HammeU & Edison, a SanFmcisco consultingengineer- ed "ambiguous wording on the minimum spacing." And Ric 
inn firm, petitioned the FCC to address these issues in 1987 Tell, a consultant based in Las Vegas, told Microwave News 

S1087). The commission responded with a pro- that, "It's appalling that the FCC has been wishy-washy in 
posed rule in September 1988 (see MWN, SB88). The final specifying the measurement distance." 
rule is essential& the same as the proposal. For more information, contact: Dr. Robert Cleveland, 

HammeU & Edisonhadrecommendeda5% Uueshold,but FCC, 1919 M St., NW, Washington, DC 20554, (202) 653- 
the FCC concluded that, "It is better to enon the side of cau- 8169. 

FROM THE FIELD 
Low-Level EMFs: Replies to the Royal Swedish Academy of Sciences 

Inow last issue, we oublished the concludinn sfolemew oftheRoyalSwedish Academy ofsciencer' workrhoo onInteractionMechanisms 
of Low-Level ~lecaoma~netic Fields (EMFs) in-Living ~ ~ s t k s - ~ ~ w n a n t  ~henomen8,heid inslockholm 25-27.1989. The sfaremet& 
which wacsenlrour bvDr. Benn~NordenoftheChrrlmers UniversiN dTechnoloev inGolebor~ ~ d D r .  CloesRamelofStockhoh Universh. - .  ". " .. . 
prompted the fol[owiig repi& 

Dear Sir: werdsienals actonionicmec~ms.onintramembranoUs~mtoins . ~~~ 

haparticipant i n h  w o r k s h o p . l m ~ l h a r t h e a c a d e m y  includ~gspec~c~~ewrpoteins~donsignalcouplingto aspec- 
would oublish rhir summarv without offerinn oariicioants the usual trum of inmtcellular enzvmes. EMFs interact with outward sienals v s  ~ ~' ~ * 
w u r h y  of reviewing its accuracy and scientific perspective or an ingapjunctionmechanismsmediatingintercdularmmmmication . . 
onoo&tv to reach & exmn co&ensus. and remlatinc! cell mowth. . . 

I was k t  made awark of this document in November 1989, 1&a,n&ed&atreedmmaybemvin thatall thatliesbe- 
throueh the courhvof the editorofMicrowaveNews. Mvimuiries tween widemioloav and cvclolnm resonance models "shows no 
of fo& other u.s.-&~ some Swedish-participants inhicie that clear o r ~ p r o d u c i ~ e  p& of results" because the document fails 
thev were unaware of the document's existence prior to its submis- to address the v w  existence of sipTlificant biwffects at athamal 
sion for publication. field eWsure lev.&, as well as their marked frequency and mpli- 

Thefollowinc! remarks reflect adeer,collegialdesire to mmmu- tude dependencies. These fmdings stmngly mint to long-ranpe. 
nicelecetainconcemsshared byolherpartici~u.BecaucSwed- nonlin& physical interactions L h  ato&~cievel, rather-than-to 
ishscienceholds aprwminont world positionin the fieldof biwlcc- chemical ieactions in the fabric of biomoleculcs. 
uomagnetics--as in so many other areas of scienc-it is of great This summary appears to hivialize ar a vast wasteland all re- 
importance lhnt a public statement from the workshop should ac- search except epidemiology and cyclotron resonance models.This 
cuiately reflect the-current state of knowledge. view contrasts with that of the U.S. Congressional Office of Tech- 

I respeclfuily plead that this statement is aneclectic selection of nology Assessment, which, in a June 1989 report, singled out cell 
virtuallv unrelated tonics. It fails to acknowledee that there is a hcdv membrane studies as of snecial sinnif~cance and characterized re- 
ofconn&tedce~ bioiogy on mechanisms ofin&ctions, painting ib search on biological effecL of power frequency EMFs as being, for 
the cell membrane as the locus of EMF activity. EMFeffects on in- the most pan "of very high quality." 
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FROM THE FIELD 
Norshould the epidemiological Gndings be dismissed as indicat- 

inc onlvUa slight overall increase in the relativc riskof canca." Re- 
c&t repons ofa tenfold increase in braincancer risks among caLain 
electronics workers CThomas, 1987) and a sevenfold higher risk of 
leukemia among telephone cable splicers (Matwoski, 1989) argue 
otherwise. 

It would seem inappropriate to single out the cyclotron reso- 
nance model as the pivotal theory capable of experimental evalu- 
ation. Low-frequency sensitivities have also been described in 
modela t h a t b r i d g e h  high-frequency coherent oscillations (milli- 
meter microwave) to low-frequency manifestations in L o b -  
Voltaramcdela (Ffihlich. 1975.1977); in similarbridgesbaween 
high- andlow-frequency oscillations in limit cycle behavior of cal- 
cium iom (Kanmarek, 1976); in local supexconductivity (Achi- 
mowicz et d.. 1977): in chaotic behavior of moledar  oscillations . . 
(Kaiser. 1964): and inmicrowave effects on d cell membrane en- 
m e  activitv urnsistent with mhaent oscillations at 10" Hz (Bli- 
n6w~ka et af, 1985). Lednev (1989) offers an exciting new visiaon 
cvclotron-like resonances in mdinatimt comwunds between cal- 
ciumions and proteins inthepresenceoffuedahdoscillating~~s. 

Is itnotintherealmof fantasy tommmend  that futureresearch 
focus onpossib1eeffects"on w&-ci~aractnizeds~stans at thelow- 
est possible levels of mmplexity'? This belies the challenging wi- 
dence that observed sensitivities to low-frequency EMFs are 
intrinsic to complex ordering of proteins and lipids in membrane 
sm~~hzres. . - -. . . 

Thounhsensitiveandevenpainful. some final questionsmay be 
r a i s e d . ~ ~ c e P m f e s ~ l s N & a n d ~ a m e l h a v e n o ~ ~ e n t ~ r d s  
of published bioelectromametic research and since many partici- 
p&ts wereexc~udedhm~e~arationof thesummary, wei&ey as- 
sistedinitsprepdonbyothen, andifso, by whom?Inviewof the 
intanstio& &porlance-attaching to the academy's mnclusions in 
a matter of such great public interest and scientific impmrance. is it - .  
not unusual to arrange publication in a newsletter that circulates 
within ananow segment of the scientific and engineering conmu- 
nities? 

We earnestly hope that the academy will offer a sorely-needed 
fonrm forcontinuine scrutinv of the evolvine science of bioelecho- 
magnetics. It was &he& a&vilege to lresesent our !indings in the 
greathaUs of the RoyalSwedish A c h y  ofSciences, founded250 
years ago, with its proud haditions of pioneering suppon in many 
areas of the physical and biological sciences. 

The workshoppapas, now in Pmfessor Ramel's hands forpub- 
lication. contain detailed annlyses and critical syntheses that may 
lead to a somewhat different emergent ovaview. 

Sincaely. 
W. Ross Adey. MD 

VA Medical Center, Loma Linda, CA 

Dear Sir: 
DurinctheRovalSwedish A c h v o f  Sciences' workshoa one 

d e  &;was &oted to a brisk di&ussion of mech&.tha! 
mieht account for the varietv of cellular and emdemioloeical resulls 
pr&ted by the speakers. MU& of this ~ ~ 1 & e d  am& the cycle- 
tronresunance ideas of Liboff andcoworkem. 

As thediscussion unfolded, led in llngepm by Herman Schwan. 
it became clear that if mechanisms of interaction muld not be de- 
vised to a~count for the many interesting and puzzling results pre- 
sented at the meeting. Lhen perhaps the results were of little interest 
or weremaybeevenspxious. AsIlistened. Ircalizedthattllephysi- 
cists were the stumbling blocks. They argued that results like o m  
didnot fit withthcureading of thelawsofphysics. Ourfidings were 

thereforenot mnsidered"rcal."It wasmy impressionthat thew con- 
clusions were based on a m c e i v e d  notion that the electric field 
is responsible for the c e l l ~ l a r c f f o c t s . ~ ~  one was much interested in 
urnsidering the possibility that the magnetic field muld in fact be 
causing th& hi-fly spedific and s&tically signifcant observa- 
tions. 

As a biologist, Idon't understand why biological effects suchas 
those observed inmy and Ann Hrndewn's laboratoly are received 
with such skc~ticism bv ohvsical scientists. When we owent these 
data&othabiologists,-keiarenot astounded,nordo&ey callnpn 
us to swearuo and down that wehave indeedstimulated an increase ~- ~- 

in rpccific hwsaipts. After all biologists who study responses to 
suess,suchas heatshock. scesimilar,butdiEfakindsofchanges. 
Yet when our fidings were presented at the workshop, the physi- 
cists andenaineersmected them with disbelief. In mnuasf the biol- 
ogishin~&o~~eremost~eptiv~~tely,iherewere 
onlv a handful present 

. ~ t  the eMi of the meeting I was one of six or seven people in- 
volvedinthepreparationofasummary statement Weallagreedthat 
nnderswdiG &e mechanism of EM% intaaction is imp&nt  and 
thatit will mmeasmoredataappemed. Itwasnever considered that, 
in the absence of a mechanism. what we had reported was a MIL- 
effect. 

It has become clear that the academy has shifted its position on 
its decision to puhlkh the d g s .  S w n  alter I ~ e d  home. 
I wasaskedhy h o f e s s o r ~ ~ e l m ~ v i d e t h e a c a d e m y  withamanu- 
script of my talk. I immediately did so with mnsiderable care and 
eff& I never heard h m  the &idemy again and my manuscript 
seans m be in limbo somewhere. 

At least some members of the academy appem to have changed 
their minds-witbut the courtesy of telling us. They have judged 
our scientific resauch and found us guilty of not being able to ex- 
plainourresults with amechanism that meets their approval. By im- 
olication our data are susvect or mav m t  wen be real. 

Pmf~sors  Ramel and~ord6n h&e selectively chosen unrepre- 
sentativeexamoles out of tlxeevav excitinn davs of ~~esentations. 
Ins0 doing, t h e ; h a v e ~ h e d h i g h l ; i n ~ e s & ~ l ~ b e c a u s e  they 
found the suggested models wanting. 

Sincerely, 
Reba Gwdman, PhD 

Columbia University Health Sciences, New York, NY 

Dear Sir: 

I havemixed feelines about the mnclusions reachedbv the Rov- 
al swedish  cade em^ oF~ciences following the May workshop. k 
aparticipant1 was moved by the abundant hospitality shown by the 
hosts, particularly Dr. Claes Ramel. I t  says worlds about Swedish 
science that I have never attended an M c a n  conference in this 
area-whether sponsored by BEMS. WE.  DOD or EPRI-that 
even came close to marchine this Stockholmmeetina. I had the feel- 
ing that at long last1 was a&nding ascientiFic meet&, andnot one 
of the dog-and-pow shows that we attend regularly in the U.S. - .  

~ev&elc~.d&iteitsexcellentplanning andquality.thcreare 
same disturbing aspects to what has happened since this meting: 

(a) Manuscripts were submitted by the participants with the under- 
standing that these would be formally published in eitherpumalor 
book form. To the best of mv knowledce. there has been tiulcor no 
mo~ementto&teto~ublish;he~roc&~s.~neho~esthatthis& 
lay has more to do with simple human inertia and that there are no 
hidden, amtraining forces at work-objectionsperhaps tothemn- 
tent of the various presentations. 
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@)Onecanhonestly criticize theway inwhichthemeeting wassum- to keep pace. 
marized.1 amnotsure that any scientificgatheriq atwhichdiverse (d) The wnclusions suggest a number of research shategies. B e  
points of view arc hotly wntested can be neatly summarized in a causeofmncemoverthe"widely differentnahiieandlevelofcom- 
completely objective manner, and perhaps the organizers sbuld plexity" of the ELF studies. a more "systematic approach" is pro- 
have been wise enough not to w. If the manuscripts had ad posedin which differentgroups"coordinatetheir work."Itseems to 
promptly moved toward publication, then the sense of the meeting me that the one major previous auempt along these lines, the New 
would have been pmperly judged by the scientific mmmunity. In- YorkState Power Lines Project (NYPLP), turned into anear fiasco. 
stead. the oreanizen chose to delay the~mceedines and aiveus the Irecall, in~aaicuiar. the welt-meaninsconsultw who setuvexw- 
benefitofIGir wnclusim. Iris aiitlle;listurbiigkat w'havenow sure syste& and lelt them in the ha& of well-meaning lifi sc& 
secntwo versions oftheseconclusions. It is ve~disturbina t o r d l  lists whodimt'thavcthefocniestnotionofwhatharnrned whenthw 
thc efforts towards the end of thc workshop assemhl; a group switched the systems on My opinion is hi ;he most reliabie 
cluu~ed with issuing a consensus statement I am not sure how this NYPLPexwriments weretheonesthat waolesswordiiated.Good 
gron~waschos~b~t~thinkithadsomelhingtodowithwhocau~ht science is done by good scientists, not by goad scientific commit. 
the fist metro aain back from the meeting site. tees. 
(c)Thcstatementby   or den and R a m e l ~ g h t h a ~ e b e e n m o r e ~  
resentative of the tone of the workshop if they had seen fit to em- 
phasize the positive instead of the negative. No one denies the lack 
of an acceptahle"physical-chemical"mode1 to explain the ELF in- 
teraction but how many still doubt the influence of weak ELF mag- 
netic fields? It may have cscapedNord6n's attention that the accep- 
tance of effects per se by the larger scientific wmmunity is itself 
noteworthy and remarkable, quite independent of the poor physical 
understanding of theunderlying mechanism. Science is asmuchob- 
serving asitis &sfonding.Inphysics, especially, one fmds wide 
gaps between experiment and theory. Unfortunately, in the piesent 
arca. there is a small cadre of theorists who reject the experimental 
data simply because they cannot frame aproper explanntion for the 
results. Nor& and Ramel have unwittingly acted to reinforce this 

It is indeed apity thatNo~andRamelneg1eetedthemeeting's 
lengthy discussion on the role of epidemiology. Now that the epi- 
demiologists have wnvincedmost of us that ELF hazards exist (the 
Matanoskidatapmuadedme). is itprudentto spendlimited funding 
on more and more epi studies without comparable expendims on 
basic research? There arenow 22 epi studies underway worldwide. 
Are there half as many basic science studies funded? Judging from 
thelittle wehow of themechanisms involved, it ismrealisticto as- 
sumethatepidemi01ogy alonewilleverhelpusuntanglewhatis h a p  
pening at the physical biochemical and physiological levels of inter- 
action. If we ever hope to do more for the public and the power 
indusw ocher than suggest "prudent avoidance," a lot more labora- 
tory work has to be done. 

wsition bv emohasizine the neeative. or "mntroversial" asuects. Sincerely,   ow ever, hec&eh~,~-takingeffor;sof ~ d e ~ , ~ i ~ l r m ~ , ~ ~ ~ d -  
man, etc. shouldnotbe forced to suffer the sins of theorists who fail 

Abraham R. Liboff, P ~ D  
Oakland University, Rochester, MI 

Conference Reports from France and Bulgaria 
Dr. Chnr&sPolk,profecsorofe1echiColengi~eri at Ihe UniwrsityoJRhode Islandin Kingsron./i&dIhe following reporfsafierattending 

the Bioelectrochemicol Society's loth lnlemational Conference on Bioelectrochemishy and Bioenergetics in Ponr-d-Morrswn, France. 
September 24-29.1989. nndmdrhe International School on Electmmagnetic Fields and Biomembranes in Pleven, Bulgaria. Octokr 2-8.1989. 

Bloelectrochemlstry and Bloenergetlcs-mince In the wntext of electmporation and cell fusion. Sianette Kwee 
A substantial part of thii meeting was devoted to the discussion of the University of Amhus, Denmark, identified effects of "low E- 

of eeU electrowration and closelv related tooics.The increasing in- fields" as those caused bv fields of 20-40 k V h !  In a oaner which ' . ~ 

terestin this i c a  has beenstimulated by the&eofvery largeel&bic does not appear in the adshact bulletin. ~wi'Chiunadzhcv of the 
(El fields Olundrcdsof kV/m) to temwrnrilv fusecells for the t r m -  AN. Erumkin Institute of Elec!mchanisw at the U.S.S.R. Acad- ~~ ~~ ~~~~~ ~~~ ~ - - ~ ~ ~ -  

feiof genekcmaterialin&&atio& whc&cells aresurroundedby emy of Sciences in~~-wrepor t& that &e average time required 
a low mnductivitv fluid to chanee the ion mnductivitv bv an E-field oulse is less than one 

Efforts direct& towards optimizing this technique have led to 
veryactiveresearchonmembranebehaviur.Theohjectiveof this re- 
searchis tounderstand whathappenswhenpnosity isincreascdsub 
stantially---butonly for avery briefperiad-so that the cell remains 
viable. Some of this work deals with membrane structure and basic 
membrane processes and is of interest also to those who normally 
work with the wmparatively very low intensity E-fields used in tis- 
sue repair. For example, Eberhard Neumann and wworken at the 

. . - -  r - -  
pec.  w h e  the time necessary to change the average pore diameter 
is abaut 10 msec. He indicated that the resealing time (i.e.. time re- 
quired for pore disqpamnce) is highly variable for different lipid 
membranes. but is generally above 10 sec. 

Sevaal papers addressed photosynthesis. elecuoluminemnce 
and other effects of visible light in biomanbranes. For example, 
Vlad Brumfeld and Israel Miller of JsmeSs Weirmann Institute of 
Science inferred the elec!mrhoretic mobiitv of rhodopsin mole- 

Univ&ity of ~ i e l e f h a  F.R.C.. pointed out that the DNA-mun- cules insid= vesicle membranes from differ-ces in p h o ~ l u m b s -  
&on system is repidly polarizable. cencein thepresence andahsenceof"1ow amplitudc"(8 kVhn)msec 

J. Teissig of the Center for Biochemistry and Cellular Genetics pulses. Michael Drain and wworkers at Rockefeller University in 
in Toulouse. France, argued that ceU fusion following electmpora- NewYorkCity discussedphotogatingof ioniccurrentsamss alipid 
tion is aconseqnence of adeaease of repulsive hydration forces by bilayer and showed that currents oFlarge hydrophobic ions depend 
the E-field which disturbs the regular organization of water mole- upon photoinduced charge generation inside the membrane. 
cules. Hc indicatedthat itisnormdly hydrationforces whichprevent - f i e  discussion of el&vical and electromagnetic stimulation of 
contact between cell membranes and that these forces, as well as bone and tissue repair by Heinrich Berg. MartinBlrmk, RebaCwd- 
eleclmstatic repulsion, are opposed by van der Waab forces. man, Ann ~endekon. Charles Polk, Sol Pollack, Joseph Spadaro, 
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FROM THE FIELD 
Mays Swic~TomTenfordeandB~dVeyetidentified twore- 
gions of EfieId amplitude where effects have been observed. E 
fields at frequencies from a few Hz to 100 W z  with amplih2des be 
tween 0.01 V/m and 10 V/m have been shown to produce various 
biologicalrespoll~es.Theseresults areconsiderednonconlmversial 
because the co~~esponding current densities are well above the 
endogenous levels (-10') A/m2). 

Effects at lower field intensities, down to 106 Vlm such as the 
calcium efflux "window effects" observed by Ross Adey and Carl 
Blackman wd some of the Gwdmm-Henderson observations 
showing modification of cellulnr protein synthesis, arc to 
explain because they correspond to levels below thamalnoise. Pro- 
b a y  non-equilitxi& ther&odynamic processes and processes in- 
volving considerable amplificationvia field effects onenzymesplay 
amleinthese'~ulaawW'~ldintensiNeffects.mostofwhichseem 
to appear only in the presence of an itemating magnetic (B) field. 

Vevret. of the Universitv of Bordeaux. France. m n e d  on ex- 
pnimArr &signed to expi& results ob&ed with & "Priore a p  
paratus" which pmducedconsiderable public discussion in France a 
few years ago. Apparently, aseries of well-wnlmlled aperiments 
bv reoutable bioloeists Mnfrmed that this marams did stimulate 
*of the verteb;ate immune system. -Priore died in 1983. 
Wedinfomationontheelectrical andmaeneticchar~~teristicsof 
his apparatus was lost-although it islmom that the device simul- 
tanmuslv used a steadv (DC) B-field and a 9.4 GHz micmwave 
(MW) c&er modula& & vkous 6equencies in the MHz range. 
Veyet's group now studies only the elfects of modulated MWs on 
the immune system of mice at a power level of 30 pW/an2, wr- 
respondingtoaspecific absorption rate (SAR)ofO.OIS W/Kg-well 
below the threshold of 0.4 WKe for thermal effects. Vcvrct's l a b -  

21 and 32 MHz stimulate immunc response, wcle modulations at 
other frmuencies between 14 and 41 MHz depress the immune 
system. 

Electmmagnetlc FIelds and Blomembr8nesBulgarla 
At this conferencemore than halfof the papers were devoted to 

eleclmpomtionandelecaically stimulatedcell fUsion,reflecting the 
substantial interest in bioredinology within the eastern bloc wun- 
hies. Many of thesepape~~ came fromvarious agticulhlralresearch 
institutes. 

Amongthepapersdealing with'low"fieldintmsities(ih. those 
less than 1 k V h l  I found the followine ~articularlv inmestinn: 
(1) A one-ho&l&~~.by Valeri ~edne;,'headof th; hboraln6 of 
Muscle Biwhvsics at the U.S.S.R. Academv of Sciences' Institute 
of Biu1ogick lkysics in puschino, on"~ar&etric Resonance" was 

UPDATES 

possibly the must impztmtpapa presented at the Plevm confer- 
ence. It provided a qurmtitative explanation of the various experi- 
ments bv Abe Liboff's mom. which a m m  to be theoreticallv - .. . . 
muchmore plausible than thccyclotron resonance mechanisms pro- 
wscd bv Libff and Bruce McLeod. Based on enrlier (1960) ~ u b  
iished &xian work, it showed that E- and B-fields at 
freouencies canaffecttransitioli~betweenvi~tionalstates of anion 
wi& the molecule to which it b bound. 
(2) Y.A. Kholodov of the Institute of Higher Nervous Activity, 
U.S.S.R. Academy of Sciences, Moscow, re* on the response 
of human volunteers exposed during randomly-spaced 60 sec pni- 
ods to DC B-fields of up to 120 mT md AC B-fields of 0.15 mT. 
Kholodov reconled the subiecfs' EEGs and their verbal descri~tious 
of sensations. including p&. He pointed out that themela&pig- 
ment in the substantis niera (where serotoninis inuduced) is one of - .  
the v a y  few paramagnetic proteins. 
O )  Ruecao Cadossi of the Universiw of Modena. Ilalv. summa- 
"zed $&mation presented earlier at {he U.S. BRAGS meeting on 
the effectoftriancular B-field~ulses (20 G. 3 msec risetime. 7 mser: 
docay time) on &e immune system. He emphasized that the nature 
of observed effects (i.e.. lnn~hacyte inulifcration) critically de- 
pol& upon when thesignai is-appded ;furing the &ll cycle. - 
(4)IgorVaravev andO.V.Betskv,bothof theInstiNteofRadio En- 
gie-&ng wd~lecmnics, U . S . S : K . A C ~ ~ ~ ~ ~  of~ciences.~owow, 
reponedon avariety ofexperiments showing interactionofMWs at 
nin-thermal  level^ with-living systems. -%hey observed "reso- 
nances" or "window effects" at 41.2 and 70.45 GHz in Ecoli (in- 
creased rates of cell division). genetic effects in Dmsophila at 46 
GHz and blocking of the repair mechanism for DNA after radiation 
damage at51.7 GHz. In expaiments in which E-mli DNA was ex- 
posed to p o l d  Efields at51.78 GHz, they observedchwges in 
wnformation,but no breaks. Experiments on cell membranes. em- 
ploying millimeter waves at power levels of 0.5-10 mW/cmz, 
showed "resonant frequency efFects" only in living. and never in 
dead. tissue. They also stated that some observedresonmce effects 
corresoond to uansitions between rotational enerr+ levels inwater. 
(5) 1. ~lavinsh of the Institute of Biology. ~ a t v i g ~ c a d c m ~  of Sci- 
ences Riga, U.S.S.R.. describedhsB-fielddevice. whichisinclini- . -~ 
cal use forbone and tissue healing. The systemconsists of apair of 
seminexible mils and a v a v  compact sianal Ememtor which nluas 
into the European smdud>20 \i. 50 H; power outler The dev& 
generates 1 mT B-field pulses with a rise time of 0.5 msec and a de- 
cay timeuf0.6msec,r&~edeithaat80~zorataratewhichvaries 
between 40 Hz and 120 H z  Klavinsh claimed that variation of the 
repetitionrateis essmtialto obtainthe desired physiological effects. 
(6) Fritz Pliqueu of Leipzin, C.D.R.. reviewed pulse techniques for 
measuring ihe elecirid -$ramem of biological tis&n- 
ductivity and dielectric permittivity. 

INTERNATIONAL 
TheNon-Ionizing Deeade ... TheU.K.'sNationdRadiologi- 
c d  Protection Board (NRPB) has included a new chapter on 
non-ionizing radiation in the fourth edition of its 62-page 
Wet, Living With Rodintion (1989). The NRPB takes a 
conservative view of NIER risks, explaining that epidemio- 
logicaldataare"equivocal" and that the risks of exposure, "if 
real, are within the range regarded by society as tolerable." 
The booklet is available for £3.50 from: Her Majesty's 

Stationery Office fIIMSO), Publications Centre, PO Box 
276,London SW8 5DT.U.K. (01)622-3316 .... An interesting 
contrast to the booklet is an editorial that appeared in the 
NRPB's January 1990RadiologicalProfectionBulletin. The 
unsignedcommentary welcomes thenew decade by suggest- 
ing that, 'The 1990s might be the decade of non-ionizing 
radiation." For more information, contact NRPB Informa- 
tion Services, Chilton, Didcot, Oxon OX11 ORQ, U.K., 
(0235) 831600. 
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MEETINGS 
EMF Elfects, West Germany ... An international cast of re- 
searchers is expectedto speak at the April 1-7 symposium on 
Electromagnetic Field Effects on Molecules and Biological - Cells, to be heldattheuniversity of Bielefeld, F.R.G. Among 
the topics to be covered are mechanisms of interaction and 
weak field effects. Contact: Dr. E. Neumann, Faculty of 
Chemisky, University of Bielefeld, PO Box 86-40. D-4800 
Bielefeld 1, F.R.G., (0521) 106-2053. 

PEOPLE 
Dr. Herbert Pollack, 84, died on January 2 of cardiac arrest. 
A charter member of both the Electromagnetic Radiation 
Management Advisory Council and the Bioelecmmagnetics 
Society, Pollack is most widely remembered as a consultant 
to the State Department in the 1970s on the inadiation of the 
U.S. embassy in Moscow. He also advised NASA, the USAF 
and the Office of Telecommunications Policy and served on 
a number of ANSI subcommiuees setting standards for RF/ 
MW exposures. A faculty member at the George Washington 
University medical school from 1964to 1970,andaprofessor 
emeritus thereafter. Pollack also consulted on nutrition and 
health to the SurgeonGeneral, theworld Health Organization 
and numerous Mher institutions worldwide. He received an 
MD from Cornell University and a PhD in Physiology from 
the University of Minnesota. 
Professor T. Dvorhk, the longtime organizer of the biennial 
EMC symposia in Zurich, Switzerland, has retired from the 
Institute for Communication Technology, where he had 
worked since 1969. The 1991 symposium will be chaired by 
Dr. G. Meyer. Professor P. Leuthnld will serve as the presi- 
dent of the symposium and Professor Ralph Showers once 
again will be the technical chairman. 

RESOURCES 
PEMF Review,.Dr. Andrew Bassett of the Bioelectric R e  
search Center in Riverdale, NY, has published a comprehen- 
sive review of the "Fundamental and Practical Aspects of 
Therapeutic Uses of Pulsed Electromagnetic Fields 
(PEM~)"  in Critical Reviews in ~ iomedic i l  Engineering 
( I  7.pp.451-529,1989). The paper, which includes 330refer- 
en&; was refereed by Dr. ROSS Adey of the VA Medical 
Center in Loma Linda, CA. 
Ionizing Radiation ... The National Research Council's 
Committee on the Biological Effects of Ionizing Radiation 
(BEIR) recently issued its fifth report on the health effects of 
ionizing radiation, which concludes that the risk of develop 
ing cancer following exposure to low levels of X-rays and 
gamma rays is three to four times higher than previously es- 
timated. Healrh EffectsofExposure toLowLevelsofIonizing 
Radiation, known as BEIR V ,  is available for $35.00 (paper- 
back) or $40.00 (hardcover) from: National Academy Press, 

2101 Constitution Ave., NW, Washington, DC 20418, (800) 
624-6242, or (202) 334-3313 .... The Senate's Committee on 
Governmental Affairs has published Early Health Problems 
of the U.S. Nuclear Weaponslndustry andTheirI~lications 
for To& (Senate Print 10143). The 16-page report is avail- 
able from: U.S. Government Printing Office. Washington, 
DCm02. 

Mind Contrnl,.Larry Collins, the author ofMaze, amman B 
clef on the use of ELFto control behavior(seeMW, J/A89), 
has now written a nonfictional version. See the January 1990 
issue of Playboy. 

STANDARDS 
New Zealand W/MW Standard ... The New Zealand gov- 
ernment has proposed adopting most of the 1985 Aust~alian 
RF/MW exposure standard. (The Australian standard covers 
300 kHz-360 GHz, but theNew Zealandproposal apparently 
covers iust300kHz-100GHz.) Aiong with theexposurestan- 
dard, New Zealand is seek& camments on adopting Aus- 
nalia's PrinciplesandMethods ofMearuremen&300 kHz to 
I00 GHz. The Standards Association of New Zealand has 
asked for comments onRadio Frequency Radiation. Part I :  
Maximum Exposure Levels-300kHz to 100 GHz @Z 
6609.1) and part II: PrinciplesandMethodr ofMeasurement 
-300 WIz to 100 GHz (DZ 6609.2). The Ausanlian standard, 
Maximum Exposure L e v e l ~ a d i o f r e q u e n c y  Radiation- 
300 Wiz to 300 GHz (AS 2772-1985). is "flat" at 1 mW/cm2 
from 30 MHz to 300GHz (seeMWN, MlA86). Comments on 
theNewZealanddrafts weredueby February 16.Forrnorein- 
formation, contact: C. Gorman, Standards Association of 
New Zealand, Private Bag, Wellington, New Zealand, (04) 
842-108. 
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New OcPtlook on Very Weak Electric Fields (continuedfi 

lipids and DNA are al l  electrically sensitive and their action 
depends on their topology." 

By assuming that a molecule is sensitive to specific fre- 
queuciesandthataceUularmechanism exists forthe signal to 
elicit a cumulative effect over time, Weaver and Ashmian 
have devised models which show that thresholds for electric 
field effects can be lowered by afactor of 100,WO below the 
thermal noise level-to levels as low as 4xl06V/m at 100Hz 
and 106 V/m at 1 kHz. 

In their paper, they illushate the action of the field this 
way: "A reaction that is poorly catalyzed may n o d y  pro- 
ceed at a negligible rate, but the rate may increase signifi- 
cantly upon a field-induced conformation change of the en- 
zyme. Each cycle pmduces a 'pulse' of product that may 
accumulate on one side of the membrane ...." 

The optimal coupling would occur in the range of 100 Hz 
to 1 W,basedontherelaxation timesof transitionsbetween 
different structural arrangements of enzymes, axording to 
Weaver and Astumian. Very little research has been camed 
out on this part of the electromagnetic spectrum, however. "I 
havealwaysbeeusurl,risedthatpeoplehavenotfocu~m~ 
on these frequencies," Astumian, a member of NIST's Bio- 
processing Metrology Group, said 

CLASSIFDS 

I Schaefer Applied Technology 
200 Milton Street, Unit 8R. Dedhom;MA 02026-2917 
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Electromagnetic Analysis - AM, FM, TV Field Measurements and Predictions - Evaluation of Compliance with FCC Guidelines 
Power Frequency Field Surveys 
Environmental and Industrial Health Studies 

Paul C. Gaitey 
Consulting Physicist 

4141 Forest Clcn Dr., Knoxville, TN37919. (615) 974-9829 

When asked about the model's possible implicatious for 
magnetic fields, Weaver, who is affiliated with the Harvard- 
MIT Division of Health Sciences and Technology, replied, 
"It's hard to make the case fordirectlow-level magnetic field 
effects." 

Interestingly, the Weaver-Ashmian model implies that 
one would expect to see frequency windows like those iden- 
titied by Drs. ROSS Adey and Carl Blackman. "Amplitude 
windows are more puzzling," Astumian pointed out 

'%e-h has been stymied because people have not ac- 
cepted that these effects could possibly be real," Astumian 
said. "Now we need a lot of experiments." The other major 
part of the problem, added Weaver, is that the fundimg for re- 
search has been very poor. 

Science magazine is widely read in the scientifi commu- 
nity and the Weaver-Astumian paper has amacted much in- 
terest--especially as it was featured on the journal's "This 
Week in Science9'page. The entry began, "Do the electric and 
magnetic fields that are pmduced by common household ap- 
pliances,vidw displays, electric blankets, utility powerlines, 
radar emitters and other sources pose significant hazards to 
health?" 

(Note that figures 2 and 3 on p.461 of the Weaver-Am- 
mian paper are reversed.) 

I GENERAL: I 
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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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ELF NEWS 
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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HIGHLIGHTS. 

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, 
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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- 
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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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enagy consumption nnd exposure to low trcquency EMFs that has 
occurred in our muntry over thc past 40 yew. thae has been no 
mrremondine incrcose in the incidence of childhood leukemia or 
otha ~h i ldhok  can- dtning this same time paid. ... mn Septemba 1989. the NCI initiated a four-year sLudy of 
childhood leukemia and EMFs in collaboration with the Children's 
CancerStudy Gmup(CCSG).TheCCSG is amulticenternetworkof 
&attic oncologists, epidemiologists and other canca m h a s  
fmm38 institutions nndaff~liatcdhospilals acmss the U.S.The EMF 
study is part of a Larger investigation evaluating therisk of childhood 
leukemia associated with a numba of factors, including pwatal x- 
rays, indwrradon, chi1dhood andpregnanq-related disenses. preg- 
w-n:lateddruguscandmoIdng,~tal~ati~n$ household 
chemical e m s w  and famiiv histories of cancer.... 

The &F evaluation wili involve approximately 6W children 
who develoocd acute Ivm~howtic leukemia under the age of 15, and 
600 match& mnmlsksiding in six s m s  .... n ~ e  study has several 
methodoloeic advantages which should clarify the ratential hazard 
associatedwith EM~sy~oremost. the study &cl& a v a y  smng 
m%mmxnent mmwn cnL... Swnd ,  the study will focus on recently 
diagnosed cases o i  leukemia ... 

Results are stillpreliminary butindi~thatancxccllentpredictor 
of penonal magnetic field exposure can be oblnined from mensum- 
men& of m a w i c  fields in the bedmom for 24 how,  mupled with - 
mt measurements made in the familv mom and kitchen... . 

written -&that were sent b &A on A@ 17.1990.*All~CI 
revieww a@ that the human epidemiologic data to date did not 
suppnt the sweeping conclusions made in the EPA repoh In our 
jud~ttheconclusionspresentedwerenotscie&cally soundnnd 
wae urmecessarily alarming. 

Recentlv. staff membas at the NCI reviewed the revised EPA 
druftrrponhatedOctober 1990.  numbero of wncans wereraisedas 
to tbe nccuracv of statements found in thebodv of therecat, butmost 
hprtantly thke~ecutivesunumyremained&&c~~ unbatanced 
and we believe it should be substantially rewritten. The avaiiable 
evidenceis, inourview,fartw weakandcontradictorytosupportthe 
ovaall message that epidemiologic studies "involving eieceical 
power frequency e x p n m  show a consistent panem of responre 
which suggests a causal link ."...Th ere a p p r e d  to be a tendency 
throughout the report to dismiss negative or inmnclusive fmdings 
rathathanwei&in~ theseinmistenciesintheovdin~tatim. - - 
~iescpmblems werethencar r iedover to theexmt ivesu~ .Thc  
cbildhoodcwcersmdies, in particular. an: far from"shung" when all 
the available data are considered 

. 

It could be made more clear in (he document that no statistically 
sienif~cwtassociationsof cancc~withEMFmcasurements havebeen 
fobtd. The few "stntistically signiticant a s ~ ~ : i a t i m ~ ~  reported in 
e~idemioloeic survevs are with indirect indicalon: of EMFs. such as 
vkecode&!igudons andjob titles.~eithajobclassifi&ons nor 
d i a m  of n h v  externalrowaliw are h w n  to correlate welt 
w i l h ~ ~ ~ e x p o s u r c s  in thc ~~rk~laccorhornc ,  mdjobclmificatim 
may be indicators of exposures other than to EMFs .... 

[SomcEPA] statemenrsrest upon theimplicit assumption that the 
carcinogenicity of EMFs has been demonsmlc* which it has not. 
Missin~thmu&outisaclearstatcmmtthatwe~otmncludeatthis 
time whether EMFs pose a cancer hazard.... 

~nsummary,itisnotcleartoda~ whetherexposun: tolow intensity 
and low frequency EMFs pose a cancer risk Previous studies have 
beeninmnclusivcand inconsistenLThm m n o  laboraloryinveslign- 
tiom linking EMF exposures to cellulnr vansfmatiun or animal 
cnrcinogcnesis .... [Wjc found thnt [EI'A's] conclusions wnc not 

balanced, were open to mkkmpretation and, as such, were met- 
essmily a l d g  to tbe Amcricanpublic .... 

OSTP 
Eugenc Wong, arsociafe director for physical sciences a d  engi- 
neering: The issue of low level EMFs and their possible cfTects on 
health is not new to OS TP.... Over a year ago---in Octoba 19% 
~ ~ ~ ~ ~ ~ r e c e i v e d a r q u e s t  fmnthedO~to-hestigatethescientitic 
validity of possible associations between exposure to EMFs and the 
devel&& of certain forms of cancer. J.&t summer. Dr. James 
~ y n ~ k n ,  OSTP'S former associate director for life~ences, and 
Dr. Bmmlev mecificallv asked CIRRPC to review the slatus of 

clarify ourstanding questions.... 
Last-ertheWhamrofEP&WilliamRe~y. 85kedDr. 

Bmmley if it would bepossible forFCCSET to idpendently review 
[EMFs and canccrI. in addition to the review that would mrmally be 
conducted bv EPA's SAB.... 

Dr. ~ m & ~  passed on Mr. Rcilly's q u e s t  to Dr. Alvin Young. 
dircctorofthcO~ceofAgri~~1uwlBiotcdmoIogyatthe~ent -. 
~ f ~ g r i c u l m .  who is C ~ ~ O ~ C I R R P C  .... 

Shortly beforeEPA'sdraftrrponwas scheduled toberelensedto 
the SAB for twiew. EPA was &ed to brief Dr. B d e y  andOSTP 
on the contents of the repnt  On Novanba 26, 1990. Dr. Ericb 
Breuhauer. the assistant administrator of EPA ami two of his staff 
members, &. William Farland and Robat hicCaughy. who were 
heavily involvedinthe~ationoftherepar.briefedDr.Brmnley. 
myself and several other members of OSTP's staff. 

Much of the briefing amcaned the body of the repar. which, in 
general is a workmwlike summmy of various studies of the health 
effects of exposure to EMFs. However. themembas of OSTP at the 
briefing expressed concerns that the repon's executive summary 
mntainedconclusionsthatdidnot~ately~~.flectthem~tofthe 
ieport For example, the executive summary s t a b  that "[a] large 
number of human studies are available in which the relationshim 
between humancanca incidence or m d t y  and e x p u r e  to EMks 
have been investigated." In fact. the r c m  cites only about a dozen 
such stdies involving clcctrical pow& sources a;d a few m m  
involving RFsources. Some of the studies involved vay few urses, 
and some are assessed by the repon itself to be seriously nawed in 
mclhodolocv. Funher, mmv of the studies did not involve a mea- 
surement ofexposure to E h i ~ s  but proximity to potential sources of 
such fields. Inked, one study found tha~ "risk tended to increare with 
increasing d i s m c "  from k c h  a source. 

This punling f d i n g  i l l u sms  tbeslarcof lmcmainl~ left by the 
existing&dies.astatc t lk is  a c c ~ l y ~ Y e d i n t h e r & r t b ; t n o t  
in the executive summ ary.... 

At !he brieting, the OSTP staff members made no demand that 
EPAtakeanypaaicularcourseof actionwithisrepoRWeexpressed 
our views and left it to EPA to decide what to do. 

Howeve; about two weeks after the briefing--but before the 
revorthadbeensentto theSAB a n d t h a e f m r e l d t o t h e ~ ~ b l i +  
s e v d  press ieports appeared implying that OSTP was in &me way 
delaying rcleasc of the report This implication is vatentlv false ... 

~ u ~ o u t t h i s p & , t h e o b j e c ~ v e o f ~ ~ h a s & ~ ~  
thatscientificfsctsarepresentedaccurately to thepublic. Whm there 
isgeneral~mcorairUyanddisa~entwithinthesci~t~~unity 
as tothemewing andimplicationsofresearchfm&gsasis thecase 
with the health effects of EMFs-prrmature and unwarranted con- 
clusions are~afe .RewnsshouldbefactuaL and Wiexecutive 
summaries sh&d refmiti trbm editorializing. ~ o d o  othawisc is to 
riskurmecessa~,nndunwanwtedrntblic~cw.Imi&addthatthe 
s o l i o r m ~ ~ o f  EPA an: in towl-&cancm with us &these poinu;.... 
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Call for EMF-Female Breast Cancer Sfudy (conliwdfio, 

shop's keynote speaker on EMF epidemiological saulie$ said 
that such a study is a"fair1y high priority." 

"It is implant to design very good follow-up studies on 
maleand female breast cancer," saidDr.PatriciaBufner, direc- 
MoftheSouthwestCenterforOccupationalHealthandSafety 
at the University of Texas Health Science Center in Houston. 
B&, who is chairing another major workshop on the fulure 
direction of EMF epidemiological studies, ad& "I'll make 
sure this issue. is addressed at the wodcshop."nte invitation- 
only meeting, Fuwe Epidemiologic Studies ofHealth Efecfs 
o f E M F , ~ b y t h e ~ ~ ~ h ~ M e ( E P R l ) ,  
washeldmCarmel,CA,~lB(seeMW,N/D90).  

Thenewemph&sonfemalebreastcancerwaspromptedby 
thepublication ofaNomvegian study which wasthethirdtolink 
malelneastcancertooccupationalEMFexposures (seestory at 
right). TheNmegian researchers are already plannimg a study 
of female breast cancer among telephone workers. In Novem- 
ber 1989, Matanoski and coworkers identified a cluster of male 
breast cancer among young New Yorktelephme wokem (see 
MW, NlD89). LastJune,PaulDemersandDr. DavidThomas, 
bothattheFredHuIchins0nCancerRese;uch Center in Seattle, 
WA, reported that telephone linemen, electricians and eleceic 
power workers developed male breast cancer at six limes the 
expected mte (see MWN, J/A90). In a telephone inbmiew, 
Thomas noted that thenew fmding "confm the results of the 
other two studies and cannot be dismissed" 

Dr. Richard Stevens of Bauelle Paciic Noahwest Lab in 
Richland, WA,has longespousedatheory on brea 
EMFsador"light-at-night" (seeMWN. J/F87),buttodatehas 
beenunabletosecurefundingf~~astudy."Stevens'shypothesis 
shouldnow betested,"Dr.MichelColemanof theIntemational 
Agencyfor~hmCancerinLyofi,F~saidinc'~~*:~ 

I n a n u n u s u a l s h o w o f ~ e n t , ~ b e r s f r o m ~  
indushy and government all called for funher s~udiesamong 
Ihem wereDr.DavidSaviaof theuniversity ofNo~Carolina 
in Chapel Hill, Dr. John Peters of the University of Southem 
California in Los Angels, Dr. Leeka Kheifets of EPRI, Dr. 
Limda Erdreich of Envim~nentd Rasearch, Inc. in New York 
City and NOSH'S Dr. Teresa Schnorr and David Bmwn. 

Many of the epidemiologists cited the evidence of EMF- 
induced changes in melatonin production as a rntionale for 
pursuing the female breast cancer link (see MWN. JIA90). 
"Enough is known about the biology of melatonin in animals 
and humans to make the link plausible:' Coleman said. And 
Savia noted that themelatonin work "leads to epidemiological 
predictionspmbablytheonly testablehypothesisinthisfield" 

A number of the researchers cautioned that EMF-female 
breast cancer studies will not be easy. "It may be hard to do," 
warned Matanoski. And Milham noted, "I don't think a high 
pmprtion of femalebreastcancercouldberelatedtoEMFs, but 
if the same mechanism is operating in women as in men, you 
shouldbe able to detect it in women." 

Dr. RusselReiterof theuniversityof TexasHealth Science 
Center in San Antonio pointed out that there are a number of 
different types of female breast cancer and a variety of risk 
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Male Norwegian EMF Workers 
Have Excess Breast Cancer 

Norwegian men exposed to ELF EMFs on the job de 
velopedbreast cancer at twice. the expected rataa statis- 
tically sigdicant haease. The new repolt, published in 
T h e w e t ,  isthe th irdinthepsstyeartoWanind 
risk of male breast cancer-an extremely mre dkase- 
among EMFexpmI wotkers (see p.1). 

'The results indicate an awxiation," w t e  Drs. Tore 
Tynes and Aage Andersen of the Cancer Registry of Nor- 
way in Oslo, but they warned that, "thenumbers are small 
and theresub should be intapreted with caution." 

Tynas toldMicrowove News that heand Andemn plan 
to mdy female t e l e p h M l e w 0 ~  e x p f d  to E m s  fmn 
switching equipment 

Ininrexviews, J o h n s H o p k i n s U n i v ~ s D r . G ~ w  
Matanoski said, "Now we have three studies. I think it's 
faditing:'and BaueUe's Dr. Richard Stevenscalled the 
new study "exmely pmvoafive." 

Using data from theirregisay-considered tobeone of 
t h e m o s t ~ ~ ~ n s i v e i n t h e w ~ ~ I & T y n e s a n d ~  
found that electrical aansport workers, including railmy 
engine drivers and aam drivers, had a staIistically signifi- 
cant fourfoldincreaseof malebreastcancer. Theincidence 
among elecaiciam was more than twice that expected, 
thoughuotstatistically significant There wasa significant 
doubling of male breast cancer risk for all the @ups 
combined. 

Theresearchersnoted thatalthoughthesubgroupsthey 
used supported the EMF-breast cancer link, "the job titles 
selectedmaynotbethebestforanevaluationofcancer& 
to workers exposed toELF fields .... Ourresults seem tosup 
pon the jus t i t i ca t ionofWers tud ie son the  
t w e e n b r e a s t c a n c a a n d o a x l ~ ~ l o E L F ~ "  

1 Tynes and Andersen looked at cancer data on all Nor- 
wegianresidentsbetweentheyear; 1960and 1985,focusing 
on the disnibution of breast cancer cases among electrical 
workers according to occupational status at the 1960 and 
1970 censuses. For that %year period, they observed 12 

1 casesofmalebresstcanceramong37953~0~(8%321 
personyears)where5.8 wereexpected.Theirletter& , in the December ZV29.1990 issue of The h c e t .  

factors to be considered in designing a study: "If yon think 
melatonin is re lad  it would be bemr to look at younger 
women-15 to 35 years old" 

Matanoski also suggested that if there is an EMF-neuro- 
endocrineeffect, theincidenceofpmstaticmamong EMF- 
exposed men should alsobe investigated. 

Breast cancer is the most common type of cancer among 
American women, according to the American Cancer Society, 
andthenueisontherise(seep.2). 
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BIOLOGICAL EFFECTS 
New Hypothesis for Henhouse Results.,EPA's Dr. Carl 
Blachan has come up with anew idea to explain the variation 
in results obtained by the six labs that participated in the Hen- - houseProjec~Theproject~~ughttoreplicatethefindingsofDr. 
Jocelyne Leal of theRam6n y Cajal Hospital in Madrid, Spain, 
showing that weak PMFs can damage developing chick em- 
bryos(seeMWN.M/A88andS/090).Of thesixlabs,fivefound 
that a 1 pT PMF caused an increase in abnormal embryos- 
thoughonly two had slatisticalsignificance. Thepooledresults 
were significant at the p=0.001 level. As previously reported, 
one of the six labs used a different strain of eggs, indicating a 
genetic component to the effect (see MWN, JIF90). In a l e m  
publisbedin theNovember/December 1990issueof theBioelec- 
tromagnetics SociefyNewsletter, Blackman pints toa trend of 
declining statistical significance of the PMF effect in the five 
remaining labs with decreasing levels of the earth's DC mag- 
netic field. "Fmm this data, it is possible to hypothesize that the 
meantotalDCfluxdensitymustbehigherthan35pTforafield- 
induced effect to be observed" for expaiments using theHen- 
house protoml. As early as 1986, Leal herself & the im- 

- po~lanceoftheDCmagneticfieldinunderstandingPMFeffects 
(see MWN, JF87). Blackman urges his fellow researchers to 
"include a test of the potential influence of the static magnetic 
field on the pulsed field induced effects" in future studies. 

Dutch RFMW Standard-The Netherlands Environmental 
Health Inspecmate recently published a guideline for exposure 
toRF&tion from stationary emitters. Theguidelineisbased 
on theIntemationalRadiation Protection Association's (IRPA) 
RFMW guidelines, which were revised in 1988 (see MWN, 
Mr84 and JIF88). Dr. Bmnko Bosnjakovic of the Dutch Min- 
istry of Housing, Plamiig and Environment told Microwave 
News that the new guidelie will be usedby regionalauthorities 
charged with licensing TV and radio transmitters and mdar 
facilities. Bosnjakovic is a member of IRPA's International 
Non-IonizingRadiation Committee.ForacopyofRictrtIijnvoor 
Radiofrequente Straling bij Zerdinrichtingen ( W I ) ,  avail- 
ableonly in Dutch, contact Ministry of Housing,Planning and 
Environment, Ccntrale Directie Voorlichting en Externe 
Bemkkingen,Van AUcemadelaan 85,2597 AC's-Gravenhage, 
The Netherlands, (31+70) 317 41 74. 

MEDICAL APPLICATIONS 

NASA Resets Biological Clocks .. Bright lights aren't just for 
lreaunent of seasonal affective disordcr (SAD). Some NASA 
astronauts who work on night-shift opcntions are using high- 
intensity light to alter their circadian rhythms before space 
launches. Aculrding to the January 14 issue of Aviation Week 
and Space Technology, astronauts on a recent space shuttle 
mission wereabletoresettheirbiologicalclocksby usingbrigbt 
lights for only four days before launch. In the past, astronauts 
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adjustedtheirrhythms by going tosleepearlierandearlierover 
a six-week period 

MEE77NGS 
MRIBioeff&,TheNewYorkAcademyofSc~) 
w i l l h o l d a m e e t i n g o n t h e B w l o g i c a l E f f e c ~  
@Nucleur Magnelic ResonanceIma&g andSpectroscopy,May 
15-17,1991, at the HyaaRegency in Bethesda, MD. Among the 
presenterswillbeDr.FmnkShellockof theCedawSimaiMedi- 
calCenterinLosAngeles,CA,andSwedennsDr.BertilPemn 
of the University of Lund Contact NYAS at (212) 838-0230. 
MedicalMicrowaves in Yugmlavia..Belgradewillbethesite 
of Microwaves in Medicine '91, April 8-11. The meeting will 
address medical applications, radiab'on risks and safety stan- 
dards. Dr. Stanislaw Szmigielskiof theCenterforRadiobiology 
and Radiarion Safety in Warsaw, Poland, has been invited to 
present a lecture on EMFs and cancer. Contlcl: Prof.Z. Djord- 
jeviC,InstituteofMWT~uesandEl~BulevaLenj.ma 
16%,POBox220,11070Belgrade,Y~via,(38+ll) 135-420. 

STANDARDS 
European RFI Standard...The E m  Committee for 
Elechutechnical Standardization has asked for comments on a 
draft standard, Limits and Methodr of Measurement of Radio 
InterferenceChar~leristicsofINiusaial,ScientificandMedical 
(ISM) Rodiofrequenncy Equipment (EN 55 011 prAB). Copies 
are available for $8.00 each from: International Sales Dept, 
ANSI, 1430 Broadway, New York, NY 10018. 
Power L i e  Effeets..The IEEE has issued a call for comments 
on its proposed new standard, Definitions MTennrRelating to 
CoronaMdFieldEffeclsofOverheodPowerLi~s(BS~ 
539),arevisionofa 1979 standard ( A N S W 5 3 9 ) .  Allcom- 
mats aredue by Febuary 26,1991. Foracopy of the standad, 
send $30.60 to: Michelle Phillips, IEEE, 445 Hm Lane, PO 
Box 1331,F'immway,NJ 08855. Commentsshouldbe sent to 
L i d  Dame at the same address. 

TECHNOLOGY 
Maglev and Ems-.Understanding the effects of magnetic 
levitatioosystemsisnpidlybecomingap~, 
DC. EPA has been required by the Clean Air Act Amendments 
of 1990,passedlast fall, toreport to Congress by May 15,1991 
on the"hdthandaviro~nental~tsofmag~evtechno1ogy." 
Theagency isalsolwkingintoEMFsfrom maglevtrainsforthe 
Federal Railroad Administration (see MWN, SI090). And the 
National Research Council's (NRC) Transportation R m b  
Board is considering EMFeffects aspartof an ongoing pmject 
on High-Speed Swface Transportation in the United States. 
TheNRC's WalterDiewald, theprojectofficer, toldMicrowave 
NewsthatalthoughEMFs willonly beasmallpartofthestudy, 
the committee assembled by the board will probably use the 
EPAEMF-cancerreprttopmvide"mmeguidance."Thecom- 
miuee is studying potential commercial applications of high- 
speedhansportation technology, includingmagnetic levitation. 
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I Magnetic Sciences International ] 
1 -OUnce3 T w o  n e w  m a m e t i c  f i e ld  meters I - 

developed for professional users and utility companies: 
The MSI-25: 

reads directly in milligauss at 60 and 180 Hz for measuring 
in environments where harmonics are appreciable. 
Calibration aaracy:  B% at 60 Hz, 6% at 180 Hz. 
The MSI 20-25: 
* offers the frequency responses of our rising-response 
and flat sensors, switch-selectable. A difference in 

I reading=harmonin. For brochure call 415 4861024 or write: 
MSI, 24258 Channing Way, Suite 489, Berkeley CA 94704 I 

ELF MAGNETIC FIELD METER 
MFG. by COMBINOVA A& SWEDEN 

* Meets Swedish requirements 
for accuracy. 

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

I * Proararnrnable. stores 4000 measurements. I " 

ERGONOMICS, INC. 
Pfl, BOX 9M . SOWHAMPION, R9 18%. (ZlSl357.5tZ4 1 FAX Ax19 3WB2 

Safe VDTs with0.0 milliGauss (magnetic radialion) as well ar 
0.0 Voluhneter (elecaic radiation) at 60 Hz and sr VLF fre- 
quencies. Used by U.S. Congress, U.S. EPA, NY State & Yale 
Medical School. Magnetic rad'1ation milliGauss meten ur 
measure power lines. VDTs, TVs. Call George Lechta at (800) 
222-3003 or (617) 444-7778, or write for literature to Safc 
Computing, Inc., 33 William St, Needham, MA 02194. The 
Safe Monitor has been feahrred on CNN. NBC and CBS. 

VDT NEWS 
The computer health and safety newsletter 

$87.00/year from: 
PO Box 1799, Grand Central Slation, 

New York, NY 10163, (212) 517-2802. 

EMF Papers 
A clipping service on non-ionizing radiation 
Microwave News now offers EMF Papers. For only $100 
per month you will receive a packet twice a month 
mtainimg the most recent literature on electromagnetic 
fields, keeping you up-to-date on a l l  the news in the news. 
It's the perfect complement to your subscription to 
Microwave News. 

Subscribe today, or send $25 for a sample packet 
To order, call: (212) 517-2800. 

Microwave News 
Bound Editions 

I *The f& Eve years of Microwave News (1981-1985) are 
now available as a bound volume for $450.00. I I -A second volume (19861990) will be available soon, also 
for $450.00. I 

I For more information, contact: 
Louis Slain at (212) 517-2800. I 

- - 
I Order Microwave News I 
I I 
I I] I-year subscription (6 bimonthly issues) 1 
I for $250.00 ($285.00 Canada & Foreign). I 
I 
I [ ] 6-month trial (3 bimonthly issues) 

I 
I I for $130.00 ($150.00 Canada & Foreign). I 

I [ I -  b a d  issues, 1981-1990, 
I ' $95.00 per year ($100.00 Canada & Foreign). 1 I 

[U.S. Funds Please] 
I 

I I 
I Order fmm: Microwave News, PO Box 1799. I 
1 Grand Central Station, New York, NY 10163, 1 
1 (212) 517-2800. 1 
I I Name 

I 
Institution 

I ' Address I 
1 City I 
I state Zip I 
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