
ocrions on irisrr~ratetnnrion oncl Mrri.rtirrre,sern. The collcclion includcs 
more than 60 papers presented at the Bouldcr, CO. meeting last June 
30-July I....NBS expects ta complcte its draft lrbonlory accreditation 
handbook for clectmmagnctic calibration services by the fall. Details on 

"1s relationship tan possible Mcasurcmcnt Assunncc Pmgnm (MAP) are 
, still bcingdevelaped (secMWN, Novcmbcr 1982). Farmare infarmaion, 

contact: NBS' John Locke, (301) 921-3431 .... Among the papers sched- 
uled to bc presented at thc Intcmation;!l Microwave Powerlnstitute (IMPI) 
symposium inJuly (seeconference Calendaran p. 8 fordetails), there am 
three an measurement technioues. Edward Aslan of Nnrda Micmwave 

~~~~ ~ ~~~ ~ ~ ~ 

Curp. ill Hnupp:~uge. NY: "An lncxpenai\c I.e:ll;xgs .Vvlonitnr:" AnlaU 
Bu;krb:!~m uf Anrdn~ Rufn~.cr;ittotl In.. in  Anran>. lA: "A Izak Souric 
fur Evnlunling I<3d1:!t!un hlunlt<~r.:" dnJ Hill!' Ncsmttll uf FDA's i\'dldnsl 

: Center for Dcviccs and Radiological Hcallh in Rockuille. MD: "Perfom- 
ancc Evaluation of ~igh-Powe; Survcy InLmments." 

M-edical Applicotlans ... At the University of Pennrylvanin, Pmfessors 
Shiro Tnkashima and Toshio Asvkun have succcedcd in reversing the 
sicklingofred cclls with upulsed lowfreqttency field, atirssteptowards a 
temporoq treatment for sickle cell anemia. Their waking hypothesis is 
that the field causes cllanees in the cell membrane inducine an uotake of - .  
uatcr Aicunling tk, their R ' F ~  in 11): April ?ZE.i<,tc.e. the field rtrcngth 
star high: 3.5 kV/;m with a pulse dumlins of 5 nltlllrr.rondr and an 
tntL.nal ufI ai'cond. Inatelephone intcrvicw. Tdk3rhimar~id that anccthu 
gmund work is complehd. they wolrld like to nm same experiments with 
nhbits ornts .  Forthe moment, however, they mustovercome theproblem 
posed by the lysing of the red cclls after 30 minutes of cxposu re....Two 
papenon applicators for hyperthermia meatmentappear in the March issue 
ofP/tysic~inMedicineandBiolo~y. Dr. 1. Conway ofShefficldUniversity 
in the UK assesses a small micmwave diathermy applicator for treating 
tumors and a team fmm thc University of Utah in the US presents 
applicator designs for mgianal and wholc-body hyperthemin .... The 
American Association of Physicists in Medicine (AAPM) has published 
PIzy5ical Aspects ofHyperrlrermio, edited by Dr. Gilbert Nussbaum of 
Waslrington University School of Medicine in St. Louis. MO. Thc vol- 
ume, whichconsistsof papers used atthe AAPM's 1981 rummerschool at 
Dartmouth Collcge, is available for $50 fmm the American Institute of 
Phvsics. Deot. BN. 335 Ens1 45 Street. New York. NY 10017 .... Thc , . .  ~- . 
Association fur lht ,\rfva~remcnt of Medic-l inrtmmunl~t~c~n l a  h,rld~n: a 
scrrion an "ll)pcnll:mi:, T l r r ~ p y  for Cancer" 21 its annual meeting an 
May 23. And there will be a workshop an "Hypecthemiu for Cancer 
Treatment" an Mny 31 just before the hrernorionol Microwave Synt- 
positmt begins in Boston. For information on the latter course, contact 
MITs Professor I? Lelc (617) 253-5235. For details on both conferences 
see the calendar on p.8. 

O,cm ... 1)'tailr uf :t miimuavc oven injury havr. bmn repmcd by Dr. 
Hsnq Fleck. asroclate pmfesaur of x h ~ b i l ~ t a u ~ ~ ~ ~  rnedtclnc emmtus at 
A1ln.n Einrtcin Collese of Mtdi:inc in Bnlnr. NY. Writine in the Anril 
issuc of the Blrllerin a/rl>e New York Acodenly of~edici,;, Flcck hc- 
scribes the bums suffered bv a 51-war-old woman who onened the door . . 
and >luck h ~ r l ~ ~ n d s  2nd furcmlr lnta the still autt\e ovun  In thc pnxcrs 
of rztnering a fdud dlrll, shu aJs cxpurcd i r ,  radi;rtion from lhe oven's 
6W-wltt mlpnr.tmn fui .I f ~ u  rccond;. 0vr.r four ) c e i  nltcr th~. 1977 
accident, the woman still cxpericnced pain when her hands and f o r e m s  
were exposed to ndiunt energy. Fleck suggests that n "simple neon tubc" 
should be incorporated into micmwave ovens as a rndiation detector. This 
would enhance their safety, he argues, especially as they wcnr 
down .... The Mav issuc of Consmter Reoons features a survcv of 17 

safety. Thc Panasonic and Quasar scared highest in overall quality. All 
units met federal safety standards for radiation leakagc .... The Association 
of Hame Appliance Manufacturers mports that the micmwave oven indus- 
try had its best March in history: some 356.5Wovens were shipped, a 20 
oerccnt increusc over last war. Nenrlv a million micmwave ovens have 
been shipped so far this yew. ..According to an April 11 repoII inHome 
FunrMings Doily, the micmwave industry is gearing up for a strong 
second qumer also. 

Power Lines ... ll~c New York State Power Lines Project's scientific 
advisory panel will consider funding three epidemiological studies an the 
health effects arrociaad with exposure to 60 Hz fields. At its March 27 
meeting. the group reviewed aver ten pre-proposals and requested full 

~ ~~ p-~~~~~~ - 
pmpasals from Dr. Lowell Scvcr of Baltelle in Richland. WA; Dr. l im 
Byen of the State Univenity of NY, Buffalo: and Drs. Jemme Bmncik, 
Sam Morris and Leonard Hamilton of the BmWlnven National Labora- 
tory in Upton, NY. The panel also reviewed n report by consultant Dr. 
Anncmaric Cmcctti on the advisability of reanalyzing Dr. Nancy WeIttt- 
eimer's data linking powcr line radiation to cancer: Cmcctti has recom- 
mcndcd that the~miect  fund anew studv modcled after Wcnheimer's. The 
oanel'r ~ r .  Jam& Gebbincs has asked ~ r .  Richard Hnmman at theUnivcr- ~ ~ ~ ~ 

531) of Cul<~rado, Uenvcr, tu rubrnll x propoul for tllis slud) .  P~uje:r 
idrnlnlalr.llur hllcl~ael R~mpllla hup~ ,  to rcccive all t l~: .pn~pc~~~lr  by the 
end of May. 

Satellite Communications ... On April 28. New York City's Board of 
Estimate eavc final clearance for Tclenart. a massive satellite communica- - ~ ~ . . ~~~ ~ 

lions complcn. Ajointventure of the Part Authority afNew York andNew 
Jersey. Mcnill Lynch and Westcm Union. Telepo~tcould accommodate up 
to 17eonl1 rlvlions at its Staten Island site and cost hundreds ofmillions of 
dollars (seeMiVN. 3anuarylFebmory 1983). Constmclion is scheduled to 
bcgin almost immediately 

Standards ... The Institute of Electrical and Electranics Engineen (IEEE) 
has issued standard 475-1983 Meosurenretlr Procedure for Field Disrur- 
brzttce Sz,uorr. Thc svand:m1 descrilrer 3 method of ~nenrunng ll~c RF 
nd~ated field stwng~h(including lI~r.fundnmcnl~l frcquen;) and ilr rccosd 
2nd rlztnl lmmonir~  a,, s ell 3 5  an) non-1~monic~pun~a~emiision,) from 
intrusion d m ,  micmwave-type sensors in thc frequency range 3W 
MHz-40 GHz. It also specifies how to measure powcr line noise betwccn 
30 and 3W MHz. A copy of the standard, which was developed by the 
IEEE's Eleclmmagnetic Compatibility Society, is available far $6 from 
Margaret Lynch, IEEE, 345 East 47 St., New Yoik, NY 10017 .... The 
Electronic Industries Association's (EIA) Committee on EIcclmn Tube 
Snfety has dcvcloped two ncw standuds: Recornmended Procrice /or 
ddrr l s~~re~~~eni  ofX-Rodi~~tion from Projecrion Corlrode Ray Tubes (RS- 
5W) and Recoamended Practice /or Meaxuremenr o/X-Rodioriolrfrom 
Non-Raner-Sco?zned Dirfcr View Carhode Ray Tubes (RS-502). Copies 
are availnblc for $5 each fmm EIA, Stnndnrd Sales Dcpt.. 2WI Eye St.. 
NW, Washington. DC 2OW. 

\'Ul's . N e u s p ~ ~ r  Guild labur ~.onln;lb nl? bt ths f is t  in lllu US In 
gudrontci. VDT uurker, thc righl allernlti\e uurk dunng prcgnlnc). In 
a repact prepared for the guild national convention in June, the union's 
executive board advises that "locals have the option to seek provisions 
enabling pregnant employees ta bc reassigned fmm working conditions 
the employeebelieves may be hazardous to herunbarnchildor herself by 
reason of her nreenancv." ... Thc union has also written model M T  . -  , 
lugislation u hich uuuldri'quin.~l~iuld~ngplasti~.i~~dt~~rm~n~1btnred~c~~ 
radiolaon cmisrion,. The rnlin cuncern of thc p i a p r d  regulatinnr. h ~ w -  
uvcr. ~,ergonomics. Thc pr~poscd gutld lugislation includ~.,guldclins, for 
lighting, furniture and terminal design, annual eye exams and hourly 
breaks from VDT work.. ..A survey of workers at Harvard University's 
medical, dental end public health schools links VDT use to headaches. 
stress and eye. neck and back pain. A report on thestudy by the United 
Auto Workers (UAW) Committee on New Office Technology for the 
Harvard Medical Area and a list of guidelines far VDT use arc nvailable 
fmm thc Boston UAW at (617) 236-1793..,A commitfcc sct up underthc 
American Nationvl Standards Institute's (ANSI) Safety and Health Man- 
agement Board h a  begun work on a VDT ergonomics srnndard. The 
tcn-member gmup, chaired by Pmfessor Harry Snyder of the Virginia 
Polytechnic Institute, in Blacksburg, plans to have ndraft standard ready 
for circulation and review by yew-end, but is unlikely to submit a final 
guideline la ANSI for same lime. The committee includcsmemben of thc 
academic community and representntives from D M ,  Digital Equipment, 
lbctmnics and Hewlett Puck &....The Planetory Association for Clean 
Energy (PACE) is sponsoring a second VDT conference in Ottawa. Octo- 
ber21-23. Forinfomutian, contact PACE, IWBmnson Ave.. SuiteIWl, 
Onuwa. Ontario. CanadaKIR 6G8. (613) 236-6265. Concem averp&issi- 
blc ELF radiation h a w d s  was a major topic at last year's Confer- 
ence .... Dr. T.J. StabbeofWest VlrginiaUnivenity will chair ascsaiqnon 
ergonomics and the office envimnment on May 24 at the American 
IndztsrrialHy~ic,re Corference in Philadelphia, May 22-27 .... As reported 
last monlh, VDT tests at Surrey Memorial Hospital in Vnncouver, BC, 
facuscd on the pulsed, very low frequency (VLF) radiation emitted by 
flyback tronsformcrs. Asked about menrurements made in the US, Bill 
Murray of NIOSH toldMicro~tzveNe~vs that hc knew af no meter that can 
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accurately measure there emissions in a workplace, and that NIOSH relies 
on FDA laboratory tests to cslimate VLF radiation exposure. Gmwing 
concern that repaned clusters of pregnancy problems among VDT usem 
may be linked lo pulsed VLF radiation has not dtercd NIOSH's position 
that there ore no VDTndialion hnzards nndthat no funher radiation lcsling 
is w m n t c d .  Murray cxplaincd that VDT emissions can't produce 
significant heating. and that terntological studies or NIOSH "show no 
evidence of non-thcmal effects." ... An article in the Aoril H o r v o r d M e d i -  
r r r l S ~ d r r r ~ l I l n , l r l ~  Lrr,~.r b3w.d on inacnsl frum \llclr~:l Srnlllt i t  NIOSII 
5 t l t r . h  lhdl 111~. C I U I I L . ~ ~  ore "qula 1lkr.l) la be the waul1 of n slilti~li~a1 
accident, not VDT exposure." Othcr concerns, however, require atlcn- 
tion: "The VDT is not just anatherpiccc of office equipment; it changes 
the natureafthe workpeopledo. Mostpoteaial health problemscausedby 

; VOTs can probably be avcned by planning that takes occount of the 
operators' needs. Lighting ond furniture at the worksite may nccd to be 
r e a m g e d  or redesigned to prevent cycstrnin and postunl stresses. 
Owrnton need to have freoucnt breaks. tohe able tomovc about. lo work 
31 n \;triable pace, and to meet lhr. r?quirelnentr st1 by hum;mc3p~c~I) ,  not 
n computur's. 'l'herr ire n,m) opplnunitlcs I<, avoid hecclrnlng a 'tur- 

Elc ... Last Dseumbcr wu no1r.d lllu publtc3t1on ufRi r l iDer ,c l i r  ; I , m ~ i r .  
7'11~ . f , r ruuot~c  Car* Iry S3n Fr~nrls;t> Prear. One of thc pqwrr in thlr 
collection, sr iuen hy DL Zary Gla.ar and Chrisulphcr Dudge. conlamcd 
some editing and printing errors. A corrected copy is avvil.able from 
Glnser. Division of Risk Assessment, FDA (Hm-130), 12709 Twinbmok 
Parkway, Rockvillc, MD 20857. Plensc includc a 6x9 sclf-addressed. 
stamped envelope. e 

ANSI RFI Task Group (conritruedfront p . 1 ~  
C 6 3  cu~nnti l lec ,  sitid !ha! the I E E ~  Slandards Board h~d asked 
C 6 3  lo take up  lhc RFI immunity problem noting that if ANSI did 
nnr, the IEEE would. Sho\\crsadvised t l iecommittec to  accupl the 
cballence. T h c  C 6 3  m e m b e n  then un;mirnou~lv s e x e d  tudcvclop 
s t a n d a i s  and  recommended practices, as appriphate ,  taking into 
account the interests of manufacturers, users, consumers and 
government agencies. 

The task group's priority list of home electronic equipment  is, in  
order  o f  importance: TV receivers including videotape cassette 
recorders, hi-fi equipment including radio receivers, personal 
computersandotherpersonalenter tainment  equipment .  (Forother  
news  o f  C63 activities, see p.2.) 

ARRL's Williams said that h e  also wants  the  A N S I  Erouo to  u .  

explore touch control lamps, cordless telephones and  radio con-  
trolled liehtine svstems. Turnbull would like to  add  smoke  detec- - - .  
tors, security systems and  "non-Bell" telephones t o  the list. @I 

LETTERS 
To rke Editor: W e  much  appreciated receiving a copy o f M i -  

crowove News  [March 19831 in which our electromagnetic field 
studies were discussed. This  is  a new research area, most  in- 
vlgutllg and challenging, u,hich nntunl ly elicits cun l roveny .  

At present w e  have scnt 17 abstr;1cts o f  EhlF studies performed 
in different species, fo r  past and future meetings, a n d h a v e  f ive 
papers (two published, o n e  in press in the J o u r n a l  of Anaronry 
confirming o u r  initinl findings, and  two  more  submitted for  publi- 
cation). 

We are already in correspuntlcn;~ wilh R i ~ . I ~ a r d  Tull and louk 
forr$ard tu further cnchangc of ideas and informatiun a i l h  others 
whocommented  o n  our work in theMicrotuaveNe,vs article which 
was very useful for o u r  group. 

Jose M.R. Delgado,  MD 
Departamento d e  Investigation, Centro Rnmon y Cajal, Ctra. d e  
Colmenar, KM.9, Madrid 34, Spain. 

MicmwaveNews ievireslerrersfrorn readers. lVeosk writers ro be 
brief, and ntle reserve rhe rigit1 ro edit con l r ibsr ior~s jor  l e n g l i ~  

CONFERENCECALENDAR 
M a )  1 5 - I V  15111 Annul1 \Irr,tn; tyrhr Li,,t/ers,rr u/R.id,oislw C l r n r r s l I ' r , , ~ ~ n ~  
I).rrnclrr. Iiltlli3do Ilolcl. Rmo. NV. Cnnll:!: C l l~r l~r  HirJt~~. CKCPD. 65 h ~ n .  
,I" Pt.l.~. Frallkf.,,,, KY Jc601. 

. May 22-27:Aaar;conI, id~~ir i i l  Hy6iee8e Canfcrcnce. Philadelphia Civic Ccntci. 
PA. Contact: AIHA. 475 Wolf Ledger Parkway, A h n .  OH 44311. 
M a y  23-26: laun?~aionnl iEEEiAPS Symporilm orxd Narionnl Radio Science 
Meding. University afHouaon. TX. Contact: Profersor Liung Shcn. Depatirncnr of 
Electrical Engineering. Univcnity of Houston. Houston. TX 77W. 

.June 1-3: I E E E I M T - S  Inreniotionol Micro%vave Symposi~rm. Shcn~on Barton 
Hotel, Bonon. MA. Conlncc Fnnk Lcitll, Alpha Indusrrier. 20 Sylvrn Road, 
Wobum. MA 01801. 

lane 5-9: I~sernarional Con/erence on Nonlinear Elecrmdy?!omicr in Biological 
Systems. VA Horpild, Lama Linda, CA. Conlrcr: Rererrch Service (151). Jerry L. 
Pettir Memorid Vcrtnns Horpild. IIZOI BcntanStieet. Lorna Lindn. CA 92357. 

J u n e  12-16: 51h Annual Bioclrcrromagnerics Sarlely Merring. University of Col- 
orado. Boulder. CO. Cosuct: BEMS. I Bank Street. Gaithenburg. MD 20878. 

Junr 19-23: 28th Annud Hnolrh Plryrics Sodery Meeritrz, Bnltimore Hilton Hotel 
and Convention Center. Baltimore. MD. Contact: HPS. 4720 Montgomciy Lane. 
Sllitc 5%. Bethesda. MD 20814. 

June 21-23: Inrerr,ntio#8al Cori/erentr an Ligiirning and Srodc Nerrricily. Fort 
Wotih Hillon Holel. TX. Conlurc Nick Rwch. FAA Tccl~nical Center, ACT-340. 
Atlantic City Airpoti. NJ 08405. 

July 3-8: 7tillnremorionol Congrerr ofRodiorlan Rerenrcii. Amnerdam. Nether- 
londr. Contact: Dr. J.J. Bmene. Radiobiological lnaitute TNO, PO Box 5815,2280 
HV Rijswijk. Ncrherlmdr. 

J u l y  18-22: 7th lnrenroriannl Symparir,nz on BioeLcimcirermirrry ond Biornrrga- 
ricr, Stuugan. West Gemmy. Contact: Pmfesror M. Blmk. DepmmcnlofPBysiol- 
ogy. ColumbivUnivenily Medical Schoal, 630 West 168111 Stren. New York, NY 
IW32. 

.July 18-22: 18th Annual ~llicubvove Power Syrt,posi,,m. Fnnklin Plrzv Holrl, 
Philrdclphir, PA. Contact: lntcrnrtionrl Micmwrve Power Institute. Tower Suilc 
520, 301 Mrplc Avcnue Werl. Vicnnn. VA 22180. 

. Allgurl23.25: iEEElnrernlrrionnlSyrnpari!ml on Elc~romogneric Conrpnlibilily, 
HyvttRegcncy CiyrId City. Arlington. VA. Canlrcl: ArmnSullivun. Jr.. 7121 Wolf 
Tree Lane. Rockvillc. MD 20852. 

August 23-26: URSl int~rnariottol Synzporiuar in Elecrromngnrric Theom. Sun. 
tiago de Compnelr. Spain. Cowdct: Dr. I.L. Seburtian. Dcpt. de Electricidad y 
Elclmnicu. Facultad de Cicncivr Firicar. Ciudrd Univcrrirrria. Madrid (3). Spnin. . Seplcmbei46: URSiSymposiunt on Teci~niqlrerinsrndirr o~BiologicolEflcos 01 
Law-Level hfillirneier 1Vover. Henrching, Wcst Germany (near Munich). Contact: 
Pmferlar Saul Roentl~rl. Palytecl>nic instiru~e ai New York. Route 110. Fur- 
mingdulc. NY 11735. 
* September 12-14: 36th Annud Canfcrenrr or, Enpineeriag in Medicine rmdBial- 
ngy, Hyrlt Regency Hotel, Columbur. OH. Contact: Alliance far Ensineering in 
MedicincandBiology.4405 Ern-West Highway. Suite210. Bethcsda. MD20814. 

October 2-5: 3rd AnnunlMeeling ofllt< Bioekl-tricalRrpairondGro~vtBSociery, 
Sm Fcancirco. CA. Contact: Dr. Lornine Day. Sun Francisco Gcncrnl Hospital. 
lWl Porrcm. Snn Francisco. CA 91110. . October 4-6: 7th inrernaiional CoNoqlrilrnl on Pre~'6nfion ofOccupurioc8al R i r k  
due ro Eiecrridrv: Tire Prevenrion of Elrcrricol Accidenrs bv innlrnnnp Hzrmnrx 
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Microwave News invites contributions to From the 
Field, our occasional column featuring news and 
opinions from the non-ionizing radiation community. 
Letters fmm readers are also welcome. 

VD+=Pregnanccy Clusters 
Prompt- I\IIB)SH Research 

Investigators from the National Institute for Occupational Safety and 
Health (NIOSH) have agreed to inspect an Alma, MI, telephone company 
office where 17 of 32 pregnancies among operators ended abnormally 
during a 16-month period. The cluster of suspected video display terminal 
(VDT) related pregnancy problems in Alma is the third to &made public 
this year (see MWN, March and April 1984) and the eleventh since 1980. 

Researchers at NIOSH and the federal Centers for Disease Control 
(CDC) have long discounted a possible VDT-pmblem pregnancy link. 
But now NIOSH officials say that an epidemiological sbldy focussing on 
VDT work has become a "very high priority." Dr. 3. Donald MiUar, 
director of NIOSH, is expected to outline the planned study when he 
testifies before a congressional subcommittee evaluating VDT health and 
safety on May 15. 

Recent news reposts in The Wall Street Journal (April 6), Business 
Week (April 23) and Computerworld (April 30) have quoted MOSH 
officials as saying that the study will begin soon, but interviews with 
these officials revealed that major issues remain unresolved. A sbldy 

I 

population has not yet been identified, the study questionnaire lacks final 
a ~ ~ m v a l  and the lead researcher on the omiect. Dr. Jane Gordon. will be 

I 

: I  I 

A A . .  . 
leaving the agency in June, before the study is underway. 

Michigan Cluster 
Long distance operators in the Alma office of General Telephone of 

Michigan, a subsidiary of GTE, fmt reported their cluster in the spring of 
1983, according to H. Max Preston, the company's state vice president 
and general manager. Through their union, the International BmtheIfid 
of Electrical Workers (IBEW), the workers informed the company of the 
unusually high number of miscarriages, birth defects and other problem 
pregnancies that had occurred between December 1981 and March 1983. 

The state's Radiological Health Services Division (RHSD) tested 51 
terminals at the site for ionizing radiation emissions, at the request of 
IBEW. In a letter to the union, Robert Skowmnek of RHSD reported that 
"no ionizing radiation was detected" and that, "in our opinion, the use of 
these video display terminals does not pose a radiation exposure hazard 
for employees. " 

Recent publicity about the cluster led the company to ask NIOSH to 
visit the site. Dr. Peter Lichty, n medical officer in NOSH'S Hazard 
Evaluations and Technical Assistance Branch (HETAB) who is inves- 
tigating the cluster, told Microwave News that a team of researchers 
would make an initial site inspection on May 8 and follow up with a 
second visit later. 

General Telephone's Preston said in a telephone interview that the 
company is concerned that all the publicity has "heightened concerns 
among workers that had been allayed by the state's tests." 

(coonrinued on p.12) - 
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HIGHLIGHTS 
CISPR: Infernmation and lSM Equipment 1EMC 

Progress towards two new elechumagnetic compatibility One change in defintion was made in Paris: according to 
(EMC) standards-for information technology equipment EMACO's Herb Mertel, the term "data processing equip- 
(ITE) and for industrial, scientific and medical (ISM) ment" was changed to "information technology equip- 
equipment-was made at the meetings of the International ment" to include devices connected to telephone lines. 
Special Committee on Radio Interference (CISPR) and its 
six subcommittees held in Paris, France. March 5-17. ISM Equipment 

Information Technology Equipment 
CISPR's Subcommittee B on "Interference from ISM 

Radiofrequency Apparatus" released a document on ITE 
standards, which will be issued as an International Elec- 
hutechnical Commission (IEC) "six months' draft rule" 
(CISPR is a special committee of the IEC). The document, 
which specifies emission limits and measurement tech- 
niques, will now go to each member country for approval. 

Art Wall of the Federal Communications Commission 
(FCC) reports that there are several minor differences be- 
tween the FCC's Part 15 rules for computers and other digi- 
tal equipment and the CISPR proposal, but that they are 
"basically the same." He predicts that the CISPR standards 
will be accepted by the member nations. 

If so, the FCC will have to go through formal lule making 
proceedings before they can be adopted in the US. Speaking 
at the1984 IEEE Notionai Symposium on Electromagnetic 
Compatibility, in San Antonio, TX, on April 24, Wall said 
that he "would not be surprised if industry petitioned the 
FCC to adopt the CISPR rules." Wall, who is the chief of 
the RF Devices Branch in the FCC's Office of Science and 
Technology, added that the commission "might act alone, 
but given our work load, it will be quicker if industry peti- 
tions. " 

The Computer and Business Equipment Manufacturers 
Association (CBEMA) has been anxious to have an intema- 
tional standard and may well petition. In 1977, in response 
to FCC's original proposals for limiting computer radiofre- 
quency interference, CBEMA wrote: "Worldwide compati- 
bility is desirable, not only from a technical viewpoint but 
also for reasons of international comity. There are, in addi- 
tion, economic considerations inasmuch as it is costly to 
comply with different, inconsistent standards using different 
measurement techniques and different kinds of measure- 
ment equipment." 

In a telephone interview, CBEMA's William Hanrahan 
said that the p u p  still favored international standards and 
that there was a "good possibility" that CBEMA would 
petition the FCC if the CISPR limits are reasonable. Hanra- 
han had not yet seen the numbers that emerged from the 
Paris meetings. "We will be discussing this question in the 
coming weeks," he said. 

At a CISPR plenary meeting, the Canadian delegation 
phposed that a new subcommittee be established to deal 
with ITE. There has been some dispute over whether Com- 
mittee B or F has jurisdiction over ITE (see MWN, May 
1983). A report outlining the merits of a new subcommittee 
is bemg prepared for consideration at next year's CISPR 
meeting. 

Subcommittee B delegates failed to reach a general 
agreement on emissions from ISM equipment at the CISPR 
meetings. Some progress was made as a 90 dB ceiling 
gained preliminary acceptance for Frequencies below 1.6 
MHz. (The CISPR measure is relative to 1 uV/m at 30 
meters; 90 dB is equivalent to 31.6 mV/m.) There was no 
consensus for limits at higher frequencies, however. 

ISM equipment is a broad category which includes mic- 
rowave ovens, induction and dielecbic heaters, RF welders 
and diathermy units. 

Setting emission limits for ISM equipment is complicated 
and conhuversial, and the stakes riding on the outcome are 
high. The Interim Working Party Y4 of the International 
Radio Consultative Committee (CCIR) is writing new stan- 
dards and CISPR is participating in that effort (see MWN, 
September 1983). Unlike CISPR standards, which are es- 
sentially voluntary, CCIR limits would have the status of an 
international treaty and would be mandatory. 

The US out-of-hand limits for ISM equipment, set by the 
FCC in Part 18 of its regulations, are generally considered to 
be lenient: 10 uV/m at one mile from the source in industrial 
areas. In 1978, the commission proposed tightening these 
limits to 900 uV/m or less at 30 meters for frequencies 
below 1 GHz (43FR46326). These proposals, which were 
similar to the then current CISPR limits, were opposed by 
US manufacturers and they are still on hold at the FCC 
pending the outcome of international deliberations. 

Given that the CISPR and the FCC specify limits mea- 
sured at different distances from the source, an attenuation 
model is needed if the two are to be compared. What the 
appropriate model should be is also the subject of some 
controversy. 

Indeed, in its proposed 1978 ISM rules, the FCC advised 
that it had not attempted to convert various field strength 
limits to a standard distance because "there is some dis- 
agreement about how the value should be extrapolated. We 
do not want to get into this argument." 

For example, if you assume that the signal decreases with 
the square of the distance, 10 uV/m at one mile is equivalent 
to 89 dB at 30 meters. According to this model, the new. 
CISPR limit of 90 dB is essentially the same as the present 
FCC limits. But if you assume that the signal decays with 
the cube of the distance, the FCC's 10 uV/m standard trans- 
lates to 125 dB at 30 meters. Under this latter model, 
CISPR's proposed 90 dB limit is significantly stricter than 
the current FCC standard. 

Although a consensus is developing on standards for 
emissions at low frequencies, US delegates believe that the 
CISPR pruposals above 1.6 MHz are too harsh. Unless a 
compromise is reached within CISPR, some participants 
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fear that CCIR will adopt mandatory limits that are too 
stringent. 

For emissions above 1.6 MHz, which is at the top of the 
AM radio band, European representatives favor limits in the 
60 dB range. Lamont Wilson, a consultant to US companies 
who attended the CISPR meetings, opposes this move. In a 
telephone interview, he said that as far as he is concerned 
the limits for the higher frequencies "are up in the air." 

In a series of telephone interviews, US delegates to the 
CISPR meetings suggested that the disagreement is based 
on the different enforcement rules in Europe compared to 
those in the US. For instance, they maintained that in a 

_number of Eumpean countries, the government must pay for 
repairs if a source of radiofrequency interference is discov- 
ered which complies with the national limits. 

The ISM document, which is a briefing rather than a 
voting document, will now be reviewed by the US'S Sub- 
commitee B technical advisory committee, chaired by the 
FCC's Herman Garlan. Garlan is about to re* after 44 
years with the commission. 

Immunity Measurements 
In the third major development at the Paris meetings, a 

working group of Subcommittee E on "Interference Charac- 
teristics of Radio Receivers" proposed using the open strip 
line or parallel plate as the preferred method of measuring 
the susceptibility of electronic equipment. 

According to Gilbert Hermeiing, a former RCA staffer 
and now a consulant to the Electronic Industries Associa- 
tion, who attended the Paris meetings, the TEM cell would 
be allowed as an alternative method under the CISPR rules. 

This action reverses the position taken by the Subcommit- 
tee E workinc crouo at last vear's meetine in Kristiansand. 
Noiway. At L i t  t&e, the closed TEM cell was the pre: 
ferred technique and the strip line was the alternative 
method. 

The US delegates favor the TEM cell as the standard 
technique because it is more accurate and is already in 
common use. On the other hand, many Eumpean countries 
still use the strip line and do not want to incur the expense of 
switching over to the TEM cell. 

The matter is by no means settled. The working group 
will issue a new draft document and it will be discussed 
again at the 1985 meeting. 

Outer Actions 
Subcommittee A on "Radio Interference Measurements 

and Statistical Methods" has issued two draft six months' 
rules: CISPR/A(Central Office)28, Amendment of CISPR 

.Publication 16'10 Provide for the Measurement of Screening 
Effectiveness, applicable to measuring instrnmentation for 
10 kHz to 1 GHz; and CISPR/A(Central Oftice)30, Amend- 
dent of CISPR Publication 16 to Provide For Measurement 
of Total Radiated Power from Apparatus Operating in the 
Microwave Range, (reverberating chamber method). 
Copies of all the six-months' rules should be available this 
month. 

CISPR has also recently released a new amendment to 

CISPR 13-1975: Amendment No.1-1983, Limits and Meth- 
ods of Measurement of Radio Interference Characteristics 
of Sound and Television Receivers. It is available for $13.00 
(prepaid) from the International Sales Dept., American Na- 
tional Standards Institute, 1430 Broadway, New York, NY 
10018. 

Future Meetings 
The next CISPR meeting will probably be held in Syd- 

ney, Australia, either in May or September 1985. The 1986 
meeting may be in San Diego, CA. 

This year's meeting included a celebration of the commit- 
tee's 50th mversary. CISPR was founded in Paris in 1934 
under the sponsorship of the IEC. 

Microwaves Affect DNA 
Researchers at the Food and Drug Administration's 

(FDA) Center for Devices and Radiological Health and the 
University of Maryland have shown that microwaves can 
affect DNA, the basic genetic material of all li?ing systems. 

In an invited paper presented at the annual meeting of the 
American Physical Society on March 28, FDA's Dr. Mays 
Swicord repolted the "first observation of micmwave en- 
ergy absorption by DNA in the 8-12 GHz frequency range." 

A number of researchers have already reported experi- 
mental data indicating that non-ionizing radiation can alter 
genetic systems. But many observers are dubious about 
these effects because the energy of micmwave photons is 
too low to cause biological interactions thmngh currently 
accepted mechanisms. 

Now, Swicord and Dr. Christopher Davis and Glen Ed- 
wards of the University of Maryland in\CollegejPark! have 
found that "direct excitation of the DNA molecule by elec- 
tmmagnetic radiation in the radiofrequency range is not 
only possible, but indeed does occur." Their experiments 
"further suggest that from physical considerations, low- 
level athermal micmwave genetic effects are conceptually 
possible. " 

Using a technique called dielectmmetry, the researchers 
measured the absorption coefficients of DNA in a saline 
solution. They discovered not only that the DNA was an 
efficient absorber of microwave energy, but also that the 
degree of absorption was dependent on the length of the 
DNA chain. 

In a telephone interview, Swicord said that they had ob- 
sewed chain length resonance modes. "For a specific num- 
ber of base pairs of DNA, you have aspecificfrequency that 
will resonate with the molecule," he explained. For exam- 
ple, if a given DNA chain resonates at a particular fre- 
quency, a chain with twice as many base pairs will resonate 
at half the original frequency. 

Swicord's data conform to a thwry developed by Dr. Earl 
Prohofsky of Purdue University in Lafayette, IN. Prohofsky 
calculated that nuclwsomes, which have only a few hun- 
dred base pairs, would resonate at 40 GHz. 

Swicord cautioned that "any jump from these physical 
measurements to observed biological effects is still highly 
speculative." But he added that "it is possible that some of 
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the genetic effects that have been obsewed could be ex- 
plained by these new results." 

Dr. Friedrich Kremer of the Max Plank Institute for Solid 
State Physics in Stuttgart, West Germany, has shown that 
millimeter waves (64-69 GHz) can cause an impairment of 
the puffing pattern of the giant chromosome of a midge (see 
MWN. October 1983). At somewhat lower frequencies, ap- 
proximately 41 GHz, Dr. Fritz Keilman, also of the Max 
Planck Institute, and co-workers found that non-thermal 
levels of radiation can affect the growth rate of yeast (see 
MWN. December 1982). 

At microwave frequencies, a team led by FDA's Dr. 
b m y s l a w  Czerski has demonstrated that 0.915, 2.45 and 
9.45 GHz radiation changes the chromosomes of male mice 
during spermatogenesis (see MWN, October 1983). 

Dr. Abe Liboff of Oakland University in Rochester, MI, 
has reported that extremely low frequency (ELF) radiation 
(10 H z 4  kHz) can enhance DNA synthesis (see Biological 
Effects Update on p.7). Swicord said that he suspects the 
mechanism of interaction for ELF radiation isdifferent from 
that at higher frequencies. 

Swicord's group has already published a paper on the 
enhanced DNA absorption in Biopolymers, 22. 2513,1983. 
Glen Edwards will present new data on the base pair/ 
frequency relationship at this summer's Bioelectromagne- 
tics Society annual meeting. 

PEMF Treatment for 
Shoulder Pain 

Rotator cuff tendinitis, a common cause of shoulder pain, 
has been treated effectively with pulsed electromagnetic 
fields (PEWS). In a paper published in the March 31 Lon- 
cet, a team from Addenbrooke's Hospital and Strangeways 
Research Labs in Cambridge, England, reports that PEMF 
therapy is beneficial for patients who do not respond to 
conventional therapy. 

The new study marks two important milestones in the 
development of PEMF therapy. While PEMFs have been 
used to accelerate bone repair, to regenerate nerves and to 
heal skin ulcers, this is their fmt application to rotator cuff 
tendinitis. Second, the Cambridge paper is the first pub- 
lished report of a double-blind controlled study for any type 
of P E W  treatment. 

Drs. Allan Binder, Graham Parr and Brian Hazleman of 
Addenbmke and Dr. Sylvia Fitton-Jackson of Strangeways 
used Electro-Biology's (EBI) coil to administer single 
pulses of 73 +. 2 Hz to the shoulders of patients whose in- 
juries had persisted for more than three months. 

The 29 patients who participated in the study were di- 
vided into two gmups: 15 were treated with PEMFs for eight 
weeks while the 14 patients in the contml group were fitted 
with dummy coils. Neither patients nor researchers knew 

-who had the active coils. After four weeks, the coils of the 
control group were activated for four weeks of mtmen t  
-without breaking the double-blind code. The thempy 
sessions varied from three to ten hours a day. 

At the end of the first phase of the experiment (after four 
weeks), there was a statistically significant improvement in 

all the measures used to assess treatment success. A similar 
improvement was found among the control group after their 
four weeks of PEMF therapy. 

All the patients were monitored for eight weeks after the 
coils were removed. Of the.29 patients, 19 were symptom- 
less at the end of 16 weeks. Among the remaining ten, two 
became symptomless, three had "only minor residual dis- 
ability," and five still experienced either pain and tender- 
ness or felt no improvement. The resemhteam concluded 
that "more than 70 percent of patients improved on PEMF 
thempy." 

No side effects were reported in the course of the study, 
though many patients found the coils to be "cumbersome 
and uncomfortable." In a pilot study, which has not been 
published, one patient suffered neck pain and "nenmlogical 
deficit" in the arms-a condition which was connected to 
a prior ailment. This patient's shoulder improved with 
PEMF therapy. The pilot study had an overall 67 percent 
success rate. 

P E W  therapy for certain types of persistent and severe 
shoulder pain could become quite popular. According to the 
researchers, rotator cuff tendinitis is "extremely wmmon" 
and, while most cases respond to local corticosteroid injec- 
tions, 23 percent of those referred to the shoulder clinic at 
Addenbrooke did not respond or derived only temporary . . 
benefit from convention2 therapy. The cambridge group 
suggests that PEMFs could also be useful in the treatment of 
other chronic tendon lesions. 

ARRL Seeks FCC Decision 
On RF/MW Safety 

The American Radio Relay League (ARRL) has asked 
the Federal Communications Commission (FCC) to wm- 
plete its rule making on radiofrequency and microwave 
(RF/MW) radiation safety. The commission issued a notice 
of proposed rule making in January 1982 on procedures for 
ensuring that its licensees do not create RFIMW radiation 
hazards (see MWN, March 1982). No final action has fol- 
lowed. 

According to the ARRL's counsel, Christopher May ,  the 
league filed its request "more out of frustration than out of 
hope." The March 20 petition echoes broadcast industry 
comments filed in 1982, which urged the commission to 
adopt an interim exposure standard while the Environmental 
Pmtection Agency (EPA) develops its RFIMW guidelines. 

The league argues that "the absence of any clear guide- 
lines from the commission" will make it impossible to an- 
swer mounting public concern over potential RFIMW health 
hazards and that the situation will foster more siting disputes 
and state and local rule making. 

Although the commission has yet to set a date for the 
release of a final action, officials maintain the commission 
has not backed away from setting an RFIMW safety policy. 
Peggy Reed, the commission's deputy chief scientist for 
policy, told Microwave News that "this area is getting a lot 
of attention here" and explained that the delay is in part a 
result of "the increasing complexity of this issue." Reed 
noted that when the notice was released, the commission 
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thought the Occupational Safety and Health Adminis- 
tration's 10 mW/cmz exposure guideline could be used, but 
that this is no longer considered an available option (see 
MWN, March 1984). 

Contrary to Reed's assurance that work is continuing, the 
league maintains in its petition that it has been informed that 
the commission is "deferring action" until EPA adopts its 
generai population exposure guidance. Though EPA plans 
to publish proposed exposure limits this June, the league 
warns that "a substantial amount of time-possibly an- 
other two years- is likely to pass before [EPA] releases a 
final recommendation. " 

FCC staff would not confirm that the commission has 
decided to wait for EPA, but the schedule for RFIMW safety 
rules does not appear in the FCC's current semi-annual "un- 
ified agenda of federal regulations." (The agenda appeared 
in the April 19 Federal Register, 49FR16598.) The word 
from the deputy scientist's office is that the omission was an 
administrative oversight. 

The league, while pushing for an interim standard, op- 
poses using guidelines which are more restrictive than the 
American National Standards Institute (ANSI) 1982 stan- 
dard. ARRL would therefore most likely oppose EPA's pro- 
posed guidance because it is ~m01ed to be ten times lower 
than ANSI's. EPA is expected to propose a 100 uW/cmZ 
limit for resonant frequencies. 

FCC officials said they do not know how long it will take 
to respond to ARRL's petition. 

Microwave News reaches a select audience of specialists 
in non-ionizing radiation, and you can too. Adveitise in 
Microwave News classifieds. Rates start at $50 for Y32 of a 
page, $95 for Y16 and $175 for,Y8. For information or to 
reserve space, call us at (212) 725-5252. 

Health Hazards Of Electromagnetic Fields 
This new report reviews basic aspects and all latest research 
from ELF to microwaves, including 60 Hz power installa- 
tions. Practical advice on healthlenvironmental impacts. 
$60 plus $2 postage (US). Robert 0. Becker, MD, Star 
Route, Lowville, NY 13367. 

BEMS Workshops 
and ANS C95 Meeting 

If you are planning to attend the 6th Annual Meeting of 
the Bioelectromagnetics Society (BEMS) in mid-July, be 
prepared for a hectic week. In addition to the 180 papers 
accepted for presentation at the daily technical sessions, a 
symposium and two workshops are beiig organized for the 
evening hours. Before the BEMS meeting gets underway, 
there will be a meeting of the American National Standards 
(ANS) Committee 0 5 .  

On Sunday, July 15, the eve of the formal opening of the 
conference, Dr. Don Justesen will host a symposium on the 
biological effects of low frequency pulsed magnetic fields. 
The starting point for the evening's discussion will be Dr. 
Jose Delgado's studies with chicken embryos (see MWN, 
March and November 19831, though the Spanish researcher 
will be unable to attend the BEMS meeting, according to 
Justesen. 

For the following evening, Dr. Eleanor Adair is organiz- 
ing a workshop on the "Pound Proposal." Four years ago, 
Haward University Professor Robert V. Pound argued that 
much of the energy used to heat buildings could be saved if 
people were warmed up instead of the space that sunounds 
them. In a paper published in the May 2,1980, Science, he 
outlined how this could be accomplished with microwaves 
of centimeter wavelengths because in the 40-90 GHz fre- 

(continued on p.6) 

A Guide To FCC Equipment Authorizatiom 
The updated second edition of the original book by William 
K. Roberts, former Assistant Chief Engineer of the FCC. 
Tells what type of authorization is required for your product 
and the procedure to use in obtaining FCC authorization. To 
be released in the second quarter of 1984. Send check or 
p.0. for $79.50 to the EMXX Corp., 6706A Deland Drive, 
Springfield, VA 22152, (703) 451-4619. 

VDTs: Health and Safety 1981-1982 - Order your copy of 
this 80-page indexed booklet with thorough coverage com- 
piled from Microwave News. $6.95, prepaid, from PO Box 
1799, Grand Central Station, New Yo*, NY 10163. 

VDT News 
The only newsletter with exclusive coverage of VDT 

operator health and safety is now available. 
Each 20-page, bimonthly issue of VDT News: The VDT 

Health and S a m  Report has the kind of thomugh coverage 
and useful resources you would expect from the publishers 
ofaMicrowave News. 

Order your subscription today ($18/year for individuals 
[personal check required]; $35/year for institutions). Pre- 
paid orders only! 

VDT News, PO Box 1799, Grand Central Station, New 
Yo*, NY 10163, (212) 725-5254. 
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Tell a Friend About Microwave News. 
People who read Microwave News are impressed by the 

thoroughness of our coverage. That's why we want you to 
tell a friend about us. 

From DC to daylight, our coverage of EM- and 
bioeffects is unparalleled. The wealth of news and resources 
in every issue may be just what your colleagues need to stay 
up-to-date. 

So spread the word. Send us the names of your colleagues 
and we will send them a free copy of Microwave News. 
PO Box 1799, Grand Central Station, New Yo*, NY 10163, 
(212) 725-5252. 
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quency range, 95 percent of the incident radiation is ab- 
sorbed by the skin. W~th such shallow penetration, Pound 
believes that non-thermal effects would be unliely. Adair 
plans a discussion of the economic and technical feasibility 
of the idea, its medical implications and the ethical and legal 
questions associated with pilot studies using human sub- 
jects. Pound is planning to attend. 

On lhesday night, a panel will discuss the range of is- 
sues, from political to scientific to legal, raised by the use 
and regulation of radiofrequency and microwave radiation. 
Richard Tell of the Environmental Protection Agency and 
Robert Cleveland of the Federal Communications Commis- 
sion are assembling representatives from federal agencies, 

-industry and the general public to field questions from the 
audience. They want to focus on "real l i e  situations," that 
is, "Where are people being exposed and how much of a 
problem is there with regard to both potential hazards and 
economic impact of comctive actions?" A lively inter- 

SHORT COURSES 
June 11-15: Computer Aided Design ojMicmship Circuirs and Anfcn- 
m, BouldCr, 03. Fee: $650. Contact: Rof. S.W. Maley. EE Depi.. 
University of Colorado, Campus Box 425. Boulder, a) 80309. (303) 
492-7004. 
J u n e  11-15: The Modern Geomrfrical Thcoq ojDiffmction, Columbus, 
OH. Fee: $750. Contact: Richard Frashcr, Ohio State University. Engineer- 
ing Shod Courses, 2070Neil Ave.. Columbus, OH 43210. (614) 4222651. 
June 13-15: Biological Effccls ojTransmission Liner and SubsInhInhons, 
Bicngo, IL. Fee: $685. Contact: Ms. Hargeu, Professional Dcvclopment 
Services (PDS). 4 Professional Dr., Suite 148, Gaithemburg, MD 20879, 
(301) 926-2797, 
June  18-1s: Elemical Amidem Involving Power Lines. Washington. 
DC. Fee: $475. Conlact: PDS. see June 13 above. Repeacd June 21-22: 
Denver, a). 
June 78-22: A n f c ~ ~ ~ a n d A r m y s ,  Washington. DC. Fee: $875. Contact: 
Contact George Hanison, Continuing Engioceriog Education, George 
Washington University (GWU), Washington. DC 20052. (800) 4249773. 
or (202) 676-6106in DC. RcpesfcdAugu8t 13-17: Ottawa, C h .  

J u n e  1921: Seminnr on Mvhurl Design of Overhsod lhnsmission 
tines and Railmad Communicoh'ons and Signal Systems, Washington, 
DC. Fee: SIW (aomx.). Contact: John Dunlao. Elecrric Power Reseorch 
lndtutc ( E P R I ~ . ' ~ ~  B ~ X  10412. Palo Allo. d~ 94303, (415) 855-2305. 
Rcpwtui September 11-13: Allanla. GA. 
June  1922: Grounding & Shielding. Chicago. IL. Fee: $815. Optiond 
fuunh dry for $235. Conwrl: h n  While Conrultanls Inc. (DWCI). Slm 
Route 625. PO Ban D. Giunervillc. VA 22065. (703) 347-0030. Repevcd 
July 17-20: Boulder, CO: August 14-17: Ottawa. Canada; ~ e p t e m b e r  
16-21: San Diego. CA:October23-26: AUanta, GA. 
June  1922: Conmunicdon SdtUilr ArUrnM Technology, Burlingtoo. 
MA. Fee: 5850. Con- Ann Bcekman, Swlhcaslcrn Cenlcr far ElecLncd 
Enaioccrinn Education (SCEEEI. Centntl Florida Facility. 11th 81 Masso- 
ch&m A;. .. St. cloud. FL 32769. (305) 8926146. . .  . 
June 2522: Mobile CcUukzr Tclecommunicm'on Systems, Washington, 
De. Fee: $695. Contact GWU, see Juoc 18 above. 
June 25-27: Design MeIhodsfor Emission and Suscepb'bilify C o m l ,  
Sunnyvale. CA. Fee: $695. Contact: Jim Hill, EMXX Corp.. 6706 bland 
Dr., Springfield, VA 22152, (703) 451-4619. 
J u n e  28-29: E M C  labonr!org Experience Workshop, Mariposa, CA. 
Fee: $695. C o r n :  EMXX, sec Juoc 25 above. 

change is expected. 
The American National Standards Committee on 

Radiofrequency Radiation Hazards, C95, has scheduled a 
meeting for Sunday, July 15 at 2 pm at the Omni Intema- 
tional Hotel. 

Among the agenda items are reports'on the status of the 
revisions of the American National Standards Institute 
(ANSI) exposure limits (C95.1-1982) and of the measure- 
ment guidelines (C95.3-1979 and C95.5-1981). A new draft 
standard covering hazards to electric blasting caps will also 
be presented. 

The BEMS meeting will be held at the Omni International 
Hotel in Atlanta, GA, July 15-19. Rooms should be reserved 
directly with the hotel at 1 Omni International, Atlanta, GA 
30335, (800) 241-5500, or (404) 659-0000 in Georgia. For 
more infomation about the meeting, contact Marsha Ryan 
at BEMS, 1 Bank St., Suite 307, Gaithersburg, MD 20878, 
(301) 948-5530. 

July 10-13: Advnnced E M C  Workshop, Philadelphia, PA. Fee: $995. 
Contact: DWCI. x e  JUM 19 nbove. 
July 11-13: Communication Solellife Syslems -The E m h  SMion, 
Washington, DC. Fee: $695. Contacf: GWU, see Juoe 18 above. 
July 1620: Micmvovr A m n ~  Meorummenrs, Allutn, GA. Fce: $800. 
Canracl: Depl of Cantioulng Education. Georgia lndtutc of Technology. 
Adanra. GA 30332. (4M) 8W24W. 
July 17-18: Rodnr Principles jor fhc Non-Specialist, Washington. DC. 
Fcc: $625. Contact: GWU, xe Juoc 18 nbove. 
July 3l-August 3: Anfennn Theory andDesign, Myrtle Beach, SC. Fee: 
$645. Contact SCEEE, see Jum 19 nbove. 

August 6-10: Non-Ionizing Radioh'ons: Biophgrical ond Bialo'cd 
Boris, Applic&'onr and H u d r  in Medicine and Indudry, Cambridge. 
MA. Fee: $950. Caotucl: Officc of Summer Session. R w m  E19.356. MIT. 
Cambridge, MA 02139. 

AugUIt 7-9: Grounding & InIe!fefrrrnce Conhnl in Buildings and 
ElecInIneallE&cbonic Facilifies, Philadelphia. PA. Fee: $785. Contact 
DWCI, see June 19 above. 

August 14-15: EM1 ~ i a ~ n o r I i &  & Fixes, Virginia Beach, VA. k 
$635. Contact: DWCI, sec June 19 above. 
AugUs( 27-29: EkctmmagneIic Pulse and Its Effects on Systems, San 
Diego, CA. Fee: $695. Contact GWU, see June 18 nbove. 

Stptember 1511: E M I  Tcsring Workshop: Commercial, Philadelphia. 
PA. Fee: $595. Contacl: Michele Ekes. R&B Enterprises, 20 ClipperRd., 
West Conshohockcn. PA 19128, (215) 825-1965. Repcsfcd October 
2530. 
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UPDATES 
BIOLOGICAL EFFECTS 

Electric Blankets and Fetal Loss...Dr. Nancy Wertheimer 
has found a significant increase in fetal loss among users of 
electric blankets - a less than significant increase was also 
observed among users of water beds - as compared to 
controls who did not heat their beds. Wertheimer, who is 
with the Department of Preventive Medicine and Biornetrics 
at the University of Colorado Medical School in Denver, 
repoas that the incidence of fetal loss "showed a significant 
seasonal skewing, most concentrated in the months when 
cold nights are increasing (September through January). " In 
addition, live b i i s  among those using electrically heated 
t)eds had longer gestation times but not higher birth weights. 
She concludes that "this tendencv and the excess fetal loss 
both seemed to be associated witi high electric blanket set- 
tings used by the mother rather than those used by the 
father. " Wertheimer will be presenting these results in a talk 
at the New York Academy of Sciences in New York City on 
May 16 and in a poster paper at the annual meeting of the 
AAAS, which will be held in New York City during the last 
week of May. Dr. Sol Michaelson of the University of 
Rochester School of Medicine and Dentistry is also on the 
academy's May 16 program. He will talk on the "Influence 
of Power Frequency Electric and Magnetic Fields on 
Human Health." According to Michaelson, a careful review 
of the information available on the possible risks associated 
with EM fields from overhead power lines indicates that "if 
a hazard is determined, it is not from the electric or mag- 
netic field per se, but other factors." He emphasizes that, 
"it is imperative that we recognize the fact that practical 
decisions must be made on the basis of what is known rather 
than what is postulated or assumed without any rational 
basis." 
Resources...NIEHS' Drs. Don McRee and H.G. Davis 
have been studying "Whole-Body and Local Dosimetry in 
Rats Exposed to 2.45 GHz Microwave Radiation" and have 
found that local SARs in the brain can be two to three times 
higher than the whole-body SARs. With respect to studies 
on fetal development, they recommend measuring the SAR 
in the uteran area because "it would probably be different 
from the average whole-body SAR of the adult pregnant 
rat." Their results are described in the February 1984 
Health Physics. ... Dr. Abe Liboff's paper on the effects of 
time-varying magnetic fields on DNA synthesis (see MWN, 
October 1983) appears in the February 24, 1984 Sci- 
ence .... A new chapter in the ongoing debate on an or- 
ganism's thermoregulatory rasponse to microwave radiation 
has been written by EPA's Dr. Christopher Gordon. His 
response to a critique by a group from the John Pierce 
Foundation led by Dr. Eleanor Adair appears in the recently 
released W m b e r  1983 issue of The Journal of Microwave 
Power. Adair et al:s comments were in the journal's June 
1983 issue and Gordon's original paper appeared in the June 
1982 issue .... A report from a symposium on "Human 
Cataract Formation," held in London, England, in October 
1983, was published in the December 15,1983 Nature. ... A 
research group from England has measured the relative 
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permittivity and conductivity of the cerebellum, cerebrum 
and brain stem of mice in the 72 MHz-5 GHz frequency 
range. The details are in the August 1983 issue ofphysics in 
Medicine and Biology. 

COMPATIEILIN & INTERFERENCE 
ARRL on Cable TV. ..The American Radio Relay League 
(ARRL) has issued a collection of materials on cable TV 
RFI, including instructions on how to deal with local cable 
operators whose systems leak interfering signals. The 
ARRL and the National Cable Television Association 
(NCTA) have formed a special committee to review re- 
ported cases of cable TV RFI in an effort to stem what had 
become a source of mutual antagonism (see MWN. March 
1984). To get a copy of the ARRL booklet, Cable Television 
Interference: Working Materials for the Radio Amateur, 
send $6.00 and a 9x12 inch self-addressed envelope with 
$1.20 in postage affixed to CATV1 Desk, ARRL, 225 Main 
St., Newington, CT 06111. - 
WVEU-TV Saga Continues ... The FCC is still waiting for 
WVEU-TV and 23 land mobile radio services operating 
from the roof of Atlanta's Peachtree Plaza Hotel to resolve a 
three-year-old RFI dispute. Last year the commission or- 
dered the TV station to pay for relocating the frequencies 
used by the mobile services (see MWN, October 1983). 
This March, the commission warned that it will not recon- 
sider its initial ruling, despite WVEU-TV's latecomer 
status, and said the mattermust be resolved within 90 days. 
Everyone with an antenna on the roof has submitted com- 
ments on the order, and these are now bemg reviewed by the 
commission. 

GOVERNMENT 
NTIA & EPA's Guidance...The impact on government 
agencies of EPA's soon to be pmposed RF/MW radiation 
exposure guidance is bemg evaluated by NTIA's Ad Hoc 
Committee 189. The interagency group, which was set up 
under the Interdepartment Radio Advisory Committee 
(IRAC) last summer and is comprised of representatives 
from 14 federal agencies, has met six times to date. Its 
principal tasks are to develop analytical models to predict 
radiation levels produced by different types of transmitters 
-paralleling work nearly completed by EPA-and to 
review each agency's internal assessment of the guidance. 
According to NTIA's Paul Russo, the committee chairman, 
no models will be ready before June, when EPA is sched- 
uled to publish the proposed guidance. He,does hope to give 
EPA a synthesis of agency comments before the proposal is 
released, however. NTIA, which provides all frequency as- 
signments for federal agencies, has yet to defme its role in 
aiding guidance implementation. Several staffers suggested 
that the engineering models could be used to screen for 
potential problems during the analyses NTIA perfonus for 
all proposed federal broadcast facilities. In general, how- 
ever, NTIA believes each agency will have to tackle wm- 
pliance independently, though Russo notes, "we would like 
to be the focal point for these efforts." The agency receives 

7 - 



UPDATES 
6,000 to 7,000 requests each month related to the frequency 
assignment process. 
State RF/MW Rules.. .Connecticut's Assembly Bill 5675, 
which would establish ANSI's 1982 RFIMW exposure 
guidelines as a state standard, is about to reach the full 
Assembly for a vote as we go to press (see MWN, April 
1984) .... Oregon has taken an unusual position. Instead of 
trying to stem the proliferation of local exposure standards, 
Oregon legislators have opted to leave standards setting to 
local authorities. After considering broader action, in July 
the legislature passed Senate Bill 623, which requires only 
h a t  the state investigate non-ionizing radiation health ef- 
fects. The brief measure was incorporated into Chapter 755 
of the state statutes. A year earlier, Oregon's Multnomah 
County became the fmt  US locality to adopt public expo- 
sure ~ l e s  (see MWN, July/August 1982). Though hotly 
debated before approval, no compliance problems have ari- 
sen from that standard, which at its strictest level sets a 200 
uWIcd limit for exposures in the 30-300 MHz-band. 
New Name a t  FDA ... Most people still call it BRH (for the 
B m a u  of Radiological Health) but eighteen months ago, 
FDA was reorganized and the unit was consolidated with 
another bureau at the agency to become the National Center 
for Devices and Radiological Health (see MWN, November 
1982). Now the "National" has been dropped and it will be 
called simply the "Center for Devices and Radiological 
Health." According to an FDA spokesman, the change, 
which tookeffect on March 16 and appeared in the March 19 
Federal Register (49 FR 10166), was made because the 
word "national" bad created "mispemptions about the 
range of the center's activities and authorities." 

LITIGATION 
Radar Disability Award...Former radar technician Fre- 
derick Becker has been awarded work-related disability 
benefits by the Veterans Administration Board of Appeals in 
Washington, DC, and is about to file a pmduct liability suit 
against the manufacturers of the equipment he worked on 
while in the Navy. In a decision reached last fall (Docket 
No. 83-22 605, October 3, 1983). the VA board found "a 
reasonable probability that the veteran developed posterior 
subcapsular cataracts as the result of his rather extensive 
exposure to microwave radiation in connection with his 
training and duties with electronic and radar equipment." 
Becker, now 45 years old, discovered he had cataracts in 
1978.12 years after leaving active service as a technician for 
airborne early warning radar systems on an EC-121K air- 
craft. Becker estimated that during a two-year period he 
received 4,800 to 5,000 hours of radiation exposure. In 
addition to appmximately $5,000 in retroactive benefits, 
Becker will receive monthly, cost-of-living adjusted dis- 
ability payments, now set at $250. An original disability 
claim was rejected by the Colorado VA Board of Appeals in 
April 1983. Robert Pafnndi, Becker's attorney, told Mic- 
rowave News that he is about to file a pmduct liability suit 
on his client's behalf in Federal District Court in Denver, 
CO. The personal injury claim will name a number of 
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equipment manufacturers as defendants. Pafundi's law firm 
--Sweeney, Pafundi and Scanlon of Westlake Village, 
CA- is also handling the VA disability claim of Joseph 
Coamey (see MWN, December 1982). 

MEASUREMENTS 
NBS Reports ... Last fall we announced the publication of a 
NBS technical note, A Metl~od to Quantih the Radiation 
Characteristics of an Unknown Interference Source (see 
MWN, November 1983). Now NBS researchers Mark Ma 
and Galen Koepke have prepared a. companion report that 
details the uncertainties in interference testing caused by 
such factors as background noise, equipment limitations and 
measurement inaccuracies. Uncertainties in Extracting 
Radiation Parameters for an Unknown Inte$eretzce Source 
Based on Power and Phase Measurements, (Technical Note 
1064) is available for $3.75 (prepaid) from the Government 
Printing Office (GPO), Washington, DC 20402. Order No. 
003-003-02497-0.. . .NBS has also released two other tech- 
nical notes: Reference Flat Pulse Generator (TN 1067) by 
J.R. Andrews, B.A. Bell and E.E. Baldwin. It describes a 
step-lie waveform generator for characterizing the re- 
sponse of oscilloscopes, transient recorders and automatic 
test equipment. Available from GPO for $4.50 (prepaid); 
Order No. 003-003-02527-5. Design and Error Analysis 

for the WRlO Thermal Noise Standard (TN 1071) by WiI- 
liam Daywitt, who details the construction of the waveguide 
horn antenna and isothermal cavity for the first national 
reference standard in the frequency range 75-110 GHz. 
Available from GPO for $3.75 (prepaid); Order No. 003- 
003-02538-1. 

MEDICAL APPUCATIONS 
NMR Approvals ... On March 30, the FDA approved the 
fmt  two NMR imagers for marketing as being "safe and 
effective." Technicare Corp. of Cleveland, OH, and 
Diasonics of Milpitas, CA, won the right to sell their units 
nine mouths after the FDA's Radiologic Devices Panel rec- 
ommended agency appmval (see MWN, JulyIAugust 1983). 
The panel bad also recommended that Picker International's 
NMR imager be approved, but FDA has yet to act on its 
application. Picker is based in Highland Heights, OH. 
FDA's Dr. Robert Phillips would only say that the agency 
was workinp on Picker's request. Meanwhile, t he  ..-- 
Radiologic Svices  Panel has scheduled a meeting for May 
17 in Rockville, MD, to consider an unspecified number of 
other NMR premarket approval applications 
Hyperthermia Notes...FDA's Medical Radiation Advisory 
Committee met on April 30-May 1 and was briefed on 
hyperthermia. Among those invited to participate were Dr. 
J. Robert Stewart of the University of Utah Medical Center 
in Salt Lake City; Tom Drennan of the University of Wash- 
ington Hospital in Seattle, WA; Dr. Gerald Hanks of the 
Radiation Oncology Center in Sacramento, CA, Louis Stri- 
pling of BSD Cop.  in Salt Lake City, U1: and Dr. Bhudatt 
Paliwal, the chairman of the American Association of 
Physicists in Medicine's Hyperthermia Committee. For 
more information, contact Robert Morton at (301) 443- 
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4600.. ..The Independent Broadcasting Authority in the UK 
is giving its old 405-line transmitters to British hospitals to 
be used in hyperthennia treatment. The March 29 New Sci- 
entist reports that the transmitters, which will be phased out 
by the end of the year, operate at frequencies up to 200 
MHz .... Also in the UK, the Institution of Electrical En- 
gineers and the Hospital Physicists' Association sponsored a 
meeting on Electromagnetic Techniques for the Detection 
and Treatment of Malignant Disease on April 2. Nine pa- 
pers were presented, including one by Professor J.C. 
Bolomey of Ecole Superieure d3Electricite in France on 
"Microwave Tomography and Its Potential Applications to 
the Control of Hyperthermia Treatment." Contact: IEE, 

- Savoy Place, London WC2R OBL.. . .RE heat treatment has 
been found to be highly effective against ringworm, a fun- 
gal disease of the skin which affects dogs, cats, horses and 
humans. A report in the April issue of Companion Animal 
News, a publication of the Moms Animal Foundation in 
Englewood, CO, notes that the heat treatment "takes 30 
seconds per application, requires one treatmen% and in tests 
has beeni00$rcent effectiGe. " 

MEETINGS 
Neumbehavioral Workshop ...Dm. Richard Lovely and 
Mary Ellen O'Connor are organizing Electromagnetic 
Waves and Neurobehavioral Function: A Workshop, to be 
held August 19-23 in Corsendonk, Belgium, which is an 
hour from Brussels. Lovely describes the goal of the meet- 
ing as bringing together researchers from diverse fields who 
normally do not interact with each other. Topics to be cov- 
ered include physiological, anatomical, behavioral and tox- 
icological msponses to EM fields, as well as circadian 
rhythms and homing and navigation in animals. One day of 
the meeting will be devoted to occupational medicine and 
human cliical studies. Attendance, which is strictly limited 
to 32 participants due to space limitations, is by invitation 
only. For more information, contact Lovely at Battelle 
Pacific NW Labs, PO Box 999, Richland, WA 99352, 
(509) 375-2269. ... Another conference of related interest is 
being planned by EPA and Johns Hopkins University. Cross 
Species Extrapolation in Neurotoxicology will be held in 
Raleigh, NC, June 7-8. The meeting is directed to those 
studying toxic chemical risks. Contact: Dr. Zoltan Annau, 
Neurobehavioral Toxicology Pmgram, Dept. of Environ- 
mental Health Sciences, Johns Hopkins University, 615 N. 
Wolfe St., Baltimore, MD 21205. 
Wmelaw Symposium ... The program for the 7th Intern- 
tional Wroclaw Symposium on Electromagnetic Compati- 
bility, which will be held in Poland, June 18-20, has been 
released. Among the papers scheduled to be presented are: 
"Natural Electromagnetic Enrth Field at ELF" by a group 
fmm the Siberian Department of the Academy of Sciences, 
USSR in Ulan-Ude, "Shielding Efficiency of Reiiorced 
Concrete Against EM Radiation [including EMPI" by J. 
Bmchin of the Swiss Federal Office of Energy; "Measure- 
ment of the 50 Hz Noise Level in Urban and Rural Envi- 
mnments" by a team at Mickiewicz University in Poznan, 
Poland; "Differences of Biological Effects of Simple and 
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C o m b i d  Electromagnetic Fields" by H. Mikolajczyk of 
the Institute of Occupational Medicine in Lodz, Poland; and 
"Membrane Effects of Low Intensity Millimeter Range Ir- 
radiation" by a group at the Institute of Radioengineering 
and Electronics of the Academy of Sciences of the USSR, 
Moscow. A copy of the symposium record is available for 
$40.00 (US), prepaid, from: EMC Organizing Committee, 
Box 2141, 51-645 Wroclaw 12, Poland. Checks should be 
made payable to "Wroclaw Technical University." 
NAB Sessions...There was a session on non-ionizing radia- 
tion chaired by Jules Cohen on April 30 at the 62nd Annual 
Convention of the N a t i o ~ [  Association of Broadcasters. 
Raytheon's John Osepchuk discussed the "Electromagnetic 
Energy Policy Alliance- A Source of Facts;" Verle Blaha 
of Holaday Industries on "Measuring Broadcast Signals;" 
AT&T Bell Labs' R.C. Peterson on "Public Exposure to RE 
Radiation- Perceived or Real Risk? A Case in Point;" 
Robert Hargrove of Nion,  Hargrove, Derans & Doyle 
served as a legal advisor. At a May 1 session on "Broadcast 
Interference," Jules Cohen proposed solutions to the chan- 
nel 6leducational broadcast interference problem; NAB's 
Edmund Williams described TV antenna preamps, a local 
FM broadcaster concern; Wdliam King of Jules Cohen and 
Associates discussed land mobile interference to TV chan- 
nels 14 and 69; Robert Cnlver of Lohnes & Cnlver ad- 
dressed RE lighting and its potential impact on AM broad- 
casters; and NAB's Ralph Justus reviewed broadcast RFI to 
aeronautical navigation and communications. Lisa Steven- 
son of Koteen & Naftalin was the legal advisor for this latter 
session. 
Call for Paper %..The 1985 InstrumentationlMeasurement 
Technology Conference will be held at the Hyatt Regency in 
Tampa, EL, March 21-22. The theme for the meeting is 
"Understanding Measurement Methods." Contact: Dr. 
Noms Nahman, Electromagnetic Fields Division, NBS, 
Mail Code 723.03, Boulder, CO 80303.. . J985 Intern- 
tional Symposium on Electromagnetic Compatibility, to be 
held at the Hilton in Wakefield, MA, August 20-22. The 
theme here is "EMC, A Universal Goal." Contact: Dr. 
Donald Weiner or Dr. Gerald C a p m ,  Dept. of Electrical 
and Computer Engineering, 111 Link Hall, Syracuse, NY 
13210. 

MIUTARY SYSTEMS 
Project ELF...The Navy has suffered two setbacks in its 
efforts to resume work on Project ELF, its submarine com- 
munication system, while it prepares an environmental im- 
pact statement (EIS) (see MWN, March 1984). After agree- 
ing to the Navy's request for a reconsideration of her Janu- 
ary 30 verdict, US District Court Judge Barbara Crabb reaf- 
firmed her decision on April 5. At the same time, she ruled 
that the Navy could continue to operate its Clam Lake facil- 
ity. The Navy then took its case to the US Court of Appeals 
for the Seventh C i u i t  in Chicago, IL. On April 24, a 
three-judge panel refused to l i i  Judge Crahb's injunction 
pending the completion of the Navy's formal appeal. Oral 
arguments by attorneys for the Navy and the State of Wis- 
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UPDATES 
consin before the Court of Appeals are scheduled for the 
week of May 28.. ..A Navy contract for evaluating the data 
on health and biological effects of ELF collected by IIT 
Research Institute (IITRI) (see MWN. March 1984), is 
about to be signed, although the Navy has not yet picked a 
contractor to write the actual impact statement. Rumors 
about the Navy setting up a "blue ribbon" panel to review 
the new EIS were neither confirmed nor denied by a Navy 
spokesman. The official announcement that the Navy is 
preparing a supplement to its 1977 EIS appeared in the 
March 26 Federal Register (49 FR 11233) .... The Naval 
Electronic Systems Command in Washington, DC, has re- 
leased a new report, prepared by IITRI, detailing EM expo- 
sure levels from both power lines (60 Hz) and the ELF 
antenna (76 Hz) near the ELF facilities in Clam Lake, Wis- 
consin, and near the Navy's planned facility in Republic, 
Michigan. A previous study investigated only the field in- 
tensities near Clam Lake (see MWN, May 1983). The IITRI 
study found that the fields generated by the ELF transmitter 
near Clam Lake are "very low." The report includes a 
tabulationof 33 cases of judicial and state regulatory agency 
decisions related to ELF fields and their effects on health 
and the envimnment. One noteworthy finding of the surveys 
in both states was that, 'There is no consistency in the 
relationship between indoor and outdoor [magnetic flux 
densitieslmeasurements. In some locations the magnetic 
field was higher indoors, while in others the opposite was 
found. A copy of the Navy repofi, Representative Elec- 
tromagnetic Field intensities Near the Clam Lake (WI) and 
Republic (MI) ELF Facilities. January 1984, is available 
for $5.25 (prepaid) from the National Technical Information 
Service, Sprin~ield, VA 22161.. ..Much has been written 
about the need for the ELF system to signal orders for a 
nuclear attack to submerged submarines. In the March Bul- 
letin of the Atomic Scientists, William Arkin of the Institute 
for Policy Studies observes, "One of the least known pur- 
poses of the ELF system is communication with submarines 
on covert missions in the Arctic and under the ice cap." 

ing what is known about ELF fields, Dodge states that while 
available information does not explicitly link electromagne- 
tic field exposures to health problems, a growing body of 
evidence suggests "subtle interactions between very weak 
electromagnetic fields and biological systems at the level of 
the cell." The author goes on to point out that there is "no 
single federal agency responsible for assuring public safety 
and comfort in the proximity of overhead transmission 
lines, and no federal standards exist setting quantitative Iim- 
its for [high voltage transmission line] field exposures." 
The 34-page report includes a summary of literature reviews 
for electromagnetic field bioeffects. Copies of High Power 
Voltage Lines and Extremely Low Frequency Communica- 
tions Systems: Health and Safety Concerns. No. 84-579 
SPR, are available from your congressman's Washington or 
local office. 
Resources...A detailed description of the experimental 
setup used in Dr. Wendell Wmter's study on the effects of 
low level 60 Hz fields on human tumor cells - (see MWN, 
April 1984), which found that certain exposures 
sisnificantly increased cell p w t h  rates, has been prepared 
by Jeffrey Lucas and Melvin Johnson of the Southwest Re- 
search Institute. Copies of the paper, which was presented 
on April 25 at the 1984 IEEE National Symposium on Elec- 
tromagnetic Compatibilify in San Antonio, TX, are avail- 
able from theauthorsatSwRI, Post Office Dmwer 28510, 
6220 Culebra Road, San Antonio, TX 78284 .... Results 
from the fmt phase of Dr. Charles Graham's study of the 
"Mluence of 60 Hz Fields on Human Behavior, Physiology 
and Biochemistq" are outlined in the minutes of the March 
26 meeting of the New Yo* State Power Lines Project. 
Graham found that 90 percent of his subjects could not 
detect fields below 9 kV/m and that 70 percent could not 
detect fields of less than 12 kV/m. For copies of the minutes 
and a status report on all 16 project-funded studies, contact 
Prcject Administrator Michael Rampolla at the Center for 
Laboratories and Research, New Yo* State Department of 
Health, Albany, NY 12201, (518) 474-7888. 

OCCUPATICWAL HEALTH II~T.. 

NIOSH Draft Standard.. .NOSH staffers in Cincinnati, 
OH, have completed a draft of the agency's recommended 
occupational standard for RFIMW radiation (see MWN, 
March 1983). At the end of March, NOSH assembled five 
experts to review the draft, which is said to be 40 pages long 
with approximately 10a pages of appended tables listing 
bioeffects data. There is no official datefathe release of an 
external review draft, but a NIOSH spokesman said that the 
agency hopes to have it ready by this summer. 

POWER UNES 
CRS Report ... A recently published report by Christopher 
Dodge of the Congressional Research Service provides an 
overview of bioeffects research on power line radiation, 
especially of the recent reports linking it to leukemia and 
eenetic effects: it also outlines federal activitv in this field. 

."IS 

Maine Rejects Rules...Maine officials rejected proposed 
VDT work rules April 25 by a 4-3 vote. The rules would 
have required periodic rest breaks, adjustable equipment 
and furniture, glare control, regular eye exams for operators 
and other measures. Only public employees would have 
been covered. Last June, state legislators passed the first 
VDT law in the US, which directed labor department offi- 
cials to study health and safety issues and to propose rules, 
if necessary. The Occupational Safety and Health Board in 
Augusta, which made the decision against mandatory stan- 
dards, will consider voluntary guidelines at a meeting later 
this year. 
Legislation. ..Connecticut, the other state that passed a 
VDT law in 1983, is considering another bill that would 
establish a task force "to develop a code of conduct" for the 

&n balance, tde report indicates that a betteirnanaged and use of VDTs. Substitute HOUWB~II 5763 was approved by 
better funded federal research program is needed. In review- the Committee on Labor and Public Employees on April 11 
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and currently is awaiting action by the full House of Rep- 
resentatives .... The Caliiornia Assembly's Labor and Em- 
ployment Committee approved recently-introduced legisla- 
tion, Assembly Bill 3175, which is now being considered by 
the Ways and Means Committee. The proposal would re- 
quire radiation shielding of terminals, non-VDT work dur- 
ing pregnancy, employer-provided eye exams and regular 
rest breaks. State officials are preparing a fiscal impact 
statement, and Ways and Means has scheduled a public 
hearing on the measure for May 23. An aide at the commit- 
tee reports that interest in the bill is growing .... A special 
committee of the Oregon Senate is in the midst of six meet- 
ings on VDT health and safely. At the three meetings held to 
date -on February 22. April 2 and May 7 - committee 
members decided to focus on ergonomics and vision, and 
eliminated radiation-exposure r ~ s k s  from their 
deliberations .... The Wisconsin Assembly completed its re- 
cent legislative session without considering the first VDT 
bill to be introduced in the state, Assembly Bill 1076. Nev- 
ertheless, three state agencies completed fiscal impact re- 
p a s  on the proposal, which would have required radiation 
testing, adjustable furniture and equipment, periodic eye 
exams and other measures. 
Resou -...The Canadian Center for Occupational Health 
and Safety (CCOHS) has published an annotated VDT bib- 

CONFERENCES 
June 3-8: 29th Annual Meeting of the HcaUh Physics Sociely, Hyan 
Regency. New Orleans, LA. Conlact: Richard Burk, Jr., HPS. 4720 
Montgomery Lane, Suite 506. Bclhesde. MD 20814, (301) 6543080. 

June 4-8: Infarnati0n(1I Conjercncc on DC Power Tmnsmission, HynD 
Regeocy Hotel, Manmal, Canada. Contact: Eileen Domicr, IREQ, 18W 
Montce Sfo-Julie. Varennes. Quebec. Canada JOL 2W. (514) 652-8512. 

June 5-7: Internah'onal Confernnee on Lightning and Power Systems, 
London. UK. Canlac(: Institution of Electrical Engineen, Savoy Place, 
London WC2R OBL. UK. (01) 240-1871. cnl. 222. 
June 18-2l: 1984 Power Electmnics Spcciolists Conference, Gaith- 
ersburg, MD. Cantact: Frank Ocningcr, NBS, Room B344, Technology 
Bldg.. Washington, DC 20234. (301) 921-3541. 
June 2528: 1984 InrrnOn'onal IEEEIAP-S Symposium and Nafionnl 
Radio Science Meeting. Westin Hotel, Bostun, MA. Cantncf: Pmfcssor 
Hamld Raemer, Depf. of Elcnrical Engineering. Northeastem University, 
Huntingum Ave., Boston. MA 02115. 
June 2628: 7th lnkrnoh'onal Symposium and fixhibilion on E k -  
bonagncl* Compah'biliry, Wmlaw, Poland. Conwt: W. Momn, EMC 
Symposium, Box 2141, 5b645 Wmlaw 12. Poland. 
June 26-28: 1984 InknOnrnohonal Coqerenee on Lightning and Sf.& 
Elecbicilg, Hyan Orlando Holcl. Orlando, IT. Canlacl: 1.1. Fisher. US 
Naval Air Systems Command. PO Box 15036. Arlington, VA 22215. (202) 
6931-7788. 
July 2-6: 1984 Nuelear EMP Meeting. Baltimore Hiltan Hotel. Balti- 
more. MD. Contact: Dr. &ur Sindoris. Hany Dimond Labs. 28W 
Powder Mill Rd.. Adelphi. MD 20783. 
July 26: 4th Infernoh~onnl Symposium on Hypcdtemic Oncalogg, 
Amhus. Denmark. Contact: Dr. Jcns Overgaard. Institute of cancer Rc- 
search. R a d i ~ t i o n c n ,  DK-8WO Aarhus C, Denmadr. 

liography covering scientific literature, public policy reports 
and newspaper and trade journal stories. The 48-page book- 
let is divided into six primary areas, including elec- 
tromagnetic emissions and adverse effects on reproduction, 
and is printed in both English and French. Visual Display 
Terminals: An Occupationul Health and Safety Bibliog- 
raphy with Selected Annotations, is available at no cost 
from Paul Gallina, CCOHS, 250 Main Street East, .Hamil- 
ton, Ontario L8N 1H6, Canada. 

ETC ... 
Special Issues...A number of IEEE publications have fea- 
tured special issues in recent months. Here is a list of the 
most notable. The March 1984 Transactions on Magnetics 
contains the papers presented at the 2nd Annual Symposium 
on Electromagnetic h u n c h  Technology held in Boston, 
MA, in October 1983. The January 1984 issue of the IEEE 
Transactions on Biomedical Engineering is devoted to 
byperthermia and cancer therapy. The proceedings of the 
Conference on the Computation of Electromagnetic Fields 
held in Genoa, Italy, May 30-June 2, 1983, appear in the 
November 1983 IEEE Transactions on Magnetics. The Oc- 
tober 1983 issue of the Proceedings of the IEEE is on global 
navigation systems, including papers on Loran-C, Navstar 
and Omega. And the second part of the September 1983 

July 9-12: 9th Annunl Canfcrnncc afthe Aumalian Radiation Pmfrc 
tion Sociely, Darwin. Australia. Conlsct: Ian Prince. CJGFU Box 1701. 
Dawin, NT 5794. Auswlia. 
July 1519: 6th Annunl BiorbcImmagnefics Soeiclg Meeting. Omni 
I o l d o n d l  Hold, Atlanta, GA. Contan: BEMS. 1 Bank St., G a s -  
ersburg, MD 20878, (301) 948-5530. 
July 1520: IEEE Power Engineenkg Society: 1984 Summer Mcrring, 
Washington PI-. SeelUe, WA. Contncf: Jack Richanison, Poget Sound 
Power & Light Co., IOM)8 NE Fourth St., Bcllevue, WA. 98008. (206) 
453-6800. 
July 22-25: Zlst Annunl C~onfercncc on Nuclear and Spocc Rddi011 
E.I~CIS, Bmxdmwr Hotel, Colorado Springs, a): followcd by July 
26.27: 1984 H d e n c d  Elecbonics and Radiation Technology (HEART) 
Conf.rrnce, Fort Carson Army Base. Colorado Springs, CO. Contact for 
bMh meetings: B.D. Shafcr, Division 2114, Sandia National Labs, Al- 
buquerque. NM 87185, (505) 846-0629. 
July 25August 4: 8th Inkrnoh'ad Biophysics Congress. Bristol, En- 
gland. Caolsct: Mcon Confcnnas Services, Petenfield. Hampshire GU32 
3JN, Engtand, (0730) 66561. 
July 30AUgust 3: Gardsn Canjcmncc on Bioelechochemisfry, Tdtun 
School, 'lilton. NH. Colllscf: Dr. A l e d r  CruickshanL, Gordon Rc- 
aarch Centn. Univcdty of Rhodc island. Kingston. RI 02881. (401) 
783411. 
Au9Ud 13-14: Indusbial Applicotr'onc of Cornpuled Tomography and 
NMR I '~g, 'ng. Hwla Islaod, Manitoba, Caoada. Conlack Optical Socicfy 
of Amrica, 1816 Jefferson Place. NW. Washinglan. DC 2W36, (202) 
223-8130. 
Augud 1823: Elrcfranagncfic Waver and Neumbchavioml Function: 
A Wontrhop, CorsendonL. Belgium. Contact. Dr. Richad Lovely. BaUcUc 
Pacific NW Labs. FU Boa 999, Richland. WA 99352. (509) 375-2269. 
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UPDATES 
IEEE Transactions on Microwave Theory and Techniques 
is a cumulative index of symposia held between 
1952-1983. 

On the Eighth Day ... The April 19 Wall Street Journal 
recounts how James Jaeger, the president of Cincinnati Mic- 
rowave Inc., which markets the Escort radar detector, 
speeded up the company's annual meeting. He offered the 
following history of the firm: "The earth cooled. The 

dinosaurs mled the earth, died and became oil. The US 
created the 55-mile-an-hour speed limit, and the Escort 
came into being. Are there any questions?" 

CORRECTION 
Oven Sal es... Microwave oven shipments in 1983 ran 50.2 
percent over 1982 levels. A story in our April issue mis- 
reported the increase, although the chart accompanying the 
story provided the correct number. 

NIOSH VDT Research 
(continuedfromp.lJ - 

NIOSH Study 

June and JulyIAugust 1983). After this setback, NIOSH 
officials started planning an in-house study. 

Other Investigations Continue 
Several factors led NIOSH to move forward with its plans 

for an epidemiological study, which has been under consid- 
eration since late 1982 (see MWN, November 1982). Anx- 
iety over VDT health hazards has spread as reports of new 
clusters have sufaced and media coverage has incr¤ased. In 
addition to the eight clusters reported from 1980 through 
1983,9 to 5, The National Association of Working Women, 
said in Febmary that its 1983 survey of more than 800 VDT 
users nationwide tnmed up 15 clusters, including the three 
reported this year (see MWN, March 1984). 

Dr. Philip J. Landrigan, director of NIOSH's Division of 
Surveillance, Hazard Evaluation and Field Studies, said that 
the agency is still looking for a study population, although 
negotiations are underway with several federal agencies and 
private companies where VDTs are used in large numbers. 
The negotiations will take "at least several months" and 
could take much longer, he said. 

Gordon, who has led the study through its planning 
stages, said in a telephone interview that negotiations were 
"moving slower than expected." Gordon also explained 
that the study questionnaire has not yet been approved by 
the Office of Management and Budget (OMB), although 
OMB has okayed a similar questionnaire. She cautioned 
that it could take several additional months to get final ap- 
proval if OMB requires changes in the form. 

Landrigan does not believe that Gordon's departure will 
cause delays. Another epidemiologist from her braqch will 
take over the study, he said. Funding for the study, which he 
estimated at $100,000 over three years, will be allocated 
from within the division's budget and will not require 
specific congressional approval. 

The planned study will involve at least 3 . W  and perhaps 
as many as 5,000 VDT operators, according to Landrigan. 
Researchers will collect and compile the data; the analysis 
will then take six to eight months. 

'NIOSH's fmt attempt at an epidemiological study fell 
through last snmmer. For several months in late 1982 and 
early 4983, Dr. Michael Rosenberg, then head of the re- 
productive health section at the agency, maintained that 
VDT-related questions from NIOSH would be added to a 
study on pesticides and pregnancy bemg done by a private 
group in California. Later it was revealed that no commit- 
ment had been made by the group to include VDTs, and 
Rosenberg was forced to retract his statements (see MWN, 

NIOSH is making progress on its ongoing investigations 
of two clusters. A fmal report is expected soon on the clus- 
ter at Southern Bell in Atlanta that NIOSH learned about 
last year (see MWN. April 1984). In apreliminary report on 
his fmdings, NIOSH medical officer John Morawetz wrote. 
to the company last November 7: "At this point, there a p  
pears to be a statistically significant cluster of miscarriages 
among women working on the 5th floor (six miscarriages 
out of 15 pregnancies, as compared to 19 out of 135 preg- 
nancies. ..before working at [the Southern Bell of- 
fice]). . . .Preliminary analysis of the data seems to indicate 
that this cluster, although statistically significant, was most 
likely a randomoccurrence." 

Dr. Lichty, who is looking into the cluster at the United 
Airlimes Reservations Center in San Francisco as well as the 
one in Alma, sent a letter to United on April 5,1984 map- 
ping his site inspection of March 19. "We have no recom- 
mendations for you based on our first visit," he wrote. 

Dr. Jim Melius, director of HETAB, told Microwave 
News that NIOSH has not learned of clusters other than 
those currently under investigation. Three other clusters 
have been reported in the US; another five occnrred in 
Canada, where concern about VDT-related pregnancy risks . - 
fmt surfaced. 

Plans for an eoidemioloaical studv in Canada have pro- - 
gressed slowly. a recent report bn its VDT research, 
Ontario Hydro recommended a four-year, $500,000 
epidemiological study but said that it could not pay more 
than 20 percent of that cost (see MWN, JanuaryIFebmary 
1984). Bob Facey, a spokesman for the electric utility, said 
negotiations have generated little outside interest in the 
study todate. 

A spokesman for the American College of Obstetricians 
and Gynecologists plans to tell the House Committee on 
Education and Labor's subcommittee on health and safety 
that radiation emissions from VDTs could not have caused 
the eleven reported clusters. In testimony to be delivered on 
May 8, he will not dismiss the possibility that other aspects 
of VDT work, including stress and equipment design, might 
have caused the problem pregnancies. 

The subcammitee has held a series of hearings on VDT 
health and safety and will continue the process into the 
snmmer. NIOSH Director Millar is one of several witnesses 
scheduled to testify in May and 1une.O 
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FAA Radar Technician Claims 
Microwaves Caused Brain Tumor 

A former radar technician has filed a $1.5 million claim against the 
Federal Aviation Administration (FAA), alleging that he developed a 
brain tumor following prolonged exposure to microwave radiation. Rvo 
other technicians, based at the same FAA installation in Albuquerque, 
NM, have also developed tumors, as well as endocrine problems. 

Andrew Loesch, 54, maintained TACAN equipment for 16 years at 
various FAA sites in Oklahoma, Texas, Alaska and, for the last seven 
years, New Mexico. In 1981, after years of assorted health problems, 
Loesch was diagnosed as having a brain tumor, which doctors have been 
unable to control with surgery, radiation treatments and chemotherapy. 

In an administrative claim filed with the FAA on April 4, Loesch 
asserts that "the long-term exposure of microwave radiation resulting 
From his employment with the FAA caused this brain tumor." 

In a telephone interview, Loesch's attorney, Michael Allison of De- 
Layo and Otson in Albuquerque, said that a lawsuit is bekg planned 
against the manufacturers of the radiation-emitting equipment. 

Coworkers Have Similar Ailments 
Rvo of Loesch's coworkers, Eugene Shrouf and Ervin Kreischer, 

have similar medical complaints. 
Shmuf, 63, had a benign brain tumor (pituitary adenoma) removed in 

1983. He now suffers From hypothyroidism, low testosterone and ad- 
renal damage. In a telephone interview, Shrouf said that his adrenal 
cortex is badly impaired, forcing him to take medication daily. He 
worked with TACAN and VOR equipment for 14 years. 

Kreischer, 65, had a malimant prostate tumor removed by radical 

Classifieds p.12 
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Microwave News invites contributions to From the 
Field, our occasional column featuring news and 
opinions from the non-ionizing radiation comrnu- 
nily. Letters fmm readen are also welcome. 
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surgery in 1978:~wo years later, a second tumor was found, which was 
successfully treated with radiation therapy. Also in 1980, Kreischer suf- 

(continued OIL p.10) 

1 NEWS 

Swedish Studies Show Changes in 
Brain Chemistry of Radar Workers 

I 

I 

I 

Electromagnetic fields can induce biochemical changes in the brains 
of radar workers, accordimg to reports from Dr. Hans-Arne Hansson's 
laboratory at the University of Goteborg in Sweden. Using newly de- 
vised analytical techniques, Hansson has shown that radar technicians 
develop abnormal protein patterns in their cerebrospinal fluids (CSF). 
Rabbits exposed to pulsed microwaves show similar signs of nervous 
system damage. 

Hansson studied male radar workers, exposed to 1-10 GHz radiation, 
and found that they suffered an increased frequency of "frontal lobe 
neuropsychiatric symptoms" and retinal changes. An analysis of their 
CSF revealed the presence of an "abnormal protein band" - one which 
they report has not been found in patients with other neurological disor- 
ders. (continued on p.11) 
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HIGHLIGHTS 
Communications Radiation: A Focus of Concern 

Interest is growing in the health effects of radiofre- com station in Vernon.) 
quency and microwave ( W M W )  radiation from com- Similarly, Paul Giardina, chief of the rddiation branch in 
munications facilities. Detailed below are several recent the Environmental Protection Agency's (EPA) regional of- 
developments. fice in New York City, has told the New Jersey Depart- Vernon, NJ ment of Health that calculations indicate that the RF/MW 

The long-simmering dispute in Vernon, NJ, is coming to levels in the community are so low as to be almost im- 
a boil as a consensus is emerging that a health problem measurable. 
exists in the community. Sources indicate that there is a Nevertheless, after checking and eliminating all other 
large excess of children with Down's Syndrome in Vernon. environmental factors, CAT's Elise Kreindler maintains 
Residents contend that the cluster of adverse pregnancy that RFIMW radiation could well be responsible for the 
outcomes is related to radiation from three satellite com- community's ills. She argues that the cases of Down's are 
munications stations and scores of point-to-point relay to- clustered on the ridges in Vernon - in direct line with the 
wers; state and corporate officials flatly dismiss this allega- satcorn antennas. In addition, she contends that most of the 
tion. Down's children were conceived during a period of bad 

Last summer the New Jersey Department of Health re- weather. "In times of rain and fog, the satellite stations 
leased a study discounting citizen claims that there was an tum up their power," Kreindler told Microwave News, 
abnormal rate of birth defects among babies born in Ver- and "it's likely that the radiation levels were higher than 
non (see MWN, September 1984). Dissatisfied with the generally believed." 
study, Citizens Against the Tower (CAT), a local group ASC is seeking to expand its facilities in Vernon and is 
which is fighting any expansion of communications sys- directly affected by the Vernon controversy. Midway 
tems in the area, began its own research. They turned up through an April 13 zoning board meeting, ASC unexpec- 
three times the number of Down's Syndrome cases iden- tedly withdrew its request for a permanent variance and is 
tified by the state health department, mostly among women now only asking for temporary permission to operate. a 
under 30 years of age. new 7-meter antenna. Another board meeting is scheduled 

CAT took its case to the state's Department of the Public for May 11. 
Advocate, which acts as an ombudsman for citizen com- On April 16, the Federal Communications Commission 
plaints. Researchers there ran an independent investigation (FCC) denied a request by CAT to force ASC twprepare an 
that confirmed CAT's list of Down's cases, and also ver- environmental impact statement (EIS) for its proposed ex- 
ified another CAT claim that there were three cases of pansion. In its decision, the FCC stated that the radiation 
mole pregnancies (ova which develop abnormally) in the emissions were far too low to force FCC action: "Given 
Vernon area. the fact that the worst case values of radiation in areas of 

In a series of interviews, informed sources said that public access are less than Y8M)th of the permissible ANSI 
there were at least seven cases of Down's Syndrome limit at the fence line, and less than 1170,000th of the per- 
among 1,653 pregnancies that reached at least 20 weeks missible limit at the public road bordering ASC's property, 
gestation in Vernon between 1975 and 1981. (CAT's count we find CAT's unsuppoaed allegation unpersuasive." 
stands at nine.) According to last year's state report, only 
two cases were expected on the basis of a statistical analy- Cougar Mountain, WA 
sis. As in Vernon, residents of Cougar Mountain, WA (20 

In April, the public advocate's office asked the Depart- miles east of Seattle), are. trying to block the expansion of 
ment of Health to scrap its study and start a new one to new communications sources. Members of the Cougar 
include both reproductive histories and the incidence of Mountain Residents Association (CMRA), many of whom 
cancer in Vernon as well as their possible correlation with have property next to an antenna farm, are concerned 
non-ionizing radiation. Margaret Conomos of the health about the potential long-term health effects of RFIMW 
department acknowledged that she had the new data and rad~ation, and are fighting a proposed addition of a five 
told Microwave News that a new analysis is underway. megawatt UHF-TV station by KONG TV, Inc. The an- 
She said that it is still ''premature" to undertake the full- tenna farm already has ten FM stations as well as land- 
scale study requested by the public advocate. mobile base stations and point-to-point relays. 

Even if there is a large excess of birth problems in Ver- Dr. David Reynolds, a retired professor of electrical en- 
non, most experts believe that the radiation levels from the gineering at the University of Washington in Seattle, mea- 
communications sources are far too low to cause any sured RFIMW levels as high as 822 uW/cmZ inside a resi- 
be& effects. According to radiation surveys by Hamilton dence near the antenna farm in June 1984. That reading, 
Communications Consultants of Orange, NJ, the maximum taken in the family bedroom, was near a metal tamp; in 
power density near an RCA eiilth station is 5 uW/cm2 and other parts of the house, levels ranged between 146 and 
just a fraction of a microwatt near an American Satellite 450 uW/cmZ. A reading of 2,263 uWlcrd was taken at the 
Company's (ASC) installation. The surveys were commis- base of one of the FM towers, inside the antenna farm's 
sioued by the companies. (Western Union also has a sat- fence. 
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Armed with these results, CMRA is trying to convince 
the local authorities to force anyone seeking to site a new 
antenna on Cougar Mountain to draft an EIS. 

A number of applications for new broadcast sources are 
pending as local officials wrestle with the radiation prob- 
lem. Initial decisions by the county to require EIS's have 
been reversed, and a hearing examiner recently gave 
KONG TV a permit to build its new 300-foot tower. 
CMRA is now seeking relief in court: on April 29, CMRA 
asked the King County Superior Court to reverse the deci- 
sion. 

FCC-EPA Agreement 
Controversies between broadcasters and local residents 

such as those in Cougar Mountain and Honolulu, HI, (see 
MWN, JanuaryIFebmary 1985) have prompted the EPA 
and the FCC to work together more closely. 

In the last month, senior FCC and EPA staffers have 
approved an inter-agency agreement, which formalizes 
their cooperative arrangement. Under the agreement, the 
EPA and the FCC will conduct measurement surveys at 
specific sites and the EPA will help "develop FCC exper- 
tise in prediction methodology and measurement proce- 
dures. " 

This agreement, which took effect on April 1, will last 
for six months and is likely to be renewed. 

The first site visit under the new agreement will be to 
Cougar Mountain. EPA's Richard Tell and FCC's Dr. 
Robea Cleveland are planning to take measurements there 
in May. 

Hot Spots List 
The Washington Past created quite *a stir when it pub- 

lished a list of 231 sites in U.S. cities where FM stations 
cause RFIMW radiation levels to exceed the American Na- 
tional Standards Institute's (ANSI) guidelines in publicly 
accessible areas (see MWN, January/Fehmary 1985). 
Though based on 1980 data compiled by the EPA, some of 
the information was confirmed by a recent EPA question- 
naire. 

Staffers at the EPA and the FCC fumed on seeing the list 
in the April 17 Post's "Health" section. The release hurt 
the move for inter-agency cooperation as FCC staffers 
blamed the EPA for promoting the RFIMW safety debate 
from local siting issues into national news, according to 
agency officials who asked to remain anonymous. 

An EPA press officer said that he had been flooded with 
calls from all over the country. And EPA's Office of Radia- 
tion Programs tried to seal itself off from the controversy 
by limiting public statements. 

NAB Meeting & Petition 
,At the time the hot spot list hit the newsstands, nearly 

everyone with a direct interest in the matter was attending 
the annual meeting of the National Association of Broad- 
casters (NAB) in Las Vegas, NV. 

On April 16, at a session on non-ionizing radiation, Ed- 
ward Minkel, managing director of the FCC, told an audi- 
ence of nearly 100 that the FCC is taking the RFIMW radi- 

ation issue "very seriously." He concluded, '7 feel confi- 
dent that the broadcast industry will continue to be very 
responsive in this area and will take action to prevent any 
possible negative impact on the public's health." 

According to a report in the April 22 Broadcasting, 
EPA's Tell told the NAB that the average cost of reducing 
radiation exposure at each of the 231 sites where the ANSI 
limits are exceeded will be upwards of $3,000 a year for 
each of the next six years. 

On April 19, the NAB asked the FCC to reconsider pam 
of its decision to require new or modified facilities to pre- 
pare EIS's if their radiation levels will exceed the ANSI 
limits (see MWN. April 1985). A similar petition was also 
filed with the FCC by the TV Broadcasters All Industry 
Committee, a New York City-based broadcasting gmup. 

Among the points raised by the NAB-are that the 
"Technical Bulletin" planned by the FCC should be circu- 
lated for public comment whiie still in draft form, that the 
effective date of the mles be delayed from October 1. 1985 
to June I, 1986 or 90 days after the release of the final 
technical bulletin and that the commission should recon- 
sider its decision not to preempt state and local RFIMW 
standards. 

Resources 
Of related interest are two recent papers: 

0 M.L. Daley, et al., "Community Fear of Non-Ionizing 
Radiation: A Field Investigation," IEEE Transactions on 
Biomedical Engineering, 32, 246, March 1985. A team 
from the Pacific Northwest reports on a field study in the 
Portland, OR, area where four children in the same class 
developed cancer. The odds against this cluster were 
66,000 to one and, in the absence of any known cause, 
some citizens blamed a relatively new microwave com- 
munications system (operating at 12.43 GHz). Mea- 
surements were made and values were found to be "sev- 
eral orders of magnitude below any safety standard in the 
world." The team advises: "In our experience, theoretical 
calculations of existing environmental levels of radiation 
are not accepted by the general public. Community con- 
cerns are best alleviated by empirically documenting the 
levels of radiation within the area of concern." 
* S. Tofani, et al., "Analysis of Environmental Pollution 
by Radiofrequency Radiation from Teleradiocommunica- 
tinn Devices," Health Physics, 48, 475, April 1985. Re- 
searchers from the National Health Service in Ivrea, Italy, 
have devised a program for use on a personal computer 
that can forecast field levels produced by communication 
repeaters. A copy of the program is included in the paper. 
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HIGHLIGHTS 

ELF and Leukemia: Two New 
Studies and an Evaluation 

Two letters published in the April 6 Lancet detail fur- 
ther findings on the possible link between working in elec- 
trical occupations and developing leukemia. 

Milham: Radio Operators 
Dr. Samuel Milham, who first identified a link between 

occupational exposure to electric and magnetic fields and 
leukemia (see MWN, Jnly/Auyst 1982), has now uncov- 
'ered "further support for the hypothesis that electromagne- 
tic fields are carcinogenic." 

Milham found a higher-than-expected incidence of 
myeloid leukemia after analyzing (using proportionate 
mortality ratios) the death certificates of 1,691 members of 
the American Radio Relay League (ARRL) from Califor- 
nia and Washington state who died between 1971 and 1983. 
He did not see a parallel increase for other types of leuke- 
mia. 

In a telephone interview from his office at the Depart- 
ment of Social and Health Services in Olympia, WA, 
Milham said that the observed association with one 
specific cell type led him to believe that electromagnetic 
fields are having some kind of effect. "The excess number 
of myeloid leukemias is much more significant than if I 
had seen a general excess of leukemia," he explained. 

Milham is now testing his hypothesis that there is a rela- 
tionship between exposure to low frequency radiation and 
the development of cancer, using a data base on amateur 
radio licensees compiled by the Federal Communications 
Commission. Those results should be completed by the 
end of the summer, he said. 

Electrical Workers in New Zealand 
Researchers in New Zealand have confmed previous 

repom of an increased risk of leukemia among male elec- 
trical workers (see MWN, March, June and December 
1983 and October 1984). 

N.E. Pearce and coworkers at the National Health Statis- 
tics Centre in Wellington found an unexpectedly high rate 
of leukemia among electronic equipment assemblers and 
radio and television repairmen. The total number of cases 
(546) was too small for a study of specific cell types. Of 
the 18 cases in electrical occupations, only four were acute 
myeloid leukemia - fewer than expected. 

The New Zealand team suggests that radiation may not 
have been responsible for the excess number of cancer 
cases because the two groups of workers were also ex- 
posed to metal aud chemical fumes. 
*. EPRI Evaluation of Wertheimer Study 
The Electric Power Research Institute (EPRI) has re- 

leased evaluations of the 1979 paper by Dr. Nancy Werth- 
eimer and Ed Leeper that first linked exposure to ex- 
tremely low frequency magnetic fields with childhood 
cancer and the follow-up paper by Dr. John Fulton and 

coworkers that did not support that finding. 
An Evaluation of Published Studies Analyzing the As- 

sociation of Carcirlogenesis with Exposure to Magnetic 
Fields by H.D. Roth of H. Daniel Roth Associates is 
highly critical of Wertheimer and Leeper's methodology. 
Among the key problems spelled out in the report are the 
inadequate validation of their assumptions and meth- 
odology regarding exposure to ELF magnetic fields and the 
use of inappropriate statistical methods for data analysis. 
Roth found some of the same problems in the Fulton study. 

In a telephone interview, Roth refused to answer ques- 
tions about his study, saying only that "the report speaks 
for itself." 

The EPRI report is the second analysis of the 
Wertheimer-Leeper study. The first, by Dr. Annemarie 
Cmcetti, was commissioned by the New York State Power 
Line Project (see MWN, June 1983). 

A copy of the EPRI report, No. EA-3904 (March 1985), 
is available for $10.00 from Research Reports Center, PO 
Box 50490, Palo Alto, CA 94303, (415) 965-4081. 

FCC Seeks To Limit FM 
EM1 to Aircraft Equipment . . 

The Federal Communications Commission (FCC) has 
proposed new rules to enhance the compatibility of FM 
radio broadcasts with very high frequency (VHF) aircraft 
navigation and communication systems. The rules would 
only apply to new FM stations; existing statiohs would be 
exempt unless they alter their facilities in ways that could 
increase the likelihood of electromagnetic interference 
(EMI). A spokesman for the Federal Aviation Administra- 
tion (FAA) said he was disappointed with the FCC pro- 
posal. 

The FCC states that the rules are needed because the 
potential for interference is increasing. Although there 
have been no accidents attributed to EMI, there have been 
cases of radio noise in the cockpit radio speaker. 

The FCC does not believe that broadcast radiation from 
AM radio and television stations is a source of EMI and 
has exempted them from the proposal. According to Kat- 
hryn Hosford of the FCC's Mass Media Bureau's Engineer- 
ing Policy Branch, only general aviation, not commercial 
aircraft, are at risk from FM EMI. 

Gerald Markey, acting manager of the FAA's Spectrum 
Engineering Division, challenged both of these proposi- 
tions. In a telephone interview with Microwave News, he 
said that, while AM radio is probably not a problem, TV 
may cause EMI. Markey also argued that all aircraft, in- 
cluding commercial airliners, are at risk from FM interfer- 
ence. "I have the data to prove it," he said. 

The FCC places much of the responsibility for the prob- 
lem on aircraft equipment: "The major cause of the in- 
compatibility between the radio services is the inability of 
aviation receivers to reject the strong broadcast signal." 
Hosford said that this is a receiver problem and that "im- 
provements in the avionics would eliminate EMI." 

Here again, Markey disagrees. He explained that it is 
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hard for an aircraft receiver to read a 10 watt signal from 
an ILS localizer when there is a 100 kW FM station broad- 
casting in the area. "They were just not built for that," he 
said. 

"There must be a reasonable solution to the overall 
problem," he added. "We are trying to cooperate, but 
many of the safety margins have been given to the broad- 
casters." The FAA has no plans to issue its own rules, 
Markey said, but the agency will file comments on the 
FCC's proposals. 

According to Hosford, the net effect of the proposal is 
that FM stations would not be able to locate inside instru- 
ment landing system (ILS) or VHF omni-range (VOR) ser- 
vice areas. On "average," she said, stations would have to 
be more than 29 miles from the end of an ailport runway. 

The FM broadcast band at 88-108 MHz is adjacent to the 
aviation VHF band at 108-137 MHz - ILS localizers and 
VORs operate at 108-112 MHz and 308-118 MHz, respec- 
tively. Aircraft communications use the whole 108-137 
MHz band. 

At press time, the FCC proposal had not yet been 
printed in the Federal Register. Comments are due by Oc- 
tober 11 and reply comments by December 11, 1985. For 
more information, contact Hosford at (202) 632-5414. 

WHO-IRPA Criteria 
Document on Magnetic Fields 

The World Health Organization (WHO) and the Interna- 
tional Radiation Protection Association (IRPA) have 
started work on a new criteria document on "Static and 
Time-Varying Magnetic Fields." 

COIVFERENCES 

Accordmg to Dr. Pnemyslaw Czerski of the Food and 
Drug Administration, a draft of the document should be 
ready for review following a working group meeting in 
May. The current schedule calls for the criteria document 
to be released in 1987. 

In addition to Czerski, the members of the working 
gmup include Professor J. Bemhardt, Dr. B. Bosnjakovic, 
Dr. Michael Repacholi and David Sliney; Dr. V. Ya 
Akimenko of the Kiev Scientific Institute of General and 
Communal Hygiene in the U.S.S.R. and Dr. Tom Tenforde 
of the Lawrence Berkeley Lab in California will consult 
with the working group as "invited experts." 

Immediately before the WHO-IRPA working group 
meeting, Bemhardt is hosting a Symposium on the Status 
of Research on the Biological Effects of Static and Ex- 
tremely Low Frequency (ELF) Magnetic Fields at the 
Federal Health Office's Institute for Radiation Hygiene in 
Neuherberg, Germany, on May 13-15. 

The symposium, which is by invitation only, will bring 
together some 40 researchers from around the world for 
discussions of the applications of magnetic fields, bioef- 
fects research, biophysical mechanisms, exposed popula- 
tions, epidemiological studies and unresolved questions. 

Also, before the symposium, beginning on May 6, IR- 
PA's International Non-Ionizing Radiation Committee (IN- 
IRC) will meet in Nueherberg to plan its work for the corn- 
ing year. On the agenda are: eleclric field exposure guide- 
lines, with special emphasis on power line frequencies, 
safety aspects of nuclear magnetic resonance (NMR) imag- 
ing and the WHO-IRPA magnetic fields document. 

At the end of 1984, WHO and IRPA released Environ- 
mental Healtl~ Criteria 35: Extrenzely Low Frequency 
(ELF) Fields (see MWN, December 1984). 

May 26-31: jOth Annual Meeting of the Health Physics Society, 
Pnlmcr House. Chicago, IL. Contact: HFS. 1340 Old Chain Bridge Rd., 
Suite 3W, McLean, VA 22101. (703) 7901745. 
June 3-7: 1985 IEEE MTT-S International Micmwnve Symposium, 
Ccrvantes Convention Ccnter, St. lnuis, MO. Contact: John Bogdanor, 
McDonnell A i n f t ,  Bldg. 66, Box 516, St. Lauis, MO 63166, (314) 
232-3936. 
June 6-7: Automatic RF Rchniques Group, St. lnuis, MO. Contact: 
Robert Nelson, Div. 724, NBS, 325 Bmadway, Boulder, CO 80303, 
(303) 497-5736. Hcid in conjunction with IFEE MTT-S Symposium. 
Junc 10-13: 10th International Aerospace and Ground Conference on 
Lightning and Shtic Electricity, Paris, Frame. Conlact: Lawrence 
Walko, USAF, AFWALIFIESL, Wright Patterson AFB. Dayton, OH 
45433 in US; or Dr. Joseph Taillet. ONERA. BP 72, 92320 Chatillon, 
Frame. 
June 11-13: 6th h u a l  Meeting of Ule Canadian Radistion Pmtec- 
tiom Assoeiatioo, St. John. New Bnmswick, Canada. Contact: John 
Paciga, New Brunswick Electric Power Commission, M) Box 10, Lep- 
reau, New Bmnswick, Canada EGG 2H0, (5%) 659-2102, ent. 324. 
Junc 16-20: 7th Annual Meeting of the Bioeleetmmagnetics Society, 
Hilton Hotel, San Fmisco ,  CA. Contact: BEMS. 1 Bnnk St., Suite 
307, Gnilfiersburg, MD 20878, (301) 948-5530. 
June 17-21: 1985 North Americao Radio Science Meeting and Inter- 
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national IEEWAP-S Symposium, University of British Columbia, 
Vancouver, BC, Canada. Contact: Mr. K. Charbanneuu, Conference 
Services, National Research Council, Ottnwa, Ontario KIA OR6, 
Canada. (613) 993-9009. 
Junc 2b29: 8th International Sympadum on Bioelectmchemistry 
and Bioenergetics, Bologna, Italy. Contact: C. Bontiglioli, Institute of 
Botany, Vin Imerio 42, 40126 Bologna, Italy, (051) 234376. 
July 10-13: International Symposium on the Hazards of Lighk 
Myths and Realities, Manchester, UK. Contact; Dr. R.RE Gregory, 
Dept. of Biochemistry, The Medical Schwl. University of Manchestcr 
MI3 9PI: UK. 
July 1419: 1985 Summer Meeting of the IEEE Power Engineering 
Society, Vnncouver, BC, Canada. Contact: PES Spccial Activities, 
EEE, 345 East 47th St., New Yo&, NY 10017, (212) 705-7895. 
July 22-24: Wnd Annual Conference an Nueknr and Spnee Radio- 
tion Effecls, fallowed by July 25-26: 1985 Hardened Electmnics and 
Radiation Rchnology (HEART) Conference, Monterey, CA. Contact: 
K.E Gallowny, Div. 726. NBS, Gaithersburg, MD 20899, (301) 921- 
3541. 
July 22-7.Z 1985 International Symposium on Microwave techno log^ 
in Indnstrial Development-Brazil, Campinas, Brazil. Contact: Attilio 
Jose Giwola, SBMO Symposium Committec. UNICAMP-CCPG 
(Reiloria), CP 1170, 131W Campinas, SP, Bndl. 
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HIGHLIGHTS 
AlBS Reporf on ELF Radiation 

In its report released in March, the American Institute of adverse public health effects or to adverse effects on plants 
Biolo~ical Sciences' (AIBS) Committee on the Biolo~ical  and animals. 

and Human Health ~ffects.of Extremely Low Frequency 8 Because of certain ambiguities in the scientific literature, 
(ELF) Electromagnetic Fields unanimously agreed that: the Navy should continue to monitor the literature and re- 

spond appmpriately to any significant new information. 
*ELF electric and magnetic fields can, at least in some A c w d m g  to Captain Ronald Kmntz, program manager 
frequency and intensity combinations and under certain of the Navy's ELF Communications System, the Navy will 
circumstances, cause a variety of effects at any of several decide on whether to prepare a supplemental envimnmen- levels of biological organization of plants and animals or in 
vitro preparations. tal impact statement on the ELF system on the basis of the 

comments it receives on the AIBS report (see MWN, 
8 Additional research on coupling of living systems to ELF 
electric and magnetic fields, on mechanisms of interac- March, JulyIAugust and September 1984). 
tions, and on responses of biological material to such fields The Navy has requested comments on the report by July 
will be necessary to gain a more nearly complete under- 1. Copies are available from the National Technical Infor- 
standing of the biological significance, if any, of interac- mation Service (NTIS), Springfield, VA 22161, (703) 
tions of these fields with living systems. 487-4650. NTIS Order No. ADA1.52731. (Note: some 

people an: having problems obtaining the report from 
With respect to the Navy's ELF communications sys- NTIS. K m n a  told Microwave News that he has remedied 

tem, the AIBS panel unanimously concluded that: the situation and that he welcomes all comments, even 
8 It is unlikely that exposure of living systems to ELF elec- those that d o  not meet the July 1 deadline.) 
tric and magnetic fields in the range of those associated Excerpts from the summary and conclusions of the 
with the Navy's ELF Communications System can lead N 289-page AIBS report are reprinted below. 

Excerpts of AlBS ELF Report 
"Coupling of Living Organisms to ELF Electric and Mag- This concept is not too far removed fmm Frohlich's suggestions 
netic Fields" by William T. Kaune, Battelle Northwest concerning Box-Einstein condensation .... 
(Chapter 2). The theoretical prediction of field interactions Mith the DNA 

Unfortunately, the ability to estimate internal electric fields re- molecule by Van Zandt, Kohli and Pmhofsky (1982) is perhaps 
sulting from the exposure to extemal electric and magnetic fields the only theoretical model that has been confrmed by experimen- 
is still rather mted, Exposure to fields in the air has tal measurements. The experimental work was performed at fre- 
received the most attention, and a considerable number of tech- quencies above 4M) MHz, and thus, its applicability to ELF ef- 
niques and data are for homogenwus madels, fects is in question. A resonant length at ELF frequencies would 
virtually nothing quantitative is known about the effects on be comparable to the entire length of the DNA molecule in a 
induced.cumnt distributions of the non~omogeneous electrical chmmosome, which would be on the order of 1 cm. Concepb- 
structures of living organisms. For example, it might be predicted ally, it is possible to excite such a molecule, but it seeems rather 
that induced cunent would concentrate in the cardiovascular sys- speculative .... 

?*ro concepts - electrochemical processes and solitons - tem because blood is a considerably better conductor at ELF fre- definitely have applicability for ELF effects, but nre general quencies than most other tissues. However, for this to happen, 
cunent would have to pass through the of the blood vessels t s  point and have no experimental confirming evidence.... 
and, as far as is known, no data are available on the electrical At most, the mechanisms suggest that field interactions result- 
propeaies of &% tissues, It can expected that ing in a biological respanse are physically conceivable .... The 
knowledge of ELF electric and field dosirnew will be wnnection between mechanisms and observed biological effects 
greatly expanded in the next few years. has not been made. Thus, no useful predictive theory cunently 

exists in the assessment of hazards of electric or magnetic fields. 
"Possible Biophysical Mechanisms of EIectromagnetic In- 
teractions with Biological Systems" by Mays L. Swimrd, "Biologid Effects of ELF Magnetic Fields" by T.S. B n -  
Food and Drug Administration (Chapter 3). forde, University of California, Berkeley (Chapter 4). 

... Unforhmately, no proposed theories to date clearly explain Although a wide variety of biological effects resulting from 
how electric or magnetic fields can cause the experimentally ob- exposure to ELF magnetic fields have been reported in studies on 
served effects in biological systems .... cellular, tissue and animal systems, the only phenomenon con- 

The concept of cyclotron resonance proved to be useful for sistently replicated is the induction of magnetophosphenes. The 
Liboff in predicting ELF experimental results .... Additionally, nunimum field intensity required to induce magnetophosphenes 
one can now conceive of how the system may be overdriven using a sinusoidal time-varying field is 10 mT, and this level is 
creating a power window. Tw large a field could disturb the re- significantly greater than the ELF magnetic field intensities to 
souant condition for order.. .. wh~ch humans are routinely exposed .... 

The concept of externally imposed order (the external fields A large number of investigations have been canied out during 
encouraging the system to order randomly distributed energy) the past two decades to assess the hiological effects of ELF mag- 
may have application to interactions with large molecular struc- netic fie1 &...These sNdies have led to both positive and negative 
W, such as membranes, or macromolecules, such as DNA. findings of ELF magnetic field effects, and there is little consist- 
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ency among reports from different laboratories. An example of 
the difficulty in interpreting these studies is provided by the many 
reports on animal behavior in ELF magnetic fields. A majority of 
the investigations carried out with low field intensities have indi- 
cated the occurrence of behavioral alterations, whereas nearly all 
of the studies conducted with higher field intensities have pm- 
vided no evidence for field-associated effects on animal bebav- 
lor.... 

In the context of analyzing the potential biological effects of 
the extremely low intensity magnetic fields produced by the ELF 
Communications System, two general conclusions can be 
made .... 
0 Although numerous behavioral, physiological and biochemical 
effects of ELF magnetic fields have been reported on the basis of 
laboratory studies, very few of these experiments were canied 
out using low field intensities comparable to those associated 
with the ELF Communications System. The reports which indi- 
cate that measurable perturbations of biological processes occur 
as a consequence of exposure to extremely low intensity fields 
must currently be viewed with caution until the results have been 
established by independent replication in other labo~atories. 
0 Recent epidemiological studies suggest that a correlation may 
exist between cancer incidence and exposure to the power fre- 
quency magnetic fields present in residential and industrial envi- 
ronments .... The methodological and dosimetric deficiencies of 
the published epidemiological studies are numerous, and the 
available evidence that a correlation exists between cancer inci- 
dence and ELF magnetic field exposure cannot be regarded as 
conclusive. A critical need exists for carefully designed 
epidemiological and laboratory studies to clarify this issue. 

"Cellnlar Studies of Effects of ELF Electric and Magnetic 
Fields" by Asher R. Sheppard, VA Medical Center and 
Loma Linda U~vers i ty  (Chapter 5). 

The following conclusions can be drawn from in v im studies 
of cellular systems: 
Q A review of the experimental data shows that electric and mag- 
netic fields of various streneths. freauencies. and waveforms can - .  . 
alter biochemical and physiological functions in cellular syslems. 
It is difficult to be nreciw: in the exlrnrolation from in vitro exw- 
sure conditions to in vivo. However, it is clear that in many cases 
the in v im exposure conditions could not occur for any environ- 
mental exposure, and in other cases the tissue-level field 
strengths are at the level of some exceptional envimnmental ex- 
posures that could not be achieved by the ELF communications 
System. Generally, the system's electric and magnetic fields are 
so weak that very few studies examined fields at that level. 
-The quality of the research conducted with ELF fields varies 
considerably. A few findings have been replicated or studied in- 
tensivelv enouzh to be accepted as without obvious artifact or 
experimental e k r .  Much of the research is at a preliminary level 
and muires further intensive study before results can be accepted 
without serious question. 
* W~th the exception of studies on magnetophosphenes and bone 
p w t h ,  the functional or biochemical changes seen in v im have 
not been closely linked to in vivo conditions, nor has the expres- 
sion oi the laboratory observations in a whole organism been es- 
tablished. 
Q At the very low field strengths typical of the ELF Communica- 
tions System antenna environment, only the calcium efflux stud- 
ies appear to involve similar strength electric fields. Only the 
studies of slime mold mitotic cycle, fibroblast growth, and chick 
embryogenesis involve magnetic fields like those of the system, 

and these occur only close to the antenna wire. 
Q None of the in v im studies or other studies of cellular systems 
indicates that significant functional changes might occur in or- 
ganisms subjected to the electric and magnetic fields in air near 
the ELF Communications System's antenna. 
Q On the basis of an analysis of the literature on biological effects 
of ELF electric and magnetic fields on cellular systems, and de- 
spite the considerable uncertainties on issues of biological inter- 
ests and importance, there is essentially no probability of de- 
leterious biological effects on organisms exposed to the ELF 
Communications System's fields in air. 
"Interaction of ELF Electric and Magnetic Fields with 
Neural and Nenroendoerine Systems" by Larry E. Ander- 
son, Batteite Northwest (Chapter 6). 

Numerous studies have been initiated to determine to what ex- 
tent an electrical environment containing electric or magnetic 
fields of 1 to 300 Hz poses a health hazard to living organisms 
(pdcularly to humans). The biological effects reported in many 
of the experiments have not yet c o n f i e d  any pathological ef- 
fects, even after prolonged exposures to high strength (100 kV/m) 
fields or high intensity magnetic (10 mT) fields. Areas in which 
effects have been demonstrated appear to be primarily associated 
with the nervous system, including altered neumnal excitability, 
altered circndian levels of pineal hormones and indications of 
transient amusal responses. In addition, in several instances 
where uncontiied or controversial data exist, observed effects 
may or may not be real (e.g., changes in serum catecholamines 
or corticostemids, morphology of brain tissue, and cbanges in 
electroencephalographic wave forms). It is not yet known 
whether these and other putative effects are due to a d;irect in- 
teraction of the electric field with tissue or to an indirect inferac- 
tion, e.g., a physiological response due to detection or sensory 
stimulation by the field .... 

Resulls to date have demonstrated various neurological effects 
in specific species exposed in the laboratory to a wide range of 
field strengths. The extrapolation of specific effects that occurred 
under controlled laboratory conditions to a general assessment of 
the health risk for a human population exposed to electric or 
magnetic fields is very tenuous.. . . ... Experimental results to date show no clear implications of 
health risks to humans exposed to a range of from 1 to 300 Hz 
electric fields. The amount of data on comparable magnetic fields 
is still t w  minimal to make such an assessment. 

"Hematologic and Immunologic Effects of Extremely Low 
Frequency Electromagnetic Fields" by Ralph J. Smialowiu, 
U.S. Environmental Protection Agency (Chapter 7). 

Many of the studies reviewed here are flawed because of poor 
experimental design and statistical analysis of the data. In those 
studies that appear to be welt designed and adequately analyzed, 
no ctear, consistently reproducible and physiologically significant 
effects of ELF fields on the hematologic or immunologic systems 
or on their cellular elements have been demonstrated. The re- 
posted alterations caused by ELF fields have, for the most part, 
been found to be transient and mild in nature. The fact that no 
consistent effects have been observed even when similar exwsure ~~ ~ 

conditions and experimental parameters have been used iniicates 
that low lcvcl ELI: field induced effects arc very subtle and con- 
sequently may be of little or no physiological significance as re- 
gards the hematopoietic and immunologic systems. 

"Reproductive and Developmeutal Effects in Mammalian 
and Avian Species from Exposure to ELF Fields" by Neil 
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EXCERPTS 
Chernoff, U.S. Environmental Protection Agency (Chapter 
"'Given the criteria for adequate evaluation, it is impossible to 
draw any definitive conclusions concerning the effects of ELF 
fields on reprnduction or development in either avian or mamma- 
lian studies. Although a number of studies have reported possible 
agent-related findings, few of these studies have dealt with dose- 
response phenomena, and none have been clearly replicated by 
different research groups.. .. 

The exposure of mammalian species to magnetic fields indi- 
cates a possible increased growth rate (Grissett 1979). but the 
experimental design does not aUow for definitive conclusions on 
this point. In avian species, studies have indicated that such fields 
produce adverse effects (Delgadu et al. 1982; Ubeda et al. 1983), 
but the nature of the internal variability and lack of dose-response 
data in these studies again do not allow for definitive conclu- 
sions. 
'LHumao Studies of Carcinogenic, Reproductive and General 
Health Effects of ELF Fields" by David A. Savitz, University 
of Colorado School of Medicine, Denver (Chapter 9). 

The studies of residential exposures, in balance, contain pre- 
liminary suggestions of an elevated risk of cancer that have not 
yet been thoroughly refuted or confirmed. The studies of Werth- 
eimer and Leeper (1979, 1982) and Tomeuius, Hellstrom and 
Enander (1982) are sufficiently credible to raise the interest that 
bas ensued but are inadequate in demonstrating that ELF fields 
cause cancer in humans. In spite of a lack of support from labora- 
tory studies, the possibility that ELF magnetic fields act as 
cancer-promoting agents remains a hypothesis worthy of further 
study .... 

The studies of cancer among occupationally exposed groups 
contain more reports of lower quality and even fewer details. The 
letters to the editor provide suggestions of some modest increase 
in leukemia occurrence among workers in "electrical occupa- 
tions," bur are inherently weak due to a reliance on broad occu- 
pational titles. These studies constitute very limited evidence to 
address the question of whether ELF fields are related to cancer 
risk. Until the exposure patterns of appropriate workers are as- 

UPDATES 
COMPATIBILITY & INTERFERENCE 

EM1 From WDC Converter Stations...A new study by 
the International Engineering Co. of San Francisco, CA, 
indicates that a scale model approach is "a practical and 
cost-effective method to study E M  effects" from high 
voltage direct current (HVDC) converter stations. The 
study, funded by EPRI, found that "valve-hall screening is 
effective in containing EM waves but that conductors 
thmugh building walls provide a path for some E M  energy 
to reach the converter station exterior." A copy of the re- 
port, Radio Inteljerence From HVDC Converter Stations 
(No. EL3712), which includes an extensive annotated bib- 

.liography, is available for $26.50 prepaid from Research 
Reports Center, PO Box 50490, Palo Alto, CA 94303. 

GOVERNMENT 
Washington Notes...The FDA has reorganized 5 e  Center 
for Devices and Radiological Health's Office of Science 
and Technology. Sources indicate that the move was de- 

sessed in relation to subsequent cancer risk, the presence or ab- 
sence of an association cannot be resolved with any certainty. 

The available literature on human cancer risk related to elecaic 
and magnetic field exposures does not support the presence of a 
causal association. Rather than a literature of methodologically 
sound but wntradictory studies, a more accunte characterization 
of this literature is a predominance of methodologically flawed 
and inconclusive positive reports.. .. 

The literature on the human health effects of ELF fields does 
not provide any convincing indication of a threat based on studies 
of cancer, reproductive outcomes or general be alth.... ... Continued examination of this issue is needed, which should 
culminate in more credible, conclusive results than have yet been 
prnduced. 
"Potential Effects on Natural Biota in Operating an Ex- 
tremely Low Frequency communications System" by Robert 
G. Lindberg, University of California, Los AngeIes (Chapter 
10). 
0 The ecological risk of operating the redesigned USN ELF 
Communications System is low. The risk is probably less than 
that projected in the National Academy of Sciences [NAS] 1977 
evaluation. 
*The complexity of ecological systems makes it impossible to 
rule out the possibility of some component of the ecosystem re- 
sponding to electromagnetic fields generated by the ELF Corn- 
munications System. The prediction of low risk is an assumption 
that should be verified thmugh ecological research conducted in 
concert with operation of the ELF Communications System. 
0 Research ~ublished since 1977 does not alter the couclusions 
drawn by the [NASl in 1977 nor does it negate their recommundn- 
lions for additional research on the effects of ELF elecuorname- - 
tic fields on biological systems. 
0 Ecological effects, if detected, in the vicinity of the operating 
ELF systems will be subtle not catastrophic; may require a long 
time to develop; and are of secondary importance to changes pro- 
duced by the construction of the Communications System. 

signed to put more emphasis on the regulation of medical 
devices - at least partially at the expense of radiation re- 
search.. . .The Frequency Management Advisory Council 
(FMAC) met in Washington, DC, on April 10. Among the 
topics covered were spectrum requirements for a U.S. 
space station, RFIMW radiation bioeffects, high-definition 
TV and preparations for discussions on the HF broadcast- 
ing hand at the upcoming World Administrative Radio 
Conference (WARC). FMAC has nominated new members 
to enhance the council's expertise in bioeffect issues; they 
are awaiting official approval. For more information, con- 
tact NTIA's Charles Hutchison at (202) 377-0805 .... The 
FCC has issued a "Report and Order" on obtaining recog- 
nition of and protection against hannfnl EM1 for com- 
munication satellites in geostationary orbit in preparation 
for the next Space WARC meeting in August. The text of 
the FCC notice appears in the March 21 Federal Register 
(50 FR 11418) .... The FDA has reduced some of the pa- 
perwork needed to apply for exemptions from requirements 
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to post radiation safety warnings on microwave ovens. For 
details, see the April 5 Federal Register (50 FR 13565). 

INTERNATIONAL 
OTH-B and ELF Antenna in the U.K .... The British 
Ministry of Defence is exploring the possibility of siting an 
over-the-horizon backscatter (OTH-B) radar in northem 
Scotland to enhance its air defense systems. The OTH-B, 
which is based on U.S. technology, is still in the early 
stages of testing, but govemment officials hope to an- 
nounce its development formally by early next year, ac- 
cording to a report by Chris Mullinger in the April 2 
Scatsmatt. The defense ministry is also planning an ex- 
tremely low frequency (ELF) transmitter in Scotland to 
improve submarine communications. The New Scientist 
magazine reported on March 14 that govemment officials 
have refused to comment on a report issued by a Univer- 
sity of Sussex researcher that there are 11 potential sites for 
the 40 k c  antenna. But the researcher, Malcolm Spaven, 
working with a local disarmament group, apparently plans 
to oppose construction of the 'ansmitter because he claims 
that it is unnecessary. The Ministry of Defence has stated 
only that it is considering two or three mainland sites. 

MEASUREMENT 
EMC-EM1 Review ... Four members of NBS's Elec- 
tromagnetic Fields Division in Boulder, CO, have pub- 
lished a major article, "A Review of Electromagnetic 
Compatib'iityhterference Measurement Methodologies," 
in the March issue of the Proceedings of the IEEE. Mark 
Ma, Motohisa Kanda, Myron Crawford and Eua  Lmen 
present a summary of radiated emission and susceptibility 
measurement techniques. In their 25-page review, they 
weigh the pros and cons of some of the most popular 
methods: open area sites, TEM cells and reverberating and 
anechoic chambers. 

MEETINGS 
Zurich EMC Proceedings ... Attendance at the Zurich 
EMC symposium in March broke all records, attracting 
845 participants and exhibitors, compared to totals of 629 
in 1983 and 529 in 1981. The People's Republic of China 
sent six representatives to Zurich - China's first time at 
the EMC symposium. Of the 116 papers presented, 34 
were from the U.S., less than in 1983. The proceedings of 
the 6111 Symposium and Technical Exhibition on EMC, a 
636-page volume with the texts of the papers, are available 
for 100 Swiss francs (about $37.00). includes postage, 
from Dr. T. Dvorak, EMC Symposium, ETH-Zentntm- 
IKT, 8092 Zurich, Switzerland, (411) 256-2790. 
BRAGS Transactions ... Last year's meeting of the 
Bioelectrical Repair and Growth Society (BRAGS) was in 
Kyofe, Japan (November 5-8). Those who were unable to 
go can now get a copy of the Transactiotrs, which includes 
the abstracts of the 54 papers presented and the 28 posters, 
by sending $25.00 (including postage) to BRAGS, PO Box 
64, Dresher, PA 19025, (215) 659-5180. Transactions h m  
past years are still available. 1981: $10.M); 1982: $18.50; 
1983: $20.00. 
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POWER LINES 
Virginia Report ... The Virginia legislature has approved a 
resolution calling on the state to formalize its oversight of 
the health and safety concerns posed by high voltage 
~ansmission lines. Senate Joint Resolution No. 126 asks 
the State Corporation Commission (SCC) and the Depart- 
ment of Health to monitor ongoing research and the health 
department to report its findings to the General Assembly 
each year. The resolution is just the latest development in 
an eleven-year debate that began when the Appalachian 
Power Co. asked the SCC for permission to build a 765 kV 
powerline from Jackson's Ferry to Axton. Following 
commission approval in 1978, Citizens for the Preservation 
of Floyd County (CPFC) appealed the decision, but it was 
upheld by the state's Supreme Court. State Senator Madi- 
son Mayre brought the issue before the legislature in 1984, 
and a seven-member subcommittee, chnired by Mayre, 
was set up to see if state power line regulations were 
needed (see MWN. November 1984). The subcommittee's 
report, The Health and Safety Effects of High Voltage 
Transmission Lines, (Sennte Document No. 11) recom- 
mends that the SCC hold a hearing on health and safety 
issues for all proposed 765 kV power l i e s  in the affected 
localities. (It also includes selected testimony ¤mm the 
subcommittee's hearings.) Meanwhile, the battle against 
the Appalachian Power Co. line goes on. CPFC's Betty 
Yapp told Microwave News that in mid-April the group 
petitioned the SCC to reconsider the need for the line. For 
more information about the joint resolution and'the sub- 
committee report, contact Ms. Terry Mapp B m t t ,  Divi- 
sion of Legislative Services, 910 Capitol St., PO Box 
3-AG, Richmond, VA 23208, (804) 786-3591. 

STANDARDS 
AF Safety Standard...Last October 12, without fanfare, 
the U.S. Aii Force adopted new safety standards for expo- 
sure to RFIMW radiation. The standard has two parts: (1) 
the ACGIH standard for occupational exposures; and (2) 
the ANSI standard for the general population. According 
to Lt. Col. John Burr of the AF Medical Service Center at 
Brooks AFB, TX, the somewhat less stringent occupa- 
tional standard was adopted because access to restricted 
areas can be limited for certain personnel (such as those 
under 55 inches in height). The ANSI standard covers the 
families of servicemen living on Air Force bases, for ex- 
ample. Burr explained that both standards are based on a 
maximum whole-body specific absorption rate (SAR) of 
0.4 WIKg, but the maximum permissible levels vary for 
dierent exposed populations. AFOSH 161-9 replaced the 
previous 10 mW/cmz standard, last revised in 1978. Burr is 
also the chairman of a Department of Defense (DoD) 
working group, with representatives from the Air Force, 
Anny and Navy, which is coordinating new standards for 
all of DoD (see MWN, May 1982). He said that the 
group's work should be completed by the end of the year. 
A copy of the new Air Force standard is available from 
Burr at AF Medical Service CenterISGPA, Brooks AFB, 
TX 78235. 
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Brain Tumor Claim (continuedfrorn P . I )  

fered a heart attack that has left him severely incapacitated. 
Last year, he developed bone cancer and had additional 
radical surgery. 

Kreischer worked on TACAN and VOR equipment at 
the FAA facility in Albuquerque for 20 years, from 1960 
until he retired at the end of 1980. When asked if he 
thought his ailments were connected to his exposure to 
microwave radiation, he said that initially he had not 
thought so, hut he is reconsidering in tight of recent fmd- 
ings suggesting such a link. 

When asked the same question, Shmuf said that "It's 
more than just a coincidence that between the three of us 
working at the FAA in Albuquerque, we have many of the 
same effects that showed up in the University of Washing- 
ton long-term study. " 

According to Shmuf, he, Loesch and Kreischer spent 
the most time working on TACAN, ILS and VOR equip- 
ment in the FAA's Albuquerque office. 

Loesch's claim follows a series of recent reports indicat- 
ing possible links between microwave radiation and cancer 
and endocrine disorders (see MWN, July/August 1984 and 
March 19851, brain tumors (see MWN, October 1984) and 
biochemical changes in the brain (see MWN, December 
1984 and story on p.1). 

The claim was filed with the FAA's Southwest Regional 
Office in Fort Worth, TX. Ms. Geny Cook, a FAA pub- 
lic information officer in Fort Worth, said that Loesch's 
legal papers had been received and were under review. She 
said that it would be premature to comment Further hut 
added that it is likely that the claim would be referred to 
the FAA's Washington office. 

Shmuf and Kreischer said that they are exploring an ap- 
proach other than legal action in order to win compensa- 
tion for their injuries. Neither would comment on their 
plans, however. 

TACAN stands for "tactical air navigation;" TACAN 
equipment operates at 1.025-1.213 GHz. Many TACAN 
systems also emit some X-ray radiation from the rectifier 
tubes in the high voltage power supply. VOR is the ah- 
breviation for "very high frequency omni-range." 

Parallels to Engell Case 
The t i  between TACAN radiation and cancer fmt sur- 

faced in the early 1970's when two technicians at the Naval 
Air Rework Station at Quonset Point. RI. both developed 
pancreatic cancer and endocrine disorders. 

In March 1977, Robert Engell Bed a $4.5 million suit 
against ITT, Raytheon, General Dynamics, Varian Asso- 
ciates and Rockwell International. All of the defendants 
settled out of cons. The finaocial details of the agreements 
were never revealed, though Engell's attorneys told 
Microwave News at the time that Engell was satisfied with 
the settlement (see MWN, January/Febmary 1983). 

ITT was the last defendant to settle; the company 
reached an agreement with Engell's attorneys on December 
23, 1982 -just before a jury trial was about to begin in 
U.S. District Court in Hartford, CT. 

Following the disclosure that the technicians -who 
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worked side by side - both developed pancreatic cancer, 
the Navy and the National Institute for Occupational Safety 
and Health (NOSH) started a study of TACAN radiation 
and its possible impact on maintenance technicians. Paul 
Brodeur describes the Navy-NIOSH study, as well as the 
FAA's participation, in his 1977 book, The Zapping of 
America. Working Conditions Detailed 

In a telephone interview, Loesch described the working 
conditions at the FAA in Albuquerque. From 1969 until 
1976, his desk was 10.12 feet from an active TACAN klys- 
tron tube. He also worked on VOR and instrument landing 
system (ILS) equipment. "One or more times a month, for 
a period of about three hours," he said, "I sat directly in 
the radiation panem for the purpose of accuracy measure- 
ment of the ILS. This was normal procedure and went on 

serious than that emitted by TACAN. 
In his administrative claim, Loescb relates how he 

brought the issue of excess stray radiation from the 
TACAN facilities at Dalhart and Amarillo, TX, to the at- 
tention of his superiors in March 1962: at that time, he 
"perceived this stray radiation as a technical problem, but 
had no idea that it presented a threat to his health," accord- 
ing to Allison, Loesch's attorney. 

Less than a week later, T.J. Edwards of the FAA's Fort 
Worth, TX, office replied by memorandum.that the stny 
radiation described by Loesch might be common at other 
TACAN facilities. Pending further internal discussions, 
Edwards asked Loesch to stop working on the radiation 
problem until he received new instructions. 

According to Loesch, no one ever contacted him again 
about radiation emissions from TACAN during his next 14 
years at the FAA. 

Kreischer said that he was never informed about possi- 
ble radiation risks. 

Loesch's coun papers detail his medical problems over 
the last 12 years. In July 1974, Loesch had his fmt episode 
of complete numbness in his right leg, m and hand; over 
the next six months, he had six more attacks of right-side 
numbness. These episodes continued to occur over the fol- 
lowing years. 

In early 1976, Loesch retired from the FAA with a med- 
ical disability. On April 27, 1981, he suffered a grand ma1 
seizure and his doctors found he had a brain tumor. Later 
that year, the tumor was removed surgically, and Loesch 
was given radiation therapy. 

In mid-1982, Loesch's episodes of numbness returned 
with greater severity; his vision and motor skills deteri- 
orated. In 1983-1984, he had a series of acute seizures. In 
May 1984, a CT scan indicated that the NmOr had re- 
curred. Doctors at the Mayo Clinic confirmed this diagno- 
sis and found the tumor to be inoperable. 

Loesch has also fded a medical malpractice suit against 
the doctor who read his brain scan in 1976. The doctor 
who diagnosed his tumor in 1981 told him that it should 
have been detected in 1976.8, 
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Hansson on Radar Workers (corrrinued 

Hansson and coworkers have also observed similar CSF 
changes in rabbits exposed to pulsed microwaves. In a 
paper presented at a workshop last summer, Hansson re- 
ported: "The results o f  these s tudies  [with rab-  
bits]. . .suggested that even humans occupationally exposed 
to micmwaves of moderate to high intensity could be at 
risk of brain damage." 

Hansson's paper will be included in Electromagnetic 
Waves and  Neurobehavioral Function, to be  published by 
Alan Liss, Inc. of New York City i n  the early fall. 
Hansson will present the data on the radar workers and the 
rabbit experiments at  the Bioelectromagnetics Society 
meeting in San Francisco, CA, June 16-20.e 

Report from Hansson's Laboratory 
Reprinted below is a report of a recent visit to Dr. Hans-Arne 

Hansson's laborarory at rhe University of Goreborg in Sweden by 
Dr. Thomas RozzeN of the Ofice of Naval Research's London 
branch ofice. 

Preliminary results from Sweden suggest that high-level 
micmwave exposure may affect certain proteins in tile brains of 
radar maintenance technicians. 

I recently visited the University of Goteborg, where I had ex- 
tensive conversations with Dr. Hans-Ame Hansson of the faculty 
of medicine. Hansson described in some detail the changes that 
he and other members of the faculty, in the Department of 
Neumlogy, have observed in a number of radar workers and labo- 
ratory animals exposed to high-level microwaves. While these 
results are preliminary now, Hansson and his team have a number 
of replicates and are in a position to discuss the data. In this 
article, I will give details of these new findings, but stress again 
that they are preliminary. 

As a physician. Hansson serves the military complex at . . 
Goteborg by pmv~ding medical care two mornings ~ k . r  week for 
enlisted persons and oflicers. Pan of lllu group that he sees comes 
from &;radar schwl. This is a schwl that Gains radar operators 
and maintenance personnel. In a visit to the schwl. I observed 
the physical layout of the radar equipment, including antennas, 
generators and operating consoles. I also discussed the current 
safety regulations with officials at the school. 

W~thin the last two yean, Hansson has seen about 11 radar 
maintenance technicians who were long-time (15 years or more) 
employees of the schwl. These men all had symptoms of central 
nervous system damage. Many were unable to perform the jobs 
pmperly and had a number of complaints that led Hansson to 
send them to the Deoartment of Neumloev for a more thomueh u, - 
examination, which included an analysis of the proteil patterns in 
their cerebmsoinal fluid (CSF). He decided to do this as a result . . 
of some observations that he had made in rabbits whose heads 
had been exposed to high levels of micmwaves. 

The analysis of the CSF of the radar workers showed the same 
chances in the nmtein oattems as was found repeatedlv in the 
rabbits. In order that the reader nlight k t t r r  understand the signi- 
licunce of tlicse findincs. I will dircusr some detals of the procc- - .  
dure. 

CSP plays a role in maintaining stability in the central nervous 
system. It has a characteristic crystalloid and colloid composi- 
tion. Changes in the composition of the CSF reflect changes in 
the metabolism of the brain, in the cerebmvascular state and in 
the CSF hydrodynamics. Pmper analysis of CSF can indicate . . 
pathulog~cally dcguncrativu bra111 discaxs. n i e  majority of the 
proteins nunl~ally present in CS17aru derived from Serum. and the 

froin p.1) 

pmtein content in CSF is about U200 of that in serum. This dif- 
ference is maintained thmuch the relative imoermeabilih, of the 
blood-brain banier (BBB) to large macmmole>ules like pmteins. 
Passaee thmueh the BBB seems to depend on both filtration and 
vascular transport. 

A tecliniaue has been develoued at the University of Goteborg 
to separate  SF pmteins. It is issentially an aftin& chmmatog 
raphy method that employs isoelectric focusing as an analytical 
electrophoretic system (Wikkelso, 1982). In this method, the 
CSF-sueciiic pmtein fraction is separated into approximately 30 . . 
pmtein bands by isoelectric focusing. It is possible to accurately 
identify prealbumin, micmglobulin and beta-trace pmteins. If 
there are changes in the proteins -either qualitatively (i.e., 
there are new ones present or old ones missing) or quantita- 
tively - they are readily seen by this technique. Since CSF has 
been studied for many years and taking it is relatively mutine in a 
large number of diagnostic procedures in neumlogy, there is quite 
a bit known about the "normal" pattern of CSF pmteins. The 
method is used as a complementary diagnostic tool in-degenera- 
tive central nervous system disease. 

When Hansson began studying rabbits, be exposed them for 1 
hour at an average power level of 55 mW/cm2, using 3.07 GHz 
micmwaves pulsed at 300 Hz (the pulse width was 1.4 us). While . . 
the average power was 55 mW/cm2, the peak power was appmx- 
imateh 1,WO mW/cm2. He reported that the specific absorption 
rate was measured in the rabbit brain and fo&d to be 20 %Kg 
average. Exposures were to the right side of the head while the 
animal was restrained but not anesthetized. During this time, the 
brain temperature mse about 1 [degree Celsius]. 

When ihc CSF, of thesc nibbils\ure analyzed (blindly) by the 
ncumchcmist at the D e p m e n t  of Neurolugy, i t  was found Illat 
there were different pattcms of protctns in the exposed imimitls 
than in the controls. These are not suhtle differences requiring a 
lot of expertise to observe. They are very dramatic, with very 
different bands which I could clearly see with my untrained eye. 
Furthermore, upon microscopic examination of the brain on the 
exposed side of the head, it could be seen that there are mur- 
phological changes in the glial cells. Here again, these are very 
dramatic and not difficult to see. As evidence of this, Hansson let 
me look at some slides -and without knowinc what I was ob- 
serving, I could readily see and describe the diifcrence between 
sets of brain tissue that (I later learned) came from different sides 
of the head of an exposed animal and tissue that came fmm the 
bnin of an unexposed animal. Without prompting, I was able to 
adequately describe the differences. If I could see them, they 
must be real. 

While it is cenainly not clear at this time exactly what the 
changes in the CSF of the radar workers mean, it does point to a 
possible new effect of high-level micmwave exposure. Unlike the 
situation with the rabbits, there are no bmin tissue samples to 
study in the humans. Recently, the radar schwl in Goteborg has 
instituted substantial changes in its maintenance pmcedures. A 
number of safety measures and devices are in place that should 
prevent anyone from being exposed to operating radar at levels 
above the human exposure standards. These measures include 
new standards as well as new interlocks that prevent activation of 
radar units while personnel are working near the antennas. 

This is an area that I will watch. Hansson has pmmised to keep 
me informed as he accumulates more data. At the moment, there 
are only about 11 patients in d ~ e  sample, and he feels he needs at 
least twice that many before any concrete statement can be made. 
W&lao, C., Cerebrospinal Fluid Proteins in Degenerative Neurologi- 
cal Dimrders, PhD Thesis. Depmlrnent of Ncumlogy, University of 
Goteborg. Sweden. 1982. 
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CL ASSlFlEDS 

Microwave News a t  a Discount 

Back issues of Microwave News are now available at a 
discount. Order all 10 of our 1984 issues for just $95 ($100 
outside the U.S. and Canada), a savings of more than 50 
percent. Previous issues (1981-1983) are available for $50 
per year. Order now! 

RADHAZIF.MC SERVICES 

RadhazlEMC site surveys, training, testing and consulting 
services by highly skilled and experienced professional 
personnel. Write or call for complete brochure. RBrB En- 
terprises, 20 Clipper Road, West Conshohocken, PA 
19428, (215) 825-1960. 

NBS Shorf Course on E M  Mefrology 

Gerling Laboratories 

Micmwave oven technologists pmviding consultation and 
technical services on dl phases of microwave oven design 
and performance. Write for a copy of our Tecltnical Back- 
ground and Consulting Rate Sheet. 1628 Kansas Avenue, 
Modesto, CA 95351, (209) 521-6549. Telex: 4666681 
GLABS CI. 

This course is designed for engineers, scientisfs, technicians and 
managers fmm industry, government and academia who are con- 
cerned with accurate measurement of electromagnetic interfer- 
ence @MI). The course will be taught by the National Bureau of 
Standards' staff of experts and will combine lectures on the Uni- 
versity of Colomdo Campus with equipment demonstrations at 
the nearby NBS Boulder Laboratories. A special feature will be a 
presentation by a representative of the Federal Communications 
Commission on FCC required practices and measurements. Top- 
ics will include open site measurements as related to FCC re- 
quirements, TEM cells, shielding effectiveness, anechoic cham- 
bers, NBS measurement services, probes, reverberating cbam- 
bers, EM environment, conducted EMI, and outband EMI. 

Location: University of Colorado, Boulder 
Dates: August 6-8, 1985 

Registration: $595 
Contact: Kent Zimmerman, (303) 492-5151 

Office of Conference Services 
Campus Box 153 
University of Colorado 
Boulder, Colorado 80309 

n Payment Enclosed o Bill Me 

I want to subscribe toMICROWAVENEWS. Narne 
o One Year (10Issues) 

$200 US, Canada; $235 Foreign Address 
o Six Month Trial (5 Issues) 

$105 US, Canada; $125Foreign City 

Statelzip 
I want to subscribe to VDT News. 
$42 for six bimonthly issues Make checks payable to: Microwave News, PO Box 1799, 
(Add $looutside U.S.) Grand Central Station, New York, NY 10163, (212) 725- 

5252. 
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Our 20th Year

Weak EMFs Alter Gene Expression,
Implicated in Tumor Promotion

An extremely-low-frequency electromagnetic field (ELF EMF) can alter
gene expression at levels as low as 40-50 mG and, in some ways, act like a
tumor promoter, according to a new study from Dr. James Trosko’s lab at
Michigan State University (MSU) in East Lansing, MI.

“I went into this with some skepticism,” Trosko told Microwave News.
“Initially, we did not believe it....We repeated the experiment 25 times.”

“ELF EMF fields mimic some of the properties of known chemical tumor
promoters such as TPA,” Trosko and coworkers report in the October issue of
Environmental Health Perspectives (108, pp.967-972, 2000). He stressed that
more work needs to be done before it is clear whether EMFs have all the
properties of a cancer promoter (see p.10 for an interview with Trosko).

Nevertheless, Trosko has shown an ELF EMF effect on gene expression.
If replicated, it would go a long way towards settling a controversy that has
raged for many years (see, for example, MWN, J/A94 and M/J95).

The new results caught many observers by surprise and have already
prompted much interest—both because the effects occurred at very low levels
and because of the international reputations of members of the research team.
Trosko, a well-known cancer investigator, is the former chief of research at
the Radiation Effects Research Foundation in Hiroshima, Japan. Dr. Hiroshi
Yamasaki of Kwansei Gakuin University in Nishinomiya, Japan, one of his
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Mega-Lawyer Peter Angelos
Joins Mobile Phone–Cancer Fray

Peter Angelos, who has won billions of dollars in damages from the to-
bacco and asbestos industries, is set to play a leading role in litigation al-
leging that cellular phones cause brain cancer. This marks the first time
that the wireless industry will face an attorney with substantial resources.
Angelos’s firm, based in Baltimore, has 110 lawyers and offices in six states.

On December 6, Angelos signed an agreement to work with Joanne
Suder of Baltimore, the attorney who filed suit last August on behalf of Dr.
Christopher Newman, a physician with brain cancer (see MWN, S/O00).
Angelos will become cocounsel on the Newman case. “We will file no
less than ten other cell phone lawsuits,” a member of the firm told Micro-
wave News. “We have been researching this issue for over a year,” he said.

Suder had already agreed to work with Michael Weinstock of Weinstock
& Scavo in Atlanta as well as with Michael Allweiss of Lowe, Stein in
New Orleans (see p.7). These collaborations will continue.

Last summer Angelos told Business Week (August 14) that he was
looking “very intensively” at wireless phone litigation. He stressed that he
would not get involved unless he was “90% sure” he could win.
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HIGHLIGHTS

U.S. Withdrew Funding for
EMF Research “Too Early”

“The Americans poured water on the [EMF] issue too
early,” WHO’s Dr. Michael Repacholi told Microwave News.
The epidemiological results are “serious” and “have to be
addressed,” he said.

Repacholi explained that he was swayed by the two new
analyses pooling data from past epidemiological studies,
which show a consistent link between childhood leukemia
and EMFs from power lines (see p.13 and MWN, S/O00).

Turning to RF/MW radiation, Repacholi reiterated his
view that his lymphoma-mouse experiment showed that cell
phone radiation “can exert a significant carcinogenic effect”
(see MWN, M/J97 and J/A00). He added that, “We did ev-
erything we could do to make sure it was done right,” and
said that in his view, “If it is repeated, it would be a major
development.”

Citing Criticisms and Overwork,
Repacholi Steps Back from WHO EMF Project

Dr. Michael Repacholi is relinquishing day-to-day manage-
ment of the World Health Organization’s (WHO) International
EMF Project.

“The main reason for the change is to put the criticisms to
rest,” Repacholi told Microwave News. “I don’t want the pro-
gram to be tainted and so it’s better to let someone else run it.”
He also cited the demands on his time. “I have been trying to do
two jobs and it just isn’t working,” he said.

The four-year-old project has attracted more than a bit of
controversy. Repacholi’s critics argue that he downplays low-
level effects and favors standards that are based only on thermal
effects. These advocates say that the EMF project has too many
ties to corporate and military interests.

Its admirers, on the other hand, say that the project has suc-
ceeded in writing a viable research agenda and in coordinating
the various national agencies that sponsor EMF and radiofre-
quency and microwave (RF/MW) health studies.

Dr. Christopher Portier, the acting director of the Environ-
mental Toxicology Program at the National Institute of Envi-
ronmental Health Sciences (NIEHS) in Research Triangle Park,
NC, gave the WHO EMF project high marks. “It’s a good pro-
gram,” he said in an interview, noting that the main problem
from his point of view is that it deserves more financial support.

Repacholi’s organizational accomplishments have not been
matched by comparable success in gaining support for the world-
wide adoption of the ICNIRP exposure standards under the ban-
ner of “harmonization.” Recently, he has been at the center of a
new controversy over the proper use of the precautionary prin-
ciple. He has lobbied against the strict Swiss and Italian precau-
tionary exposure limits and, as a member of the U.K.’s Stewart
panel on mobile phones, he argued against the recommendation
that children be discouraged from using mobile phones (see p.8
and MWN, J/F00 and M/J00).

When asked to name his critics, Repacholi pointed to New
Zealand’s Dr. Neil Cherry, who has long campaigned for strict
exposure standards (see MWN, M/A97 and M/A00), the Swiss
group that is seeking his ouster (see MWN, S/O00) and Micro-
wave News, which has run editorials questioning the project’s
ties to the wireless industry and the U.S. Air Force (see MWN,
M/A97 and N/D98).

Cherry, of Lincoln University in Canterbury, has emerged as
Repacholi’s most outspoken adversary. For example, in testimony
to a committee of the Australian senate in September, Cherry ac-
cused Repacholi of “misrepresentation and deliberate misinfor-
mation” of bioeffect research results. Repacholi responded that
Cherry’s accusations are “so ludicrous that they are not worth
the time to debate.”

With respect to some of the funding issues raised by Micro-
wave News, Repacholi said that “under certain circumstances”
he has accepted contributions from industry associations and
professional societies, “but only as long as any single contribu-
tor did not have too much influence.” On the $50,000 a year the
project has received from Motorola through the Royal Adelaide

Hospital in Australia (see MWN, J/A99), Repacholi noted that
the money came from the Mobile Manufacturers Forum, known
as the MMF, of which Motorola is a member.

Repacholi said that his project has won praise from Dr. Ken
Olden, the NIEHS director. He said that Olden met with WHO
Director-General Dr. Gro Harlem Brundtland in Geneva about a
year ago and told her that, “The EMF project is a model that the
WHO should use for other programs” (see also MWN, S/O00).

In October 1999, Repacholi took over as the coordinator of
WHO’s Occupational and Environmental Health program. He
has continued to run the EMF project, which is part of that broader
program. When appointed, the new manager of the EMF project
will report to Repacholi and also work on ionizing radiation is-
sues. He expects that his replacement will be on the job by Feb-
ruary or March.

“The real hard work of the EMF project has been done,”
Repacholi said. “It’s a management job now, with the WHO set-
ting the policy.”

Repacholi set up the EMF project in January 1997 with sup-
port from the governments of Australia, Ireland and the U.K.
The project currently has a budget of $600,000 a year, all from
sources outside the WHO except for some funds for secretarial
and administrative support.

One of Repacholi’s first priorities for the future will be to
build up WHO’s ionizing radiation program, but his new duties
go beyond radiation issues. Repacholi also oversees WHO’s work
on air pollution and climate change as well as occupational health
in general. “I have a lot on my plate,” he said. “There is a lot of
reorganizing that needs to be done.”

The WHO posted a vacancy notice for a manager of its ra-
diation programs on November 3. While this is for a two-year
position, Repacholi said that the appointment is renewable. The
deadline for applications was December 1.
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SAR Search
• IEEE subcommittee SCC-34/SC-2 approved a protocol
for testing radiation exposure from mobile phones in voting
that ended November 29. Thirty-two members voted in fa-
vor (15 with comments), while three voted against it and four
others abstained. The group will meet December 7-8 at Moto-
rola’s offices in Plantation, FL, to resolve the issues raised
in the comments and by those who voted “no”.

• A 10g SAR of 2 W/Kg is equivalent to a 1g SAR of 4-6 W/
Kg, according to Dr. James Lin of the University of Illi-
nois, Chicago. In his first published statement on the desira-
bility of averaging over 1g rather than 10g, Lin states, “Sim-
ply put, the absorbed energy averaged over a defined tissue
volume of 10g is artificially low, compared to a 1g SAR.
The 1g SAR is a more precise representation of localized
microwave energy absorption, and a better measure of SAR
distribution inside the head” (see MWN, J/A00). Lin’s com-
ments appear in the October issue of IEEE Antennas and
Propagation Magazine.

Radiation from Hands-Free Sets:
Standoff Continues in the U.K.

The U.K. Consumers’ Association (CA) continues to advise
against the use of hands-free sets with mobile phones, arguing
that use of an earpiece can magnify radiation exposures. Mean-
while, manufacturers and other test labs maintain that the CA’s
tests are flawed.

“It’s clear that consumers can’t rely on hands-free kits to re-
duce radiation emissions at the brain,” said Helen Parker, the
editor of CA’s magazine, Which? Her comments came on the
release of the latest results from the CA’s test lab, ERA Technol-
ogy Ltd. (see MWN, M/J00). In August, the U.K. Department of
Trade and Industry (DTI) publicized measurements by the SAR-
Test lab which showed large reductions in radiation exposures
with the use of the hands-free sets (see MWN, S/O00).

Dr. Mike Manning of SARTest in the U.K. and Chris Zom-
bolas of EMC Technologies in Australia believe that ERA used
the wrong probe to measure electric fields. “The Which?–ERA
methodology is fundamentally flawed,” said Zombolas. Manning
explained that if he uses the same probe as ERA he can also see
higher radiation exposures. But the “funny things they found”
go away with the appropriate measuring equipment, he said.

Dr. C.K. Chou of Motorola and Veli Santomaa of Nokia each
told Microwave News that they too believed that ERA had used
the wrong measurement probe.

The DTI hosted a meeting on November 29 to try and work
out the differences in results between the CA–ERA and the other
test labs. While the CA did attend, ERA engineers did not. The
CA did not respond to requests for comment. Manning said that
he thinks the DTI will continue to work to resolve the contro-
versy.  “The DTI wants consensus,” he said, “It’s a top priority.”

A summary of the CA’s latest test results are at: <www.which.
net/whatsnew/pr/nov00/general/handsfree.html>.

Sweden’s TCO To Set SAR
Guidelines for Mobile Phones

Sweden’s union of white-collar workers, known as TCO, will
soon propose radiation limits for mobile phones.

TCO is known around the world for its strict EMF emission
standards for video display terminals (VDTs). It plans to use the
same approach for mobile phones, according to Jan Rudling, the
head of TCO Development in Stockholm.

TCO has not disclosed what SAR limit it will adopt, but it
will probably be below the U.S. standard of 1.6 W/Kg averaged
over 1g of tissue and the ICNIRP limit of 2.0 W/Kg averaged
over 10g of tissue. “You can get radiation a lot lower” than the
U.S. or European limits, asserted Clare Hobby of TCO’s infor-
mation center in Chicago, pointing to the large range of SARs
among phones now on the market.

An important difference between VDT and mobile phone ra-
diation is that a VDT’s emissions are an unnecessary by-product
and could in principle be reduced to zero, while a wireless phone
cannot function without radiating a signal. Although TCO wants
the standard “to be tough,” Hobby stressed in an interview, “we
don’t want to jeopardize performance.”

TCO will also specify the procedure for measuring SARs.
Both CENELEC and the IEEE are working on standardized
procedures for testing wireless phones (see box at left and MWN,
J/A00 and S/O00). Whatever protocol is used, an independent
laboratory will conduct all testing of phones for TCO certifica-
tion, according to Hobby.

TCO’s standards for VDTs were first issued in 1992, amid
widespread concern and considerable scientific uncertainty about
possible health effects of radiation from computer terminals. They
were the brainchild of Per Erik Boivie, Rudling’s predecessor at

Dutch Panel Advises Against
Precautionary Limits for Towers

The precautionary principle should not be used as a ba-
sis for RF/MW exposure limits that protect against possible
nonthermal effects, the Health Council of the Netherlands
advises in a recent report.

Any precautionary measures must be based on a “rea-
sonable suspicion” of health risks, argues a 12-member panel
appointed by the council. Such health risks would be “virtu-
ally impossible” at the levels found near base stations, con-
cludes the panel, chaired by Dr. Eric Roubos of the Universi-
ty of Nijmegen.

The report came in response to a September 1999 re-
quest from the Dutch ministers for housing and for health,
which was prompted by public concerns about radiation from
cellular towers. The council measured radiation levels near
a GSM antenna and found them to be “far below” the 49 V/
m limit (636 µW/cm2) recommended by the council in 1997
(see MWN, M/J97).

GSM Base Stations is available in English and in Dutch
on the Internet as PDF files, at: <www.gr.nl>.
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Wireless Signal Said To Inhibit Growth of Breast Cancer;
Researchers Mum But Follow-Up Studies Are Under Way

German Results Posted by WHO
Some months ago, the WHO International EMF Project’s

Web site posted a description of the first DMBA-mobile phone
experiment by Drs. Christian and Hella Bartsch, at <www-
nt.who.int/peh-emf/database.htm>. It is reprinted below. The
sentence with the results was deleted from the site in late No-
vember after Microwave News asked the German team to
confirm its accuracy.

Christian Bartsch was sharply critical of the WHO for
making this information public. He told Microwave News
that these “preliminary” findings were “partly confidential.”
Bartsch stated that some figures were “incorrectly cited,”
and that they should not be relied on.

Mean latency times for malignant tumors alone are ap-
parently listed in reverse order in the WHO summary. Mi-
crowave News asked Dr. Ken Foster, then working for the
EMF Project in Geneva, about the discrepancy last sum-
mer. After three weeks he suggested that we contact the Bart-
sches directly, citing the press of his other work.

900 MHz (GSM) EXPOSURE IN DMBA–INDUCED
RAT MAMMARY TUMOR BIOASSAY

Sprague Dawley (female) rats given a single i.g. [intragastric]
dose of DMBA (50 mg/kg) at day 51 and exposed (non-
restrained in plastic cages) to a 900 MHz (GSM) signal at
18 to 75 mW/cm2 from day 51 until day 400. Weekly mam-
mary tumor palpation beginning 7 weeks after DMBA ad-
ministration continued for 1 year. Mean latency time for de-
tection of the first tumor in each exposed animal (n=60)
was significantly elevated compared to sham-exposed ani-
mals (n=60) for benign+malignant tumors (218 days vs.
137 days, p=0.019) as well as for malignant tumors only
(137 days vs. 279 days, p=0.015). A final report and manu-
script are in preparation.

A GSM mobile phone signal inhibited chemically-induced
mammary tumors in rats in a German experiment completed over
eighteen months ago.

The Deutsche Telekom–funded study has not yet been pub-
lished, and the researchers, Drs. Christian and Hella Bartsch of
the University of Tübingen, have declined to speak publicly about
their results or even the experiment’s design.

But their findings are taken very seriously by the wireless
industry: The Bartsch study and parallel research by Dr. Bernard
Veyret (see MWN, J/A99) are now the subject of industry-funded
follow-up studies in Austria and China. A related study is being
sponsored by a Japanese trade group.

The Bartsches themselves have twice repeated their original
experiment, but no information has been available on these re-
sults. A paper based on the first experiment alone had been ac-
cepted for publication in Radiation Research—but was withdrawn
this fall so that the two replication studies could be included.

Microwave News first asked Christian Bartsch about his study
in July of 1999. In June of this year, he said that he expected a
paper to be accepted for publication “within the next few days,”
and that he would then provide a copy. But this did not happen.

Details of the Bartsches’ original experiment have leaked out
via the Web site of the WHO International EMF Project (see
box at right). “Mean latency time for detection of the first tumor
in each [RF/MW-] exposed animal was significantly elevated
compared to sham-exposed animals,” the WHO stated. Micro-
wave News has confirmed this independently from another source.

“We are currently requesting the WHO...to remove their in-
formation about us from their Web site,” Christian Bartsch told
Microwave News on November 10. Bartsch explained that he
and Hella Bartsch do not want to discuss their experiments until
their new paper is reviewed and accepted for publication.

“A publication of all results is on the way,” promised Dr.
Torsten Gailus of Deutsche Telekom in Darmstadt. In an inter-
view, Gailus said that Deutsche Telekom provided the funding
for all three of the Bartsches’ experiments.

TCO. Boivie had previously played a central role in the devel-
opment of MPR2, the Swedish VDT guidelines issued in 1990,
which became the de facto worldwide standard.

Working closely with manufacturers on MPR2, Boivie pushed
for limits based on what was technically feasible rather than on
what would be “safe.” Boivie was convinced, however, that emis-
sions could be reduced even further, which led to the TCO stan-
dards that were significantly stricter than MPR2 (see MWN, M/
A95). TCO issued revised standards in 1995 and 1999.

Although MPR2 and the TCO limits were voluntary, manu-
facturers could not afford to ignore them. The union’s one-and-
a-half million members, many employed by the Swedish gov-
ernment, constitute a large portion of the country’s market for
VDTs. Today, 50-60% of the VDTs sold in Europe and 35-40%
of those purchased in the U.S. are TCO-certified, Rudling told
Microwave News. Most others comply with MPR2.

The new phone guidelines could be “as great a success as the
TCO certification of VDTs,” said Boivie, who is now an occu-
pational health consultant based in Stockholm.

TCO Development expects to complete a draft of the new
standard in early December, which it will circulate for comment
to interested parties, including phone manufacturers. It hopes to
complete its work on the guidelines in February or March, in
time for a public launch at CeBIT, an information technology
trade show in Hannover, Germany, March 22-28.

Like TCO’s standards for VDTs, the phone standard will also
include requirements for energy efficiency, ergonomic perfor-
mance and recyclability.

TCO’s interest in a phone standard was prompted, Rudling
said, by the explosion of mobile phone use in the workplace:
“Many employees now have mobile phones as a working tool
and the number is rapidly increasing.”
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Bartsch did say that the results from all animal studies—his
own and others—give him “the impression that...solid tumors
may not be stimulated” by weak, athermal RF signals. It remains
to be seen, he added, whether this applies to humans or to “leu-
kemia and lymphoma, which may indeed be different and by far
more relevant.”

But might RF/MW exposure inhibit solid tumor develop-
ment in animals? When asked, Bartsch declined to comment.

Bartsch’s initial experiment is not the first to show that a
mobile phone signal may inhibit tumor development. Dr. Ross
Adey had a similar result with his 1996 study of chemically-in-
duced brain tumors in rats (see MWN, M/J96, J/A96 and S/O99).

In one of the two DMBA experiments by Veyret’s group at
France’s University of Bordeaux, the number of mammary tu-
mors declined significantly as RF/MW exposure increased, in
three groups of rats subjected to GSM signals of different strengths
(see MWN, J/A99). In Veyret’s other experiment, conducted at
higher exposure levels, there was a small, nonsignificant increase
among RF/MW-exposed animals as a whole.

Bartsch’s work began prior to Veyret’s, but Veyret told Mi-
crowave News that he started independently. His group had com-
pleted an RF/MW cancer promotion study with the chemical
benzo(a)pyrene, which found no effect, and in a November in-
terview Veyret said that a DMBA study was the next logical step.
Veyret’s group presented their DMBA results at the 1999 meet-
ing of the Bioelectromagnetics Society in Long Beach, CA; he
said that after double-checking their histopathology, they are now
submitting this work for publication.

The need to repeat these DMBA experiments was first iden-
tified by the Mobile Manufacturers Forum (MMF), which listed

China To Adopt ANSI/IEEE
SAR Limit for Mobile Phones

China’s Ministry of Health plans to set an SAR standard of
1.6 W/Kg for radiation exposures from mobile phones. Like the
ANSI/IEEE limit, SARs would be measured over 1g of tissue.

“The final draft is under discussion and it will probably be
adopted in 2001,” Professor Zhao-Jin Cao told Microwave News.
Cao, who is with the Institute of Environmental Health Moni-
toring within China’s Ministry of Health, is the chair of the work-
ing group that is developing the mobile phone standard.

China currently has one of the strictest RF/MW standards in
the world. The health ministry limits long-term exposures to less
than 10 µW/cm2 above 300 MHz (see MWN, S/O99). This is
20-100 times more stringent than the ANSI/IEEE exposure limit.

Asked to reconcile the planned adoption of the IEEE SAR
limit for cell phones with the strict exposure standard for all
sources, Cao replied that it was at least partially “a concession to
international trade.” “We want to trade mobile phones,” he said.

China is a huge market for cellular phones. There will be more
than 155 million users by 2002 according to estimates cited by
the New York Times (November 24). The newspaper also noted
that Motorola derived $3 billion, or 10%, of its 1999 revenues
from sales of phones and other products in China.

Dr. Huai Chiang of Zhejiang University Medical College in
Hangzhou added that, “The SAR standard does not contradict
our national standard because cell phone exposures are very
short.”

Cao said that China would follow either the IEEE or the
CENELEC measurement protocol, both of which are expected
to be completed in 2001 (see p.3).

Industry To Sponsor Replication of
DMBA Experiment in China

Dr. Huai Chiang of Zhejiang University in Hangzhou,
China, is also planning a replication study of the effects of
mobile phone signals on DMBA-induced breast cancer in
rodents. The study will be jointly funded by the MMF and
the GSM Association.

“We will do the same experiment as the ARCS,” Chiang
told Microwave News.

Dr. Mays Swicord, of Motorola in Ft. Lauderdale, FL,
which is an MMF member, said that the Chinese study would
cost about $500,000. Planning began when Swicord visited
Chiang’s lab last February with Drs. Larry Anderson of the
Battelle Pacific National Labs in Richland, WA, Niels Kuster
of IT’IS in Zurich and Sakari Lang of Nokia in Helsinki.

Kuster’s lab will provide the exposure system and col-
laborate with Chiang’s group on engineering issues, Swicord
said, while ARCS works with them on the biology. “Kuster
already has a Chinese grad student from that lab working
with him,” he noted.

Both Chiang and Swicord said that they hoped to have a
contract signed by the end of the year, and that experimental
work should begin sometime in 2001. “Key to the timing
will be the delivery of the exposure system,” said Swicord,
noting the multiple demands on Kuster’s lab.

DMBA work under “replication studies” in its December 1998
list of priority research projects (see MWN, J/F99). This aroused
some curiosity among other researchers, since most did not know
that such experiments had been conducted (see MWN, J/A99).

In May 1999, the MMF selected Dr. Robert Hruby of the Aus-
trian Research Center in Siebersdorf (ARCS) to conduct this
first replication effort, and in March 2000 the European Com-
mission announced that it would provide partial funding (see
MWN, M/A00). The rest will come from the MMF and the GSM
Association.

The two industry groups have now agreed to fund a second
DMBA replication study, this one in China (see box at left).

Yet another DMBA study is under way in Japan, this one on
promotion of skin cancer. Japan’s Association of Radio Industry
and Business (ARIB) is funding a $255,000 experiment by Dr.
Tomoyuki Shirai of Nagoya City University Medical School, in
which mice are exposed to a 1.5 GHz “personal digital cellular”
signal. Shirai told Microwave News that he began work in Octo-
ber 1999, and expects to have results by the end of this year.

The RF/MW exposure system for the Austrian and Chinese
labs will be designed and built by Dr. Niels Kuster of IT’IS in
Zurich (see also p.6). Kuster said that the animals will receive
whole-body exposures while running free in their cages, as was
the case in the Bartsch study.
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Mobile Phone Radiation Can Have Persistent Effect;
Swiss Team Says Effects Occur Deep Inside the Brain

clusions about possible adverse effects on human health are pre-
mature because the underlying mechanisms are unknown,” his
paper states.

In their previous experiment, the Swiss researchers had ap-
plied the GSM signal at the top of the head, giving equal expo-
sure to both left and right sides of the brain. In the new study
they centered the field just above one ear. Since the RF/MW
radiation was focused on the side of the head closest to the an-
tenna, they expected to see EEG effects on one side of the brain
but not the other.

To their surprise, Achermann and colleagues found that the
EEG changes were equal on both sides of the brain, no matter
which side was exposed. This “symmetrical” effect suggested
that structures in the middle of the brain, below the cortex, might
be involved.

This was supported by the type of changes seen in volun-
teers’ EEGs. In both this study and the previous one, RF/MW
exposure increased EEG power in a frequency range character-
ized by “sleep spindles”—a type of EEG signal produced dur-
ing a particular stage of deep sleep. “Since the thalamus is cen-
trally involved in the generation of sleep spindles,” the research-
ers point out, “it represents a prime candidate for an EMF-sen-
sitive subcortical structure.”

While not discussed in the NeuroReport paper, data from the
study’s exposure assessment also strengthen this hypothesis. Ex-

SARs in Swiss Sleep Study
“The specific absorption rates [SARs] in the thalamus

were close to 1 W/Kg,” said Dr. Niels Kuster, who designed
the exposure system for the University of Zurich study. “This
is at least 10 and probably closer to 100 times higher than
would be normal with a mobile phone,” Kuster told Micro-
wave News.

Kuster noted that the exposure system was configured
to give a relatively uniform exposure to one half of the cor-
tex. The Zurich sleep researchers expected that any EEG
changes would be centered in that side of the head, but this
was not the case. “Initially we were not concerned about ex-
posure of the thalamus,” Kuster said. “But when they saw
the results they started to speculate about deep brain effects,
since the thalamus region is exposed to about the same SARs
as the cortex.”

Kuster explained that a more uniform exposure of the
cortex was achieved with a planar antenna 11cm away from
the head, resulting in a field that penetrated more deeply
without exceeding 1 W/Kg anywhere in the brain. The rela-
tively high exposures deep within the brain were due to the
fact that the head is curved, Kuster stated. “When you move
the source farther away, the energy that penetrates the head
is slightly directed towards the center,” he said.

Kuster is director of the Foundation for Research on In-
formation Technologies in Society (IT’IS) in Zurich.

For the first time, researchers have shown that mobile phone
radiation can cause changes in brain function that persist for some
time after exposure. “The present results demonstrate that expo-
sure during waking modifies the electroencephalogram [EEG]
during subsequent sleep,” write Dr. Peter Achermann and col-
leagues at the University of Zurich.

The structure responsible for this effect appears to be “deep
inside the brain,” Achermann told Microwave News.

The Swiss scientists observed significant changes in the EEG
readings of sleeping volunteers who had been exposed to a GSM
signal for half an hour immediately before they went to bed.
Writing in the October 20 issue of NeuroReport (11, pp.3321-
3325, 2000), they conclude that this finding “lends support to
previous reports on effects...on physiological and psychological
variables” such as “sleep and cognitive function, as well as blood
pressure and heart rate” (see MWN, J/A98, M/A00, M/J00 and
J/A00).

This point was underlined by a NeuroReport editorial, which
appears in the same issue. “These results show that even a short
exposure to the electromagnetic fields emitted by cellular tele-
phones can affect brain physiology,” writes Dr. Michael Petrides
of the Montreal Neurological Institute at McGill University in
Canada.

The part of the brain which produces this effect does not
appear to be in the “gray matter” or cortex—the outer part of the
brain which controls most “higher-level” mental activity. Instead,
Achermann said, the radiofrequency and microwave (RF/MW)
signal appears to affect deeper structures such as the thalamus.
The thalamus, the brain stem and other structures beneath the
cortex are several centimeters below the skull, and control heart-
beat and other less conscious functions. The Zurich results sug-
gest that “subcortical regions may contain the most sensitive
structures to EMF.”

Despite this apparent sensitivity, it is not at all clear that a
mobile phone in normal use would produce the same effect: The
RF/MW field used in this experiment was designed to expose
the interior of the brain to more radiation than would normally
be the case (see box at right).

The study was carried out by Dr. Alexander Borbély’s group
at the University of Zurich, whose members are widely regarded
as among the world’s top experts on sleep research. The EEG
changes they observed were much the same as those observed in
their previous study, in which subjects were exposed to a GSM
signal during sleep (see MWN, N/D99).

While the effect seen in the latest study occurred after RF/
MW exposure, they note that it is “transitory”: The increase in
EEG power was gone by the end of the study’s three-hour sleep
period. There were no changes in the amount of time needed to
fall asleep, in subjective assessments of sleep quality, or in the
normal progression of the stages of sleep (such as “REM sleep,”
with the “rapid eye movement” that characterizes dreaming).

“It is difficult to assess whether our findings have broader
implications for users of mobile phones,” said Achermann. “Con-

HIGHLIGHTS
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«Wireless Notes »
Interference from a mobile phone may have caused the pilot of
a plane carrying Joschka Fischer, Germany’s foreign minister,
to abort a landing at Tegel airport in Berlin. The Airbus A310
was making its final approach when its instrument landing sys-

tem failed, according to reports in the German press. Because
visibility was limited, the pilot pulled the plane out of its descent
at an altitude of 500 meters and circled around. On the second
approach the instruments worked without any glitches and the
plane landed safely. A check of the navigation system after the
passengers left the plane in Berlin found no problems, and the
aircraft then returned to its base near Cologne without incident.
The Berliner Morgenpost (September 20) reported that an auto-
pilot malfunction “typical of disturbances caused by mobile
phones” occurred shortly after the flight began, prompting the
crew to ask passengers to make sure that all electronic devices
were turned off. But according to the German air force, which
operates the plane, “there is no proof” that a phone was at fault
for the aborted landing. “The incident has been investigated thor-
oughly,” a spokesperson for the Luftwaffe told Microwave News.
“The cause could not be determined.” In the U.S. and the U.K.,
the use of wireless phones is restricted on board commercial
airliners once they have left the gate (see MWN, S/O96, S/O99
and J/A00).

««  »»
A class action mobile phone lawsuit filed in Louisiana state court
last May has been removed to federal court. The suit names 21
manufacturers and service providers as defendants. It is not a
personal injury case but rather asks that the cellular phone in-
dustry be required to pay for a headset and medical monitoring
for every user, as well as damages for emotional distress from
“the use of the cell phone in its unprotected and unsafe condi-
tion.” Plaintiffs’ attorney Michael Allweiss of Lowe, Stein, Hoff-
man, Allweiss & Hauver in New Orleans told Microwave News
that the first hearing is scheduled for January. Allweiss is col-
laborating with Joanne Suder of Baltimore, whose law firm has
now teamed up with the mega-firm of Peter Angelos (see p.1).
In other litigation, the Busse case—a mobile phone suit now
stripped of all claims except invasion of privacy—was briefly
one of the largest class actions in the U.S. An Illinois judge cer-
tified the proposed class of virtually all Americans who have
ever owned a cellular phone, but wireless industry defendants
obtained an emergency stay of that order from the Illinois Su-

Swiss Phone Radiation Rules:
From Emission to Exposure Limit

Switzerland is moving toward a 4 V/m public exposure
standard for RF/MW radiation from wireless phone base
stations.

A federal ordinance that took effect last February set a
precautionary limit of 4 V/m (4 µW/cm2) for 900 MHz radi-
ation from each mobile phone site—one of the strictest stan-
dards in the world (see MWN, J/F00). It defines a site as all
antennas “attached to the same mast or located in close prox-
imity, e.g., on the roof of the same building.”

But now, local government officials responsible for en-
forcing the law are defining “close proximity” in a way that
further increases the area within which base stations are
handled as one site. In Zurich, antennas are treated as a single
site if they are within 100 meters of each other, according to
the Zurich daily, Tages-Anzeiger (November 8).

This approach “effectively turns the source limit into an
exposure standard,” said Dr. Michael Burkhardt, who fol-
lows regulatory affairs for the Zurich-based mobile phone
carrier diAx.

The Federal Agency for Environment, Forests and Land-
scape (known as BUWAL) is working on an advisory state-
ment on how to determine whether antennas comply with
the ordinance. In an interview, the agency’s Dr. Stefan Joss
said it will be issued in early 2001. There is some specula-
tion that BUWAL will endorse Zurich’s approach for the
entire nation, but Joss declined to comment on what the ad-
visory would say.

An English translation of the Ordinance Relating to Pro-
tection from Non-Ionizing Radiation is now available as a
PDF file at BUWAL’s Web site. Go to: <www.buwal-recht.
ch/index-en.htm>.

posure measurements conducted with a model head “revealed a
high level of absorption in subcortical structures, which may even
exceed the level at the cortex,” Achermann told Microwave News
(see box p.6).

There are thus three separate pieces of evidence pointing to
this region of the brain as the source of the effect: the bilateral
nature of changes in EEG, the type of changes observed, and the
fact that this region received high radiation exposures from the
signal used in this experiment.

Achermann and colleagues suggest further studies to define
the parameters that control the EEG effect, in particular field
strength, frequency and modulation. More broadly, Achermann
said that more research is needed “to investigate the mechanism
of action.” He added that animal studies might be useful in this

regard.
A mild sleep-promoting effect observed in the previous study

(with less time spent awake after volunteers initially fell asleep)
was not observed in the more recent experiment. The research-
ers had hypothesized that this effect may have been dependent
on a “slight sleep disturbance” due to volunteers being in an
unfamiliar setting. This was minimized in the latest experiment
by changes in the protocol, including restricting sleep the night
before to four hours so that subjects would fall asleep rapidly.

The full text of the NeuroReport article is available as a PDF
file at: <www.neuroreport.com>. (Choose “tables of contents,”
then select vol.11, no.15.) In addition, the Borbély group has a
Web site with a summary of both studies and a comparison of
their results: <www.unizh.ch/phar/sleep/handy/index.htm>.
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Sensitivity to Low-Level EMFs
Is Real, Swiss Researchers Say

People can tell when they are being exposed to weak EMFs,
according to researchers in Switzerland. But those who claim to
be electrosensitive are no more able to detect such exposures
than are “normal” controls.

Although many people complain that they experience dis-
tressing symptoms when close to EMF sources, most previous
studies have found that under controlled conditions electrosen-
sitive subjects cannot discern whether or not they are being ex-
posed (see MWN, M/J00). These results are cited to support the
view that electrosensitivity is a psychological—not physical—
condition.

Researchers at the Institute for Hygiene and Applied Physi-
ology at the Federal Institute of Technology (ETH) in Zurich
disagree. “A purely psychosomatic reaction or placebo effect can
be dismissed,” concluded Dr. Helmut Krueger, Christopher Müller
and Dr. Christoph Schierz in a paper presented at the Bioelectro-
magnetics Society’s (BEMS) annual meeting in Munich last June.
They provided further details of their work at an October 20 semi-
nar at the ETH.

The team intermittently exposed 49 electrosensitive volun-
teers and 14 controls to 50 Hz EMFs at levels ranging from 40
mG to 60 mG. Neither the volunteers, who were awake, nor the
researchers knew when the fields were switched on.

Both the electrosensitive and the control groups could tell
when the field was on more often than would have been expect-
ed by chance—a finding with a high degree of statistical signifi-

Mickey Mouse Will No Longer
Be Used To Market Cell Phones

The Walt Disney Co. has stopped licensing its charac-
ters for use on cellular phones. In a November 22 statement,
Disney stated that “the well-being of our customers is our
first priority” and that this new policy would remain in ef-
fect “until there is reliable evidence establishing the absence
of any [health] risks.”

The Disney announcement came a day before the airing
of Cell Phones and Kids on national television by ABC News.
(Disney owns the ABC television network.)

Dr. Colin Blakemore of the U.K.’s Oxford University told
ABC that it is “irresponsible” to use images of Mickey Mouse
to sell mobile phones to children. Such marketing campaigns
have stirred controversy in Australia and in the U.S. (see
MWN, N/D99). Blakemore was a member of the Stewart
panel in the U.K., which recommended that children be dis-
couraged from using mobile phones (see MWN, M/J00).

Dr. John Moulder, of the Medical College of Wisconsin
in Milwaukee and a frequent industry consultant, told ABC
that he does not know of any evidence that children are at
any greater risk from cell phones.

cance (p=0.007).
In each group, some volunteers had scores well above aver-

age. But the researchers stressed that these results do not support
a difference between the two, since roughly the same fraction of
each group discerned the fields. They cautioned that there were
some inconsistencies. “Subjects could detect the fields at one time
and not another,” Müller told Microwave News.

In the second experiment, electrosensitive volunteers were
exposed to 20-60 mG EMFs while sleeping in their own homes.
The intermittent exposures lasted for roughly three weeks, and
subjects did not know when the fields were switched on. Sub-
jects awoke feeling significantly better and more alert when they
had been exposed than when not. The exposures had no effect
on sleep quality or the subjects’ sense of well-being during the
day.

In the third part of the project, the ETH team monitored 35
electrosensitive volunteers exposed to 20-60 mG fields while
asleep at home, and found that six of them consistently moved
away from the field when it was switched on. This result is also
statistically significant. These findings suggest EMFs can be de-
tected “either consciously or unconsciously,” the researchers
argued in a paper presented at the 3rd International Conference
on Bioelectromagnetism in Bled, Slovenia, in early October.

In this last experiment, Müller and colleagues also moni-
tored heart rate and heart rate variability (HRV) and found no
change during exposure.

The Swiss researchers have submitted a paper on the results
with awake subjects to Bioelectromagnetics. Papers describing
the sleep experiments and synthesizing all the project results are
in progress, Müller said.

preme Court, said Norm Sandler of Motorola in Washington.

««  »»
Could teenagers be substituting mobile phones for cigarettes?
Clive Bates, director of the U.K.’s Action on Smoking and
Health, and Dr. Anne Charlton, an epidemiologist at the Univer-
sity of Manchester, think so. “We argue that the mobile phone is
an effective competitor to cigarettes in the market for products
that offer teenagers adult style, individuality, sociability, rebel-
lion, peer group bonding and adult aspiration,” they write in the
November 4 issue of the British Medical Journal. Among 15-
year-old boys and girls in Britain, the proportion who smoked at
least weekly fell from 30% in 1996 to 23% in 1999. Bates and
Charlton link this to the dramatic rise in mobile phone owner-
ship, which among Britons aged 15-24 has roughly doubled each
year since 1997 and now exceeds 70%. Dr. Gerard Hastings,
director of the Center for Tobacco Control Research in Glas-
gow, believes that the idea “is pure speculation,” but “quite plau-
sible” nonetheless. “You’ve got to recognize that kids use mo-
bile phones in much the same way they use tobacco—for social
reasons,” Hastings told BBC-TV on November 3. Both prod-
ucts can be used “to look hip and cool,” he said.
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Weak EMFs Implicated in Tumor Promotion  (continued from p.1)

IARC Cancer Review
Set for June 2001 in Lyon

The International Agency for Research on Cancer
(IARC)  will assemble a working group to evaluate the can-
cer risk posed by static and extremely low frequency (ELF)
EMFs in Lyon, France, June 19-26.

A group of 20-25 experts has been invited to review pub-
lished work on exposure, dosimetry, epidemiology and ani-
mal experiments as well as other relevant data and to pre-
pare a first draft of what will be an IARC Monograph on
the Evaluation of Carcinogenic Risks to Humans of such
fields. During the Lyon meeting, the document will be dis-
cussed and revised until an agreement is reached on the final
contents of the monograph.

The National Institute of Environmental Health Sciences
(NIEHS) followed a similar process for its EMF review in
1998. Using IARC’s criteria, an NIEHS working group con-
cluded that ELF EMFs are “possible human carcinogens”
(see MWN, J/A98).

“Representatives of governments, regulatory agencies
and other organizations are welcome to attend and partici-
pate in the discussions,” IARC’s Dr. Robert Baan, based in
Lyon, told Microwave News. A summary will be posted on
the IARC Web site soon after the meeting, Baan stated.

The World Health Organization is planning to set up a
task group to evaluate noncancer health effects of static and
ELF EMFs in 2002.

Childhood Cancer, Distance from
Power Lines Not Linked in U.K.

Childhood leukemia is not related to distance from power lines
in the U.K., according to the latest paper from the U.K. Child-
hood Cancer Study (UKCCS).

As in their previous report on measured magnetic fields (see
MWN, N/D99 and J/F00), the investigators found no link be-
tween childhood leukemia and calculated magnetic field levels.
The authors acknowledge, however, that the statistical power of
the new analysis is “limited.” For proximity alone, they also re-
port no increase in risk.

Only 102 of the 6,770 children in the study lived within 50
meters of an overhead line of 11 kV or greater. Eighteen children
had calculated magnetic field exposures of 2 mG or more from
power lines or other sources outside their homes.

“We have now taken a hard look at whether the distance a
child lives from power lines could be associated with cancer, and
we find this not to be the case,” said the study’s lead investiga-
tor, Dr. Nicholas Day of the University of Cambridge.

One part of the paper attempts to address the theory advanced
by Dr. Denis Henshaw of the University of Bristol, who holds
that electric fields around power lines ionize molecules in the
atmosphere and thus make cancer-causing pollutants more likely
to adhere to human tissue (see MWN, M/A96, N/D99 and S/O
00). The new UKCCS analysis reports an odds ratio of 1.42 for
acute lymphoblastic leukemia (ALL) among the 95 children who
lived within 400m of a 275 kV or 400 kV line (CI=0.85-2.37).
The researchers acknowledge that they did not “consider the
direction of the prevailing wind,” an important part of Henshaw’s
hypothesis.

Henshaw told Microwave News that while this was only “a
partial test” of his theory, the new data are quite consistent with
it. Henshaw called the UKCCS finding “extremely interesting,”
and asserted that the risk was “just short of statistical significance.”

The new UKCCS paper appears in the December issue of

the British Journal of Cancer (83, pp.1573-1580, 2000); a paper
on the UKCCS’s overall methodology appeared in the March
2000 issue (82, pp.1073-1102, 2000).

The UKCCS data on measured magnetic fields were included
in the pooled analysis of nine different studies led by Dr. Anders
Ahlbom of the Karolinksa institute in Stockholm, which found a
significant increase in risk at exposures above 4 mG (see MWN,
S/O00).

coauthors, is a former chief of IARC’s Unit of Multistage Car-
cinogenesis in Lyon, France.

“It’s a serious study and we want to get confirmation,” said
Dr. Michael Repacholi, the head of the WHO’s EMF project (see
p.2). “You have to get an equally prestigious lab to replicate it,”
he said, adding that such a replication attempt needs to be com-
pleted by June when an IARC panel meets to consider the can-
cer risk posed by EMFs (see box above).

Some were quick to express their doubts, however. Even be-
fore the Trosko paper was published, Dr. Johnathan Kiel of the
RF/MW team at Brooks Air Force Base in San Antonio cited it
as a possible example of “phantom phenomena” in an opinion
piece published in the July/August issue of the Bioelectromag-
netics Society Newsletter.

The Trosko study was sponsored by EPRI in Palo Alto, CA.
“We are in the process of trying to find another good and inde-
pendent lab to see if we can replicate the results,” said a spokes-

person for Dr. Leeka Kheifets, who runs the EMF program for
the electric utility research group.

Repacholi said that he is actively encouraging EPRI to re-
peat the study. But if EPRI does not, it is not clear who will.
“Right now we are not doing any ELF studies,” said Dr. Russell
Owen, the chief of the radiation biology branch at the Food and
Drug Administration in Rockville, MD. Nor is the National In-
stitute of Environmental Health Sciences currently planning any
follow-up work, according to Dr. Christopher Portier, the acting
director of the NIEHS’ Environmental Toxicology Program in
Research Triangle Park, NC.

Trosko’s group exposed an abnormal type of immature red
blood cells to 60 Hz magnetic fields ranging from 10 mG to 10
G for four days and monitored how many cells differentiated—
that is, how many evolved into a more mature, developed state.
One of the hallmarks of a tumor promoter is the ability to block
differentiation.
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Weak EMFs Implicated in Tumor Promotion

Dr. James Trosko Talks with Microwave News
nism of EMF interactions?
JT: That, of course, is the next step. Since there are many sig-
naling pathways—mechanisms by which a cell can be stimu-
lated to proliferate, differentiate or die—it will take a stroke of
genius or just a lot of hard work to uncover the one that ELF
EMFs might affect.

MWN: You found a fairly clean dose-response relationship. Did
this help convince you that this was a real effect?
JT: Yes, of course! With other agents, such as chemicals, one
normally looks for a dose relationship. In this case, the dose ef-
fect is really an exposure effect. That is, there is an exposure
below which there seem to be no biological effects but above
which there can be an effect.

MWN: The EMF effect reached a maximum inhibition of cell
differentiation at about 50 mG, which is quite low. What does
that tell us?
JT: Quite frankly, I’m not sure because I still do not know the
underlying mechanism by which the magnetic field can inter-
fere with gene expression. It simply might be the minimum mag-
netic field exposure needed to induce an ionic current that could
interfere with the signaling that occurs at the cell membrane.

MWN: Have you asked EPRI, which sponsored your EMF study,
to renew your grant?
JT: It was made clear last year, when EPRI renewed my grant,
that it was very unusual for anyone to be supported for more
than two years. I received funding for three years. Since the
ELF EMF issue was taken off the “radar screen” last year after
the National Academy of Sciences and RAPID reports, it is
highly unlikely the National Institutes of Health [NIH] or the
National Science Foundation [NSF] would fund this kind of
research. I must move on to other areas of research.

MWN: One of your conclusions is that more work needs to be
done to find out whether ELF EMFs can act as a tumor pro-
moter in humans. If you were a program manager at the NIH or
the NSF, would you fund such studies?
JT: Putting our and other EMF findings in perspective, I would
not support many more studies given the relative risks posed by
many other potentially hazardous agents to which humans are
exposed. Any such studies would have to be based on hypoth-
esis-driven, biologically based, mechanistic ideas.

MWN: So, do you think these EMF studies will get done?
JT: No.

MWN: Is it correct to interpret your new results as indicating
that 60 Hz EMFs can act as a tumor promoter?
JT: Our results indicate that 60 Hz EMFs have some properties
of known chemical tumor promoters, in that they can block cell
differentiation. Whether they can actually act as tumor promot-
ers would depend on whether they meet all the other criteria
needed to actually be able to promote a preexisting initiated cell.
Remember, our studies were not designed to test whether or not
EMFs could be carcinogenic, but whether EMF exposure could
induce a biological effect. Our results showed it could have a
biological effect, but I stress that this does not necessarily mean
that it would cause health effects, such as cancer.

MWN: Were you surprised by the findings?
JT: Yes, indeed. I was surprised because our initial expectation
was that there would be no biological effect. We ran the initial
experiment 19 times and used several different endpoints—and
then did several additional different kinds of experiments—just
to convince ourselves that the results were reliable.

MWN: Epidemiological studies have long pointed to the possi-
bility that EMFs can act as cancer promoters. So, why were you
skeptical that EMFs can have biological effects?
JT: The epidemiological studies did not convince me that there
is a biological basis for ELF EMFs to influence human can-
cers. I believed that ELF EMFs could not induce DNA damage
or cause mutations to initiate the cancer process. If ELF EMFs
could have an influence anywhere in the complex process of
carcinogenesis—that is, initiation, promotion and progression—
it was most likely to affect promotion. Promotion involves the
alteration of gene expression, but studies on the effects of ELF
EMFs on gene expression have had mixed results.

MWN: Why do you think you succeeded when so many others
have failed to see anything at the 25-50 milligauss level?
JT: Promotion is a very complex process and not all promoting
agents act the same way. The conditions have to be just right.
The timing and duration of the exposures are very important.
Another key factor is that one must exceed certain thresholds to
overcome the natural suppression of uncontrolled cell prolif-
eration. Lastly, the alteration of gene expression is not easily
tested. There are as many reasons for failure as there are differ-
ent experiments. I cannot say why others succeeded or failed.
In our case, I guess we just chose the right biological system.

MWN: How hard do you think it will be to determine the mecha-

For exposures at 50 mG and higher, the EMFs caused a sta-
tistically significant (p<0.001) inhibition of differentiation. The
MSU team found that the effect was dose-dependent with a maxi-
mum inhibition at approximately 50 mG.

Yamasaki told Microwave News that it is difficult to com-
pare the action of EMFs to chemical promoters “because we
have no clue for the mechanisms of action of EMFs.”

Trosko said that he had been sufficiently confident that there

would be no EMF response that he was reluctant to put one of
his students on this project, explaining that no-effect studies do
not help them find jobs.

This new experimental result is not the first to show an effect
in vitro at very low magnetic field levels. In 1992, Dr. Robert
Liburdy reported that EMFs can block the anti-cancer action of
melatonin at 12 mG, a finding that has been repeated in four other
labs (see MWN, J/A92, M/A96, J/A98 and J/A99).
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In January 1995, Dr. Bruce Hocking, then the chief medical officer
(CMO) of Telstra, Australia’s state-controlled telecommunications com-
pany, set up neurological examinations for four employees who com-
plained that they suffered headaches while using mobile phones. Soon
afterwards, Hocking learned that Telstra’s legal department had can-
celled the appointments without informing him. On February 10, Hock-
ing was told that his position had been abolished. He left Telstra, then
known as Telecom Australia, in April 1995 after 18 years as its CMO.
Three years later, Hocking raised his concerns about the company’s
conduct in a letter to Senator Richard Alston, the government minister
in charge of the Department of Communications and the Arts. Alston’s
department was responsible for safeguarding the public against harm-
ful effects of RF/MW radiation until July 1998, when the Department
of Health assumed that responsibility. Alston has been an outspoken
skeptic on possible health hazards of mobile phone radiation (see MWN,
M/A97 and M/J97). On September 22 of this year, Hocking, who is now
an occupational health consultant based in Melbourne, cited the 1995
episode in testimony before the Australian senate’s Committee on the
Environment, Communications, Information Technology and the Arts,
which is conducting a formal inquiry on mobile phones and health
(see, most recently, MWN, S/O00). On October 3, Hocking sent the
committee copies of his 1995 exchange with the Telstra legal depart-
ment and his 1998 correspondence with Alston’s ministry. These docu-
ments are excerpted below.

March 1, 1998
Dear Minister,

I wish to raise with you an ethical issue that concerns Telstra.
I was previously the CMO to Telstra. I received several inquiries

from people, including staff, who said they were experiencing adverse
health effects when using mobile phones. I referred a group of such
staff for an independent opinion by a professor of neurology. The ap-
pointments were cancelled by Telstra’s legal department. I protested
this action, as per the attached [memo dated February 27, 1995], but
was ignored.

 I have much thought about the correctness of Telstra’s actions and
have now decided to seek your views.

Yours sincerely,
Bruce Hocking

Hocking sent Alston a copy of his February 1995 memo to Jane Slatter,
the head of Telstra’s legal department, questioning the cancellation of
the neurological exams, as well as Slatter’s response, dated March 9.

February 27, 1995
To: Jane Slatter, Group General Counsel

Following the phone conversation of Tuesday 14th February, I note
the following regarding the four staff who have recently complained of
headaches/facial symptoms after using mobile phones.

1. These kinds of symptoms were first noted two years ago
by three other staff. A neurologist did not find consistency in
relation to phones.
2. Subsequently I have spoken to about four customers with
similar complaints and have been impressed at their sincer-
ity and cohesive history. I am persuaded there may be an
effect which warrants investigation. I disagree that headaches
are “nebulous” symptoms. Whilst they are common, good
history taking can reveal diagnostic patterns.

3. The four staff have produced written statements which
give rise for concern and in my view should be taken seri-
ously. I believe referral to a neurologist, as with the first three
cases, is appropriate.
4. Any protocol for managing complaints should be em-
ployee/customer centered, not phone centered, as the best
way of managing risk for the individual and the company.
5. I sense a strong conflict of interest in these matters be-
tween our duties to the shareholder, the employees and our
customers. I believe this is an appropriate matter to refer to
the Telstra ethics committee.

Please discuss further.
Dr. Bruce Hocking, Chief Medical Officer

March 9, 1995
To: Dr. Bruce Hocking, CMO

...I hope to be able to address the issues set out in your memoran-
dum by early next week.

Regards,
Jane Slatter, Group General Counsel

Hocking did not supply the senate committee with any further corre-
spondence from Slatter in response to his memo. In July 1998, Hocking
received a reply to the letter that he had sent Alston that March.

July 13, 1998

How Telstra’s Lawyers Quashed Medical Inquiry
Into Mobile Phones and Headaches in Australia

FROM THE FIELD

Dear Dr. Hocking,
I refer to your letter of March 1, 1998....The minister has asked me

to respond on his behalf. I apologize for the delay in responding....
Telstra has advised that in early February 1995 the Telstra Electro-

magnetic Radiation (EMR) Steering Committee endorsed a strategy
for handling complaints about headaches related to the use of mobile
phones, which involved referral to the Manager, National Health, Safety
and Environment Branch for assessment by appropriate experts, such
as an ergonomist. The strategy then required that information arising
from that assessment was to be provided to the CMO who would, if
appropriate, arrange for a medical examination.

Telstra has further advised that appointments were made for four
staff to attend a neurologist in mid-February but they were cancelled
following intervention by the Legal Directorate on the basis that the
referral to a neurologist at that point was inconsistent with the endorsed
strategy....

While the information supplied by you (and supported by Telstra’s
records) makes it clear that there was some dispute between you and
other Telstra employees about the appropriate handling of these cases,
it is not obvious that the other employees were seeking to avoid a proper
examination of the health issues raised by the employee complaints....

Yours sincerely,
John Neil, Assistant Secretary

Enterprise and Radiocommunications Branch
Department of Communications and the Arts

July 25, 1998
Dear Mr. Neil,

Thank you for your letter (July 13, 1998)....I would like to make
the following comments....
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Medical Matters. The Telstra procedure for having health
complaints assessed to see if they should be referred to the
chief medical officer is absurd. Only a doctor can properly
assess health complaints, not an ergonomist or lawyer etc. I
was not consulted about such a procedure allegedly devel-
oped in February 1995 when I was CMO (and would not
have agreed to it).
Process. It is acknowledged by Telstra that the appointments
for four staff to attend a neurologist were cancelled by the
Legal Directorate on the grounds of process. However since
the CMO had already determined that there was reason to
send the staff for expert opinion this should have outweighed
the views of other nonmedical staff and the referrals pro-
ceeded. Did the four staff eventually see a neurologist? If
not, I do not consider the Department should accept that Tel-
stra has good processes in place to monitor health issues as-
sociated with RFR.

I would be interested in the Minister’s views on the above and would
be pleased to discuss it further if you wish.

Yours sincerely,
Bruce Hocking

This time, Neil’s reply was more direct.
August 17, 1998

Very recently, Hocking offered his view of the episode in a letter to the
Australian Senate committee investigating mobile phone safety. The letter
accompanied the documents excerpted above.

October 3, 2000

...I consider it irrational to claim the appointments I made in early
January 1995 were cancelled because of failure to follow an “endorsed
strategy” since such a process did not then exist and was only being
drafted in March....Moreover, line management has the legal duty of
care with regard to [occupational health and safety] of staff and the
referrals had been approved by their [human resources] manager, so a
proper process had been followed....

Yours sincerely,
Bruce Hocking

Hocking was one of the first to draw attention to reports of headaches
among mobile phone users, along with researchers in the U.K. and Swe-
den (see MWN, N/D95). Since then, he has collected and analyzed
more than 40 such reports (see MWN, M/J97)—not including the four
Telstra employees. In his testimony on September 22, 2000, Hocking
stated that government agencies are having “great difficulty” getting
reports of health problems among phone users. He added that he is
“not aware of companies having detailed investigation procedures”
for such complaints. Transcripts of hearings from the senate inquiry on
mobile phones and health, including Hocking’s testimony, are avail-
able as PDF files at: <www.aph.gov.au/hansard/senate/commttee/s-
ecita.htm>.

In addition to Hocking’s paper, reports linking mobile phone use to head-
aches include an epidemiological study in Norway and Sweden (see
MWN, M/J98 and J/A00), clinical case studies from the U.K. (see MWN,
J/A00) and survey data from Singapore (see p.13 and MWN, J/A00).

Across the Spectrum

Mobile Phones and Health:
Three U.S. News Magazines Weigh In

Get an earpiece. Make sure the antenna is outside your car.
Hang up when signal strength is bad.

—Claudia Kalb and Karen Springen in “Is Your Cell Really
Safe? Worries About a Link Between Cell Phone Radiation and

Brain Cancer Still Can’t Be Dismissed, Says a New Study,”
Newsweek, p.63, August 7, 2000

Quit worrying. Scientists familiar with the research—even some
of those responsible for the disturbing findings—generally say
users can rest easy.

—Stacey Schultz and Kenneth Terrell in “Could Your
Phone Cause Cancer? Don’t Get Hung Up on It,”

U.S. News & World Report, p.54, August 28, 2000

Can your cell phone really give you cancer? The best answer
science can offer so far is maybe. Researchers have discovered
that cell-phone radiation can cause subtle, short-term biologi-
cal effects in humans...but their full significance remains to be
determined.

—John Greenwald in “Do Cell Phones Need Warnings?”
Time, p.67, October 9, 2000

“Wherever we go, we will be immersed in a sea of low-level, pulsed
microwave signals.”

—Dr. Ross Adey, professor of neurology, Loma Linda University
School of Medicine, CA, quoted by David Kirkpatrick in

“Q: 5, 10, 25 Years Out—What Impact Will Broadband Technology
Have on Business, on Society, on the Way We Live?” Fortune,

Special Issue on the Future of the Internet, p.266, October 9, 2000

“I, too, tell my son that he should not hold his cell phone next to his
head for so long.”

—The unnamed CEO of a large Swiss telecom company, quoted by
André Kienzle in “Mobile Phone Antennas: A Rift Runs Through the

Country” (in German), Cash (Switzerland), November 3, 2000

“A lot of new towers will be built in core markets.”
—Steven Dodge, CEO, American Tower Corp., Boston, at the 3rd Annual

Tower Summit and Trade Show, October 29-November 1, Las Vegas.
He expects at least three broadband tenants on each of his company’s

towers by 2005. Quoted by Hilary Smith in “Tower Companies Sitting
on Top of Mountain,” RCR Wireless News, p.1, November 6, 2000

“A result of [the] phenomenal growth [in the complexity of micropro-
cessor chips] has been the steadily decreasing power at which elec-
tronic devices are susceptible to severe disruption and damage. This
steadily lowering threshold brings tears of joy to HPM-weapon de-
signers.”

—Fred Levien, “Directed Energy,”
Journal of Electronic Defense, p.44, November 2000 (see p.16)

Dear Dr. Hocking,
....Comcare Australia reviewed Telstra’s handling of the health com-

plaints from staff in 1995, as raised in your letter, and concluded that
Telstra appeared to have met its obligations under the Occupational
Health and Safety (Commonwealth Employment) Act....

Yours sincerely,
John Neil

FROM THE FIELD
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Hot New Papers
Sin-Eng Chia, Hwee-Pin Chia and Jit-Seng Tan, “Prevalence of Headache
Among Hand-Held Cellular Telephone [HP] Users in Singapore: A Com-
munity Study,” Environmental Health Perspectives, 108, pp.1059-1062,
November 2000.

“Headache was the most prevalent symptom among HP users com-
pared to non-HP users, with an adjusted prevalence rate ratio of 1.31
(CI=1.00-1.70). There is a significant increase in the prevalence of head-
ache with increasing duration of usage (in minutes/day). Prevalence of
headache was reduced by more than 20% among those who used hands-
free equipment for their cellular telephones as compared to those who
never use the equipment. The use of HPs is not associated with a sig-
nificant increase of CNS symptoms other than headache.” (These au-
thors also have a letter on headaches in the November 4 British Medi-
cal Journal, 321, p.1155-1156, 2000; see also p.11 and MWN, J/A00.)

Sander Greenland et al., “A Pooled Analysis of Magnetic Fields, Wire Codes
and Childhood Leukemia,” Epidemiology, 11, pp.624-634, November 2000.

“We obtained original individual data from 15 studies of magnetic fields
or wire codes and childhood leukemia....[I]f an effect exists below 0.2
µT [2 mG], it is probably too small to reach consensus about it via
epidemiologic investigation alone. In contrast, both our categorical and
trend analyses indicate that there is some association comparing fields
above 0.3 µT [3 mG] to lower exposures, although there are as yet in-
sufficient data to provide more than a vague sense of its form and its
possible sources. We believe individual-level studies that focus on highly
exposed populations would be needed to clarify this association.” (See
MWN, S/O99 and S/O00.)

Glen Reeves, “Review of Extensive Workups of 34 Patients Overexposed
to Radiofrequency Radiation,” Aviation, Space and Environmental Medi-
cine, 71, pp.206-215, March 2000.

“Our extensive psychological evaluation and psychometric testing of
patients found several patients who complained of fatigue, generalized
weakness, irritability, decreased memory and concentration, and weight
changes. However, these seem to reflect a personal ‘coping style’ of
long duration or else manifestation of pre-exposure organic dysfunc-

tion, rather than an acute change attributable to RFR overexposure.
The Soviet and East European studies were concerned with chronic
exposures at low levels of RFR, while our study focused on people
with documented single [permissible exposure level] excesses.”

Joyce Nicholas et al., “Flight Deck Magnetic Fields in Commercial Aircraft,”
American Journal of Industrial Medicine, 38, pp.548-554, November 2000.

“Magnetic fields measured on the flight decks of four aircraft types
during normal commercial operation varied with type of aircraft, stage
of flight and pilot location. The similarity between broadband [40-800
Hz] and harmonic [100-800 Hz] resultant values suggests that the fields
being measured lay in the harmonic range. The higher harmonic fre-
quencies could have biological significance in that higher frequencies

“MICROWAVE NEWS” FLASHBACK

Years 15 Ago

• A Texas jury orders Houston Lighting & Power Co. to pay Klein
Independent School District more than $25 million for “reckless
disregard” of children’s health in siting a 345 kV power line across
school property.
• The Centers for Disease Control recommend an “intensive examin-
ation” of the elevated rate of Down’s Syndrome in Vernon, NJ—
home to a large number of satellite uplink stations.
• Researchers at the New York State Department of Health Labora-
tories in Albany find that 9 weeks of exposure to 60 Hz EMFs alters
the balance of neurotransmitters in monkeys.

Years 10 Ago

• The U.S. government delays the public release of the EPA’s draft
assessment on EMFs and cancers. Commenting on the draft, the
Air Force states that it remains “convinced” that EMFs do not in-
duce or promote cancer.

• Two separate $25 million lawsuits are filed in New York by an
electrician and a former U.S. Navy radar technician who claim
they developed cancer from on-the-job exposure to RF/MW ra-
diation.
• California’s Public Utilities Commission instructs Southern Cali-
fornia Edison Co. to follow a policy of prudent avoidance and
limit EMFs from 220 kV power lines in the Mojave Desert.

Years 5 Ago

• Gerald Corcoran, lead defense attorney for Atlantic Electric Co.
in NJ in an EMF cancer lawsuit, drops out of the case after re-
ceiving death threats, which the utility alleges came from plain-
tiff John Altoonian.
• Sweden becomes the first country to adopt a national policy of
prudent avoidance to limit human exposure to EMFs.
• Scientists in Australia, Sweden and the U.K. report that an increas-
ing number of people are complaining about getting headaches
while using mobile phones for short periods of time (see p.11).

Spotlight on Mobile Phone
Dosimetry in IEEE Collection

Research groups from around the world working on
mobile phone SARs have contributed papers for a  special is-
sue of the IEEE Transactions on Microwave Theory and
Techniques.

The journal’s November issue has two parts: One fea-
tures 29 papers on the “Medical Application and Biological
Effects of RF/MW.” The other has 15 papers on “RF/MW
Applications in Medicine.”

In addition to the papers on mobile phone dosimetry, the
biomedical collection also includes new details of the U.K.’s
Dr. David de Pomerai’s studies on nonthermal heat shock
responses in worms and some preliminary results on 60 GHz
effects on mice by France’s Dr. André Bellossi.

The tables of contents for both parts are at: <www.ieee.
org/organizations/pubs/pub_preview/mtt_toc.html>.
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FROM THE FIELD

October 21, 2000
To the Editor:

The “Wireless Note” in Microwave News (S/O00) re our
paper* on permanent dysaesthesiae in a mobile phone user misses
the critical point that we found associated neurological changes
in two anatomically separate nerve root distributions (trigemi-
nal and cervical) on the scalp on the affected side in the area
exposed to fields from the phone. Therefore the unpleasant feel-
ings he felt were not “all in the mind,” and the phone was likely
causal.

Bruce Hocking, MD
9 Tyrone St., Camberwell, VIC 3124, Australia

(61+3) 9809-1096; E-mail: <bruhoc@connexus.net.au>
*Bruce Hocking and Rod Westerman, “Neurological Abnormalities As-
sociated with Mobile Phone Use,” Occupational Medicine, 50, pp.366-
368, July 2000.

Australia’s Bruce Hocking on
Mobile Phone Case Report

induce stronger currents in human tissues. Total block time [the time
from when the plane leaves the gate before takeoff until the plane re-
turns to the gate after landing] exposure to the pilots, including time
spent in bunks, lavatories or passenger compartments, varies in terms
of geometric harmonic mean as follows: Boeing 737/200 (analog tech-
nology), 12.7 mG; Boeing 747/400 (CRT technology), 11.0 mG; Air-
bus 320 (CRT technology), 8.1 mG; and Boeing 767/300ER (mixed
analog and CRT), 6.7 mG.”

Kari Jokela, “Restricting Exposure to Pulsed and Broadband Magnetic
Fields,” Health Physics, 79, pp.373-388, October 2000.

“The exposures measured inside the magnetic-type anti-theft gates were
also relatively high. The peak limits for the general public, and in some
cases even the occupational limits, were exceeded. High exposures were
also measured outside the gate, because in most cases there is no shield
that prevents the spreading of the field outside. For the general public,
the exposure is short and incidental, but a permanent exposure close to
the occupational reference levels is possible when the cash desk is lo-
cated within 1 m of the gate, which is not an uncommon situation. In
the case of metal detector gates, the measured peak magnetic fields in-
side the gate exceeded the general public reference levels, but remained
below the occupational levels.”

R. Eveson, G. Timmel, B. Brocklehurst, P. Hore and K. McLauchlan, “The
Effects of Weak Magnetic Fields on Radical Recombination Reactions in
Micelles,” International Journal of Radiation Biology, 76, pp.1509-1522,
November 2000.

“In some cases, weak magnetic fields (less than about 1 mT [10 G])
have been shown to influence the concentrations of the radicals that
escape geminate [pair] recombination within the micelle and become
free radicals in the surrounding medium....It is clear that the effect of a
modest applied magnetic field is strongly dependent on the structure,
dynamics and volume of the space in which the radicals are confined....It
is barely conceivable that biological systems in general are so finely
balanced that a small change in radical concentration might have a
direct effect. However in the presence of an efficient amplification
mechanism, the situation could change, as it might if a field was ap-
plied to a system in which the defense mechanism was already se-
verely challenged.”

World Health Organization Working Group, “Evaluation and Use of Epi-
demiological Evidence for Environmental Health Risk Assessment: WHO
Guideline Document,” Environmental Health Perspectives, 108, pp.997-
1002, October 2000.

“These guidelines identify a set of processes and general approaches to
assess available epidemiological information in a clear, consistent and
explicit manner. The guidelines should also help in the evaluation of
epidemiological studies with respect to their ability to support risk as-
sessment and, consequently, risk management.”

Sandra Cecconi et al., “Evaluation of the Effects of Extremely Low Fre-
quency Electromagnetic Fields on Mammalian Follicle Development,”
Human Reproduction, 15, pp.2319-2325, November 2000.

“Pre-antral follicles were cultured for five days and exposed to [15 G,
square-wave] ELF EMFs at...33 or 50 Hz. ELF EMF application did
not affect follicular growth over a three-day culture period, but on day
five the growth of 33 Hz-exposed follicles was significantly reduced
when compared with controls, while the 50 Hz-exposed follicles were
not significantly affected. However, ELF EMFs severely impaired an-
trum formation at both frequencies....These results suggest that ELF
EMF exposure might impair mammalian female reproductive potenti-
ality by reducing the capacity of the follicles to reach a developmental
stage that is an essential prerequisite for reproductive success.”

October 18, 2000
To the Editor:

I am quite disturbed by the last sentence in “Baltimore Doc-
tor Files Cell Phone–Brain Cancer Lawsuit” (MWN, S/O00),
which states that the plaintiff’s attorney, Joanne Suder, “won a
$2.5 million judgment against Johns Hopkins Hospital” in an
unrelated case. You omitted several important facts which I
stated when I was interviewed.

First, the $2.5 million was not a judgment. A jury returned
a verdict for that amount. We have filed post-trial motions ask-
ing that the verdict be set aside or reduced. The judge has not
yet ruled on those motions, but she must reduce the verdict to
$350,000 to reflect the cap on non-economic damages as re-
quired by Maryland law.

Second, Joanne Suder did not win the verdict because she
did not try the case herself. Another attorney employed by her
firm handled the trial from start to finish.

I do not see the purpose in your having to include the sen-
tence about the Hopkins case at all, unless you are attempting
to legitimize Ms. Suder’s law practice. Whether that be the mo-
tivation or not, you should at least get the facts straight if you
put otherwise irrelevant information into the article in your pub-
lication.

Richard Kidwell
Managing Attorney, Claims/Litigation

Johns Hopkins Health System Corp.
600 N. Wolfe St., Baltimore, MD 21287

(410) 955-7949

An earlier draft of the article included the facts noted by Mr.
Kidwell, but space limitations forced us to edit the story for
length. As Suder’s firm launches a set of cell phone lawsuits,
some of which may be tried before juries in other states (see
p.7), we believe that the firm’s record in other personal injury
cases is relevant.

Johns Hopkins Attorney Clarifies
Suder Law Firm Award

Letters to the Editor
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2001 Conference Calendar (Part I)
Part II will appear in our next issue.

January 8-11: International Union of Radio Science (URSI) National Ra-
dio Science Meeting, University of Colorado, Boulder, CO. Contact for Com-
mission K, Electromagnetics in Biology and Medicine: Dr. Frank Barnes, Uni-
versity of Colorado, Boulder, CO 80303, (303) 492-8225, E-mail: <frank.
barnes@colorado.edu>, Web: <cires.colorado.edu/ursi>.
January 10-14: 20th Annual Meeting of the Society for Physical Regulation
in Biology and Medicine (SPRBM), Embassy Suites Hotel, Charleston, SC.
Contact: Gloria Parsley, 2412 Cobblestone Way, Frederick, MD 21702, (301)
663-4556, Fax: (301) 694-4948, E-mail: <gloriaparsley@aol.com>, Web:
<www.SPRBM.org>.
January 15-17: WHO/Israel Government Seminar: Bioeffects and EMF
Standards Harmonization, Contact: Dr. Ehud Ne'eman, Sacker Medical School
(7th fl.), Tel Aviv University, Ramat-Aviv 69978, Tel Aviv, Israel, (972+3) 641-
4807, Fax: (972+3) 642-9883, E-mail: <env_rad@netvision.net.il> or
<shaiela_k@yahoo.com>, Web: <www.who.int/peh-emf/meetings.htm>.
January 28-February 1: 2001 IEEE Power Engineering Society (PES) Win-
ter Meeting, Hyatt Regency, Columbus, OH. Contact: Dr. Tai Wong, AEP, 700
Morrison Ave., Gahanna, OH 43230, (614) 883-7235, Fax: (614) 883-7222, E-
mail: <twong@aep.com>.
February 9: Extremely Low Frequency Electromagnetic Fields Interactions
with Living Matter. Workshop organized by the Bioelectromagnetics Society
(BEMS), Catholic University of America, Washington, DC. Contact: Dr. Ewa
Czerska, (301) 594-1212, ext.119, E-mail: <emc@cdrh.fda.gov> or Dr. Lee
Rosen, (301) 435-1171, E-mail: <lu2@cu.nih.gov>.
February 20-22: 14th International Zurich Symposium & Technical Exhi-
bition on Electromagnetic Compatibility (EMC Zurich ’01), Federal Insti-
tute of Technology, Zurich, Switzerland. Contact: Dr. Gabriel Meyer, ETH Zen-
trum, IKT-ETF, CH-8092 Zurich, Switzerland, (41+1) 632-2790, Fax: (41+1)
632-1209, E-mail: <gmeyer@nari.ee.ethz.ch>, Web: <www.emc-zurich.ch>.
March 7-9: WHO/Peru Government: Americas Regional Seminar on Bio-
effects and EMF Standards Harmonization, Lima, Peru. Contact: Dr. Michael
Repacholi, WHO, Avenue Appia 20, 1211 Geneva 27, Switzerland, Fax: (41+22)
791-4123, E-mail:<repacholim@who.int>, Web: <www.who.int/peh-emf/
meetings.htm>.
March 16-21: 2001 Annual Meeting of the Environmental Mutagen Society
(EMS), Paradise Point Resort, San Diego, CA. Contact: David DeMarini, U.S.
EPA, 86 Alexander Dr., MD-68, Research Triangle Park, NC 27711, (919)
541-1510, Fax: (919) 541-0694, E-mail: <demarini.david@epa.gov>, Web:
<www.ems-us.org/meetings>.
March 22-23: The Radio Frequency Spectrum: Managing Community Is-
sues, Coogee Beach Holiday Inn, Sydney, Australia. Contact: Prof. Marcela
Bilek or Prof. David McKenzie, Dept. of Applied Physics, University of Sydney,
Australia, (61+2) 9351-2351, Fax: (61+2) 9524-1744, E-mail: <M.Bilek@
Physics.usyd.edu.au> or <rfspectrum@magicdatabases.com>, Web: <www.cfi.
unsw.edu.au/rfconference.html>.
March 26-28: 40th Annual Meeting of the Society of Toxicology (SOT), Mos-
cone Center, San Francisco, CA. Contact: SOT, 1767 Business Center Dr., Ste.
302, Reston, VA 20190, (703) 438-3115, ext.326, Fax: (703) 438-3113, E-
mail: <clarissa@toxicology.org>, Web: <www.toxicology.org>.
April 2-4: International Symposium on Electromagnetics in Biology and
Medicine, sponsored by URSI Commission K, Electromagnetics in Biology
and Medicine, University of Tokyo, Japan. Contact: Dr. Shoogo Ueno, Dept. of
Biomedical Engineering, Graduate School of Medicine, University of Tokyo,
7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan, (81+3) 5841-3563, Fax:
(81+3) 5689-7215, E-mail: <ueno@medes.m.u-tokyo.ac.jp>.
April 9-11: American Power Conference 2001, Marriott Downtown, Chicago,
IL. Contact: Conference Coordinator, 1421 S. Sheridan Rd., Tulsa, OK 74112,
(918) 831-9160, Fax: (918) 831-9161, E-mail: <apcconf@pennwell.com>, Web:
<www.apc-pennwell.com>.
April 17-20: 11th International Conference on Antennas and Propagation
(ICAP 2001), University of Manchester Institute of Science and Technology,

Manchester, U.K. Contact: ICAP Secretariat, Institution of Electrical Engineers
(IEE), Savoy Pl., London WCR2 OBL, U.K., (44+207) 344-8425, Fax: (44+
207) 240-8830, E-mail: <icap@iee.org.uk>, Web: <www.iee.org.uk/Conf/
ICAP>.
April 20-27: 2001 American Occupational Health Conference (AOHC), Mos-
cone Convention Center, San Francisco, CA. Contact: Betty Kehler, c/o SLACK
Inc., 6900 Grove Rd., Thorofare, NJ 08086, (856) 848-1000, ext.381, Fax:
(856) 848-3522, E-mail: <bkehler@slackinc.com>, Web: <www.slackinc.com/
exhibits/aohc>.
April 21-26: National Association of Broadcasters Annual Convention (NAB
2001), Las Vegas, NV. Contact: Ann Marie Cumming, 1771 N St., NW,  Wash-
ington, DC 20036, (202) 429-5476, Fax: (202) 429-4199, E-mail: <irc@nab.
org>, Web: <www.nab.org>.
April 21-27: 9th Scientific Meeting and Exhibition of the International So-
ciety for Magnetic Resonance in Medicine (ISMRM) and 18th Annual Meet-
ing of the European Society for Magnetic Resonance in Medicine and Biol-
ogy (ESMRMB), Glasgow, Scotland, U.K. Contact: ISMRM, 2118 Milvia
St., Ste. 201, Berkeley, CA 94704, (510) 841-1899, E-mail: <info@ismrm.org>,
Fax: (510) 841-2340, Web: <www.ismrm.org>, <www.esmrmb.org>.
April 29-May 2: 33rd National Conference on Radiation Control, Anchor-
age, AK. Contact: Lin Carigan, Conference of Radiation Control Program Di-
rectors, 205 Capital Ave., Frankfort, KY 40601, (502) 227-4543, Fax: (502)
227-7862, E-mail: <pgorman@crcpd.org>, Web: < www.crcpd.org >.
April 30-May 4: 1st International Seminar: Measurements and Criteria for
Standards Harmonization in the Field of EMF Exposure, Varna, Bulgaria.
Contact: Dr. Michel Israel, National Center of Hygiene, 15 Dimiter Nestorov
St., Sofia 1431, Bulgaria, (359+2) 596-154, Fax: (359+2) 958-1277, E-mail:
<M.Israel@nch.aster.net>, Web: <www.who.int/peh-emf/meetings.htm>.
May 1-3: 2001 IEEE Radar Conference, Westin at Perimeter, Atlanta, GA.
Contact: Dr. Mark Richards, Georgia Tech Research Institute, SEAL, 7220
Richardson Rd., Smyrna, GA 30080, (770) 528-7758, Fax: (770) 528-7728, E-
mail: <mark.richards@gtri.gatech.edu>, Web: <www.atlaessgrss.org/
radarcon2001>.
May 13-17: 2001 URSI International Symposium on Electromagnetic
Theory, Victoria, Canada. Contact: Pierre Lamoureux, National Research Coun-
cil, 1500 Montréal Rd., Bldg. M-19, Ottawa, Ontario K1A 0R6, Canada, (613)
993-9431, Fax: (613) 993-7250, E-mail: <URSI-B2001@nrc.ca>, Web:
<www.nrc.ca/confserv/URSI-B2001>.
May 20-23: 2nd International Symposium on Nonthermal Medical/Bio-
logical Treatments Using Electromagnetic Fields and Ionized Gases (Elec-
troMed 2001), Renaissance Portsmouth Hotel, Portsmouth, VA. Contact: Nell
Reece, Eastern Virginia Medical School, (757) 668-6406, Fax: (757) 668-6476,
E-mail: < electromed2001@ece.odu.edu>, Web: <www.ece.odu.edu /
electromed2001>.
May 20-25: IEEE Microwave Theory and Techniques Society (MTT-S)
International Microwave Symposium (IMS2001), Phoenix, AZ. Contact:
Prof. Samir El-Ghazaly, Dept. of Electrical Engineering, Arizona State Univer-
sity, PO Box 877206, Tempe, AZ 85287, (480) 965-5322, Fax: (408) 965-8325,
E-mail: <sme@asu.edu>.
June 2-7: American Industrial Hygiene Conference & Expo, New Orleans,
LA. Contact: Carol Tobin, AIHA, 2700 Prosperity Ave., Ste. 250, Fairfax, VA
22031, (703) 849-8888, Fax: (703) 207-3561, E-mail: <ctobin@ aiha.org>,
Web: <www.aiha.org/constaff.html>.
June 4-9: 4th International Kharkov Symposium on Physics and Engineer-
ing of Millimeter and Submillimeter Waves, Kharkov, Ukraine. Contact:
MSMW 2001, c/o IRE NASU, 12 Ac. Proskura St., Kharkov 61085, Ukraine,
(380+572) 441-105, E-mail: <msmw2001@ire.kharkov.ua>, Web: <ire.
kharkov.ua/MSMW2001/msmw.htm>.
June 10-14: 23rd Annual Meeting of the Bioelectromagnetics Society (BEMS),
Radisson Hotel, St. Paul, MN. Contact: Dr. John Male, 2412 Cobblestone Way,
Frederick, MD 21702, (301) 663-4252, Fax: (301) 694-4948, E-mail:
<BEMSoffice@aol.com> and <bems@delasallecenter.org>, Web: <www.
bioelectromagnetics.org>.
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EMI FROM ANTI-THEFT SYSTEMS
FDA Asks for Posting of Signs...The FDA is recommending
that retailers post signs advising customers if they are near an
electronic anti-theft system. Such security systems, often hidden
from view, have been reported to cause electromagnetic inter-
ference (EMI) with implanted medical devices (see MWN, S/O
97 and N/D98). “The FDA believes that implant wearers should
be notified whenever and wherever electronic anti-theft systems
are in use,” the FDA’s Center for Devices and Radiological Health
in Rockville, MD, stated in a letter to manufacturers. It asked
the companies to provide retailers with signs or labels not only
when new systems are installed, but also to all those with anti-
theft systems already in operation. The agency’s advice, which
is not binding, called for language such as ELECTRONIC ANTI-THEFT
SYSTEM IN USE, with signs to be visible “before an individual
enters the monitored area.” This will help implant wearers to
“avoid lingering around or leaning on such systems,” both of
which increase the risk of EMI, the FDA said. “We endorse this
recommendation,” said Lee Pernice, spokesperson for Sensor-
matic in Boca Raton, FL, a leading maker of anti-theft devices.
This stand represents a turnaround for Sensormatic, which had
not supported earlier proposals from cardiologists such as Drs.
Michael McIvor and Peter Santucci for the posting of signs (see
MWN, S/O98 and N/D98). Sensormatic consultant Dr. Warren
Harthorne told an FDA committee in 1998 that, “If you start
placing signs in stores, you’re going to have a rash of hysterical
patients who will then have symptoms that they never would
have had otherwise.” But this November Pernice told Microwave
News that the company’s opposition had not been to signs per
se, but only to “putting up warning signs.” McIvor, whose prac-
tice is in St. Petersburg, FL, told Microwave News he was pleased
by the FDA’s statement: “It’s definitely a step in the right direc-
tion.” He said his most recent research has shown that “the puls-
ing of the signal is the key variable” in the likelihood of interfer-
ence. The FDA letter, issued August 15, cited past reports of
anti-theft systems causing EMI with pacemakers, neurological
stimulators and implantable defibrillators, with consequences that
included serious pain and even unconsciousness. The FDA noted,
however, that the chance of interference is very low and that
most interactions have “little or no significant effect on implant
wearers.” The agency’s letter is available on the Web at <www.
fda.gov/cdrh/comp/guidance/1170.pdf>, or by calling (800) 899-
0381 and asking for document shelf number 1170.

EMP WEAPONS
Concerns over EMP Attack...The U.S. Congress wants a new
assessment of the risks posed by electromagnetic pulse (EMP)
weapons. In the defense appropriations bill signed into law on
October 30, the Department of Defense and the Federal Emer-
gency Management Agency are directed to set up a nine-mem-
ber commission to evaluate the threat to military and civilian
electronics of an EMP attack by Russia, China, North Korea or
other potentially hostile states. Last year, Reps. Roscoe Bartlett
(R-MD) and Curt Weldon (R-PA) each held hearings on U.S.
vulnerability to EMP weapons (see MWN, N/D99). “A member
of the Russian Duma recently told me, ‘You know if we really

VitaTech Engineering, LLCech Engineering, LLC
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MEDICAL APPLICATIONS
Warning on Microwave Prostate Shrinker...Devices like the
Prostatron, which use microwaves to shrink an enlarged pros-
tate gland, can cause serious thermal injuries, according to the
FDA. In an October 11 “Public Health Notification,” FDA’s Cen-
ter for Devices and Radiological Health (CDRH) outlines 16
reports of microwave-related burns: ten cases of intestinal dam-
age, some requiring a colostomy, and six cases of “clinically sig-
nificant tissue damage to the penis,” leading in at least one in-
stance to “partial amputation.” Enlargement of the prostate, or
benign prostatic hyperplasia, becomes increasingly common with
advancing age. It occurs in 10% of 40-year-old men, but in 80%
of 80-year-olds. Since 1996, some 25,000 treatments have been
performed in the U.S. with the Prostatron, made by EDAP Techno-
med Inc. in Burlington, MA (see MWN, M/J96), and a similar
device also approved by the FDA. An antenna contained in a
urethral catheter irradiates the prostate, heating it to tempera-
tures greater than 113˚F (45˚C) and eliminating excess tissue
(see MWN, N/D95). Among the factors the CDRH identifies as
contributing to injuries are incorrect placement of the device and
overuse of anesthesia, which limits the patient’s “ability to com-
municate pain.” In its recommendations, the CDRH stresses that
the doctor should remain with the patient throughout the 30- to
60-minute procedure and reduce or interrupt the radiation if “the
patient complains of excessive pain or anything unusual occurs.”
The full text of the CDRH advisory is on the Internet at <www.
fda.gov/cdrh/safety/bph.html>.

$38.50 each (Outside the U.S., $48.50)

wanted to hurt you, we would set off an atomic weapon at high
altitude above your country and produce an EMP that would
destroy your entire electrical power grid, computers and tele-
communications infrastructure including satellites’,” Bartlett said
at his hearing in June 1999. Bartlett was the lead author of the
provision establishing the commission. Worries about EMP were
widespread during the 1980s, and during those years the mili-
tary spent billions of dollars “hardening” its systems against EMP.
In 1984, the National Academy of Sciences issued a detailed as-
sessment of the EMP threat (see MWN, S84). The new commis-
sion’s report is due in early 2002.

PEOPLE
Dr. Charles Polk died on November 6 at the age of 80. Born in
Austria, Polk taught at the University of Rhode Island, Kingston,
for over 40 years. He was chair of its department of electrical
engineering from 1959 to 1979. During that time, he also served
as acting director of the engineering division at the National Sci-
ence Foundation in Washington. A former president of the Bio-
electromagnetics Society, Polk was a member of the 1998 NIEHS
Working Group on EMFs and had been invited to play a similar
role for IARC next summer (see p.9). He is perhaps best known
as the coeditor of the CRC Handbook of Biological Effects of
Electromagnetic Fields, now in its second edition. The family
has requested that donations in his memory be sent to the Center
for Victims of Torture, located in Minneapolis. Charles Polk was
a good friend to Microwave News and we join the many others
who mourn his passing.
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Keeping Current: Follow-Up on the News

◆ On December 8, the U.K. Department of Health announced that
it will sponsor £7 million (about $10 million) of research on the pos-
sible health effects of mobile phone radiation. On the same day, it
released two leaflets. Mobile Phones and Health highlights the un-
certainties about health risks of mobile phones and discourages their
use by children. The second leaflet addresses base stations. The
leaflets are at: <www.doh.gov.uk/mobilephones/index.htm>.
◆ Results of the NCI’s epidemiological study of wireless phone
use and brain cancer are expected “by the end of this year or ear-
ly next year,” according to the September 20 Journal of the Na-
tional Cancer Institute. NCI’s Dr. Peter Inskip noted that it may
still be too early to assess long-term risks of cellular phone use.
◆ The California EMF Program will stop responding to tele-
phone inquiries about EMFs next year. Staff at the Department
of Health Services has been spending an estimated 10-20 hours
a week on questions from the public.
◆ Rep. Edward Markey (D-MA) has asked for an advance copy
of the report on mobile phones and health that the General Ac-
counting Office is preparing for Sen. Joseph Lieberman (D-CT).
Markey did not ask for any changes in the report’s objectives, an
aide told Microwave News.

◆ COST 244bis, the European program on “Biomedical Effects
of EMFs,” came to a close on November 20. Dr. Dina Simunic
of Zagreb University in Croatia, who administered the program,
said that she is now setting up a dosimetry lab for mobile phones.
A final report on the eight-year COST effort is due soon.
◆ The November 25 issue of the Lancet features two “semi-
nars” on mobile phones: The U.S.’s Dr. Kenneth Rothman ad-
dresses the epidemiological evidence on health effects and the
U.K.’s Dr. Gerard Hyland addresses the physical and biological
issues. For the same issue, Dr. Philip Dendy, a medical physicist
in Cambridge, U.K., provides a commentary titled, “Mobile
Phones and the Illusory Pursuit of Safety.”
◆ Tesla: Master of Lightning, a new documentary, is scheduled
to be aired on public television in mid-December.
◆ CTIA has a new name. The “I” no longer stands for industry.
It’s now the Cellular Telecommunications and Internet Association.
◆ At the end of November, Dr. George Carlo’s book, Cell Phones:
Invisible Hazards in the Wireless Age: An Insider’s Alarming
Discoveries About Cancer and Genetic Damage, was available
through BarnesandNoble.com, though the site’s synopsis inex-
plicably read: “This is a biography of the French novelist.”
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Australian Phone–DNA Study Flap
The Australian government will not pursue findings suggesting

that mobile phone radiation promotes DNA repair, according to press
reports. Dr. Pamela Sykes of Flinders University in Adelaide found
that mice exposed to 900 MHz radiation for 30 minutes daily for 25
days had less DNA damage, the Sydney Morning Herald reported
on November 29.

A spokesperson for the National Health and Medical Research
Council (NHMRC) told the Herald that the study was discontin-
ued because the results did not support Sykes’s original hypoth-
esis—that radiation exposure would increase DNA changes.

Sykes’s research was sponsored under the government’s five-
year, Aus$4.5 million investigation of phone safety (see MWN, N/D
96 and J/A98; for more on apparent beneficial effects, see p.4).

As We Go to Press

German Tower Study Inconclusive
A two-year study of the effects of mobile phone radiation on

dairy cattle in Germany has yielded no conclusive findings, accord-
ing to a report released at the end of November.

University researchers compared the behavior, milk output and
reproductive health of herds at 38 farms, some near wireless base
stations and some not (see MWN, J/A98). A review panel agreed
that the study failed to control for possible confounders, including
variations in breeds and the impact of a viral infection.

In August, a national TV news program described the study’s
findings as “explosive,” a claim that was denied by the state gov-
ernment of Bavaria, which directed the study (see MWN, S/O00).
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The Politics of Information: Public Health vs. Private Control
There’s an old saying that, “Information is power.” That’s

certainly true for mobile phone health research.
Suppose wireless phone radiation were shown conclusively

to cause cancer. Just to delay the news by six months could be
worth billions of dollars. And as the tobacco and global warm-
ing debates show, corporations are not inclined to passively ac-
cept the findings of science when it hurts their bottom line.

What’s good for the balance sheet is not always good for
public health. And that’s a conflict that is played out every day—
in small increments, in slow motion, in ways that may not be
dramatic but are still corrosive in their effects.

Let’s take the example of the work of Drs. Christian and Hella
Bartsch, funded by Deutsche Telekom (DT) (see p.4). Their first
experiment yielded important results and made waves among
wireless industry insiders. It was identified as a key topic for
industry-funded replication, worthy of no fewer than four fol-
low-up studies—two in the Bartsch lab and two elsewhere. But
few people were allowed to know what the original study found.

The public was excluded, as was the scientific community at
large. Only DT had access to the data, and they shared it with
few others. Though the experiment was completed nearly two
years ago, both DT and the Drs. Bartsch have refused to say
anything about its results or even describe the study protocol. If
a summary had not temporarily appeared on the WHO’s Web
site, we would still have no idea what they found.

There was no good reason to keep this information secret.
We have now lost a year and a half in which other researchers
could have used this knowledge to sharpen their own investiga-
tions. And clearly, the question of wireless health effects is too
complex to be resolved by one lab working alone.

But when industry has advance knowledge of research re-
sults, it has more power to define what comes next. PR depart-
ments have time to figure out how to spin the results and shape
public opinion. (Remember Motorola’s memo on “war-gaming
Lai-Singh”? See MWN, J/F97.) This in turn affects political de-
cisions about the pace and funding of research.

Corporate spin sometimes extends into the wording of a pub-
lished paper. In 1998 Dr. Michael McIvor told Microwave News,
“When Sensormatic saw an advance copy of the abstract, they
wanted me to change the wording” (see p.16 and MWN, N/D98).

Like the Bartsches, Dr. Ross Adey has observed a tumor-
inhibiting effect from a digital phone signal. Motorola’s attempt
to limit Adey’s discussion of this finding was the talk of the 1996
BEMS meeting (see MWN, J/A96).

Did DT play a role in delaying the publication of the Bartsch
study? Unfortunately, the company does not have a record of
openness and transparency—so we may never know. DT has
been one of the most secretive firms in the mobile phone indus-
try, perhaps exceeded only by France Telecom. The inevitable
consequence is that journalists and the public are not sure when
the company’s statements can be trusted.

An account of the conflicts of interest in this case would not
be complete without mentioning the role of Dr. John Moulder.
The journal to which the Bartsch study was submitted is Radia-

tion Research, one of the principal journals for RF/MW health
studies, and Moulder is the associate editor with primary respon-
sibility for non-ionizing radiation. Yet Moulder is also a paid
consultant to the wireless industry in several different countries.

This is conflict of interest, “squared.” It’s bad enough that
Moulder gets payments from the mobile phone industry while
acting as a gatekeeper of scientific information. It’s worse that
this adds to the industry’s advantage. Does anyone think that
Moulder does not draw on his privileged access to research when
he acts as a corporate consultant? Does he somehow “forget” the
findings of a study which the rest of us may not read for another
year? We doubt it.

Medical and scientific journals have strict standards about
disclosing potential conflicts of interest for authors of research
papers. Radiation Research should at least apply the same prin-
ciple to its editors. We would suggest going further. Notice of
conflicts of interest is good. Not to have them is better.

Cellular phone companies and their consultants should not
have advance knowledge of research results. We need a level
playing field in access to information. Until we have it, private
interests will continue to have an unhealthy advantage.

Our Wish List for 2001
• No more attempts to dismiss concerns about the safety of
mobile phones or power lines by saying, “It’s impossible to
prove a negative.” The same goes for the “absence of conclu-
sive proof” of ill effects. These sound bites ignore the very
real evidence of health risks from non-ionizing radiation.
When you hear these words, you are being scammed.

• Mobile phone SARs to be displayed on the box. Not inside
the box. On the box.

• A serious, detailed epidemiological study of radar work-
ers, carried out by civilian public health professionals.

• For the 12 mG EMF effect on melatonin, first shown by Dr.
Robert Liburdy and replicated in four other labs, to get the
attention it deserves.

• Final agreement on a protocol for measuring cell phone
radiation exposures. This one had better come true!



MICROWAVE NEWS  November/December 200020

CLASSIFIEDS

Everyone Agrees:
Microwave News

Is the Best Source.

MICROWAVE NEWS • PO Box 1799 • Grand Central Station
New York, NY 10163 • (212) 517-2800 • Fax: (212) 734-0316

Web site: <www.microwavenews.com>
E-mail: <mwn@pobox.com>

Prepaid Orders Only. Visa and MasterCard Accepted.
U.S. Funds or International Money Order, Please.

Enclosed is my check for $___________
Credit Card#_____________________________________Exp._____
Signature_____________________________________

__ 1-Year Subscription (6 issues)—$325.00
(Outside the U.S., $350.00)

Subscribe Today!

“Widely read and influential.”
—ABC News

“The most authoritative journal on
ELF fields and health.”

—Fortune Magazine

“Influential and pioneering.”
—The New Yorker

__ 6-Month Trial Subscription—$175.00
(Outside the U.S., $185.00)

“Meticulously researched and
thoroughly documented.”

—Time Magazine

“Influential.”
—Forbes

“The world’s most authoritative source
on EMF health risks.”

—Washington Journalism Review



(continued on p.5)

(continued on p.6)

INSIDE...
Vol. XXI No. 6 A Report on Non-Ionizing Radiation November/December 2001

Memo from Brussels
European Mobile Phone Projects

Renew Debate Over Low-Level Effects
Now that the European mobile phone research program is well under way,

old arguments over the existence of low-level radiation effects are taking cen-
ter stage. The gulf between the two sides was much in evidence at a Workshop
on EMFs, Mobile Telephony and Health held in Brussels on October 29.

Radiation effects “can no longer be denied,” said Prof. Franz Adlkofer of
the Foundation for Behavior and Environment in Munich. Adlkofer is coordi-
nating the European Commission’s (EC) REFLEX project on in vitro experi-
ments. On the other hand, France’s Dr. Bernard Veyret and Finland’s Dr. Jukka
Juutilainen, who are in charge of two other projects, PERFORM–B and CEM-
FEC, respectively, do not believe the case for any significant effects has been
made. (For a list of projects and their participants, see p.4 and MWN, M/A00.)

Take, for instance, their different opinions over genetic changes. At the
workshop, Veyret said that DNA breaks are “very unlikely.” Juutilainen agreed:
“It seems very unlikely that there are direct genotoxic effects.” Veyret is at the

Headaches from Mobile Phones:
French Scientist Offers Mechanism

Dr. Pierre Aubineau thinks he knows why so many cell phone users are get-
ting headaches.

In addition to looking at what the radiation may be doing inside the brain,
Aubineau, the director of research at the University of Bordeaux’s National
Center for Scientific Research, is focusing on the dura mater and the other
membranes that surround the brain—these are collectively known as the men-
inges. He has shown that when rats are exposed to GSM radiation, the dura
mater becomes inflamed. Aubineau points to a theory—advanced by Dr. Mi-
chael Moskowitz of Harvard Medical School in Boston—that such an inflam-
mation in humans would lead to a severe headache.

When the skulls of the exposed rats were opened, Aubineau and his col-
laborator Dr. Fatma Töre found that proteins had leaked out of the local blood
vessels into the meninges and into the brain.

“The proteins act as irritants,” Aubineau told Microwave News. “They
cause inflammation and edema, which can bring on a headache.”

These new findings, which were first reported at the European Bioelectro-
magnetics Association meeting in Helsinki in early September, could, if con-
firmed, explain why mobile phone users are more likely to complain of head-
aches—as reported in many epidemiological surveys carried out around the
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EMF NEWS
« Power Line Talk »

The U.K.’s National Radiological Protection Board (NRPB) has
initiated a formal inquiry into Dr. Denis Henshaw’s hypothesis
that charged particles near power lines are responsible for child-
hood leukemia and other ailments. The move represents a sharp
change in outlook: Five years ago, the NRPB dismissed his ideas
as “implausible” and “purely speculative” (see MWN, M/A96).
Henshaw, a physicist at the University of Bristol, posits that pol-
lutants pick up an electric charge near high-voltage power lines,
making them more likely to be deposited on the skin and in the
lungs (see MWN, J/F00). For instance, he estimates that electric
fields could be responsible for as many as 400 lung cancer cases
a year in the U.K. (see MWN, M/A01). NRPB’s newly estab-
lished five-member panel will advise what kinds of research are
needed to evaluate Henshaw’s hypothesis, according to the board’s
Dr. Michael Clark. Dr. Lawrie Challis, an emeritus professor
of physics at the University of Nottingham, will chair the group.
The other panel members are Drs. Adrian Bailey of the Univer-
sity of Southampton and William Gelletly of the University of
Surrey, as well as Dr. Michael Bailey and Jon Miles of the NRPB
staff. The panel, which held its first meeting in September, will
report to NRPB’s Advisory Group on Non-Ionizing Radiation
(AGNIR), chaired by Sir Richard Doll (see p.3). AGNIR it-
self will decide if the epidemiological and experimental evidence
supports Henshaw’s ideas. In its report on EMFs and cancer re-
leased earlier this year, the Doll group broke with NRPB’s pre-
vious skepticism and called for more research on the Henshaw
hypothesis (see MWN, M/A01). “I am very pleased,” Henshaw
told Microwave News. But he expressed disappointment that there
is no one on the panel who is an authority on air pollution.

««  »»
Drs. De-Kun Li’s and Gerri Lee’s studies on EMFs and mis-
carriages will appear in the January issue of Epidemiology. Both
found a higher risk of spontaneous abortions among women who
had been exposed to magnetic fields in excess of 14-16mG (see
MWN, M/J01). Li’s paper, originally scheduled for the Novem-
ber issue, was delayed to allow Dr. David Savitz of the Univer-
sity of North Carolina, Chapel Hill, to write an accompanying
editorial. This will be Savitz’s third editorial on EMFs in recent
months—and his last for a while, he told us. Li said that his and
Dr. Raymond Neutra’s response to Savitz is slated for the March
issue of Epidemiology. The studies by Li, who is with Kaiser Per-
manente, and Lee, who recently joined AstraZeneca, were spon-
sored by the California EMF Program, which is headed by Neutra
(see MWN, J/A01). Some see Li and Lee’s use of a metric that
captures maximum magnetic field exposures, rather than the usual
reliance on time-weighted averages, as a breakthrough.

««  »»

Women who use electric blankets or mattress covers do not have
an elevated risk of developing breast cancer, according to a new
study by Jane McElroy of the University of Wisconsin, Madi-

Defense Names Experts in
NSA Brain Tumor Case

Tydings&Rosenberg, the Baltimore law firm that is rep-
resenting Electro-Matic Products Co. against claims by two
former National Security Agency (NSA) workers with brain
tumors, has named its expert witnesses. Tommy Grimes and
Thomas van Meter are charging that they developed cancer
after using the company’s degaussing equipment, which emits
strong magnetic fields.

Those expected to testify for the defense are:
• Dr. Darrell Bigner, Duke University, Durham, NC
• Dr. Peter Burger, Johns Hopkins University, Baltimore
• Dr. Dan Bracken, T. Dan Bracken Inc., Portland, OR
• Dr. Philip Cole, University of Alabama, Birmingham
• Dr. David McCormick, IIT Research Institute, Chicago
• Dr. Kim McKinzey, Oakland, CA
• Dr. John Moulder, Medical College of Wisconsin, Mil-
waukee
• Dr. Robert Patterson, Temple University, Philadelphia
• Dr. Joseph Roti Roti, Washington University, St. Louis
• Dr. Vijayalaxmi, University of Texas Health Science Cen-
ter, San Antonio
• Dr. Steven Walter, McMaster University, Hamilton, ON,
Canada.
The law firm of Peter Angelos in Baltimore, which is

representing Grimes and van Meter, has already announced
its experts (see MWN, J/F01; also p.8 and M/A00). The case
is being heard in Maryland state court.

The deadline for pretrial motions is in mid-December,
according to Harold Walter of Tydings&Rosenberg. He told
Microwave News that he plans to file a motion but declined
to give any details. Earlier this year he said that he planned
to ask the court to dismiss the charges.

son, which appears in the November issue of Epidemiology (12,
pp.613-617, 2001). Her results are the latest to point away from
an association between electric blankets and breast cancer (see
MWN, S/O91, J/F95, S/O98 and J/A00)—leading some to close
the book on such a link. In an accompanying editorial (pp.598-
600), Dr. Leslie Bernstein of the University of Southern Califor-
nia in Los Angeles writes that, “It is unlikely that future studies
will alter the weight of the current evidence.” McElroy’s team
asked 1,949 women with breast cancer and 2,498 controls to
complete a questionnaire covering a number of known and sus-
pected risk factors for breast cancer. All the cases and controls
were between 50 and 79 years old—93% were postmenopausal.
McElroy found that current users had a statistically significant
reduced risk of breast cancer compared to those who had never
used such electrical devices. But she discounts this potential pro-
tective effect as “unlikely.”
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Electrical Worker Data Point to
ALS Risk, U.K. Doll Panel Says

Exposure to power-frequency EMFs is “unlikely” to cause
Parkinson’s disease, but employment in electrical occupations
may be associated with amyotrophic lateral sclerosis (ALS), ac-
cording to an analysis released by the National Radiological Pro-
tection Board (NRPB) on November 8. The NRPB’s Advisory
Group on Non-Ionizing Radiation (AGNIR), chaired by Sir Ri-
chard Doll, could neither confirm nor exclude an EMF link to
Alzheimer’s disease (see box at right).

A number of epidemiological studies have linked electrical
work to ALS—widely known as Lou Gehrig’s disease. The Doll
panel places the greatest confidence in the 1986 study by Drs.
Dennis Deapen and Brian Henderson, both of the University of
Southern California (USC) in Los Angeles: They reported a close
to fourfold greater risk of ALS among those in electrical occu-
pations (see MWN, S/O86). This association is supported in six
of the eight published EMF–ALS studies (for some examples,
see MWN, N/D95, J/F97 and M/J97).

Like others before them, members of the Doll panel caution
that it is very hard to untangle the roles of EMFs and electric
shocks. For instance, Dr. Cristoffer Johansen of the Danish Can-
cer Society in Copenhagen, who found a higher than expected
rate of ALS among Danish utility workers, could not come up
with a suitable metric to separate these two types of exposure
(see MWN, J/A98; also S/O00).

The Doll group found the EMF–Alzheimer’s association dif-

Main Findings of U.K. Report on
Neurodegenerative Disease

“There is no good ground for thinking that exposure to ex-
tremely-low-frequency electromagnetic fields can cause Par-
kinson’s disease and only very weak evidence to suggest
that it could cause Alzheimer’s disease. The evidence that
people employed in electrical occupations have an increased
risk of developing amyotrophic lateral sclerosis is substanti-
ally stronger, but this could be because they run an increased
risk of having an electric shock rather than any effect of long-
term exposure to the fields per se.”

From ELF Electromagnetic Fields and Neurodegenerative Dis-
ease (Documents of the NRPB, 12 (4), pp.3-24, 2001). Copies
are available for £11 (approximately US$15.75) from the NRPB
Information Office, Chilton, Didcot, OXON OX11 0RQ, U.K.,
(44 +1235) 822742, Fax: (44 +1235) 822746, E-mail:
< information@nrpb.org.uk >. The report’s main conclusions
and recommendations are available free of charge at the NRPB’s
Web site, <www.nrpb.org.uk>.  (See also p.17.)

ficult to assess given some of the conflicting findings among the
various completed studies (see MWN, J/A94, J/F97, M/J97 and
S/O00). Very few studies have investigated an EMF connection
to Parkinson’s.

In general, the Doll panel’s conclusions are similar to those
reached in the draft report of the California EMF Program. The
California team found an EMF–ALS association to be probable
and a link to Alzheimer’s to be possible (see MWN, J/A01).

Working at Night Emerges as
Breast Cancer Risk

Two new studies point to a small, but significant, increase in
breast cancer among women who work the night shift. These
findings lend new support to the hypothesis that exposure to
light at night (LAN), which can suppress melatonin levels, is a
risk factor for breast cancer.

Dr. Scott Davis and Dana Mirick of the Fred Hutchinson Can-
cer Research Center in Seattle and Dr. Richard Stevens of the
University of Connecticut, Farmington, found that breast cancer
risk increased by 14% for each night a week a woman did not
sleep through the night. Those who worked the graveyard shift
at least once in the ten years before diagnosis had a 60% higher
rate of breast cancer. Their results, based on 763 women with
breast cancer and 741 controls, appear in the October 17 issue of
the Journal of the National Cancer Institute (JNCI, 93, pp.1557-
1562, 2001).

There was no association between breast cancer risk and the
number of times a subject got up and turned on the light, the
amount of time a light was on during the night or the ambient
light level in the subject’s bedroom.

In the same issue of JNCI (pp.1563-1568), a team at Harvard
Medical School in Boston, MA, led by Dr. Eva Schernhammer,

report that postmenopausal nurses who had regularly worked on
rotating night shifts for 30 or more years were 36% more likely
to develop breast cancer, a significant increase. There was a 66%
increase among premenopausal women with at least 20 years of
nighttime shift work, and a 34% increase with 15 years or more—
but these estimates are based on small numbers of cases.

In an accompanying editorial (pp.1513-1515), Dr. Johnni
Hansen of the Danish Cancer Society in Copenhagen notes that
these and the previous epidemiological studies on breast cancer,
which used various indirect measures of LAN, “consistently point
to an increased risk.”

There is an “urgent need” for more research on the relation-
ship between LAN, night work and “cancers that may be influ-
enced by melatonin,” Hansen concludes.

Stevens first suggested 15 years ago that exposures to LAN
and/or electromagnetic fields (EMFs) could promote breast can-
cer by depressing melatonin levels (see MWN, J/F87). Stevens,
Davis and Mirick have previously reported lower melatonin lev-
els among women living in homes with elevated levels of EMFs
(see MWN, N/D97 and S/O01). A second paper, on breast can-
cer and EMFs, will be published next year in the American Jour-
nal of Epidemiology.

The possible links between light, hormones and cancer will
be addressed at a symposium at the University of Cologne, Ger-
many, May 2-3 (see p.14).
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HIGHLIGHTS
PERFORM–B Under Way:

Three Replication Experiments
Six European labs, working in pairs, are trying to repeat

or put to rest three experimental findings. The two-year, $2.4
million project, under the leadership of France’s Dr. Bernard
Veyret at the University of Bordeaux, is being funded in part
by the Mobile Manufacturers Forum and the GSM Alliance
and in part by government agencies in each of the partici-
pating countries. Dr. Niels Kuster of IT’IS in Zurich will
handle the dosimetry for the six experiments with the assis-
tance of Dr. Theodoros Samaras of the Aristotle University
of Thessaloniki in Greece, under a $650,000 contract.
Ornithine Decarboxylase (ODC) Activity in Vitro
Dr. Bernard Billaudel of the University of Bordeaux and Dr.
Jonne Naarala of the University of Kuopio, Finland, will each
receive $250,000 to repeat Dr. Ted Litovitz’s experiment show-
ing varying effects on ODC activity depending on the modula-
tion of the 835MHz carrier wave (Bioelectromagnetics, 18, pp.
132-141, 1997).
Sister Chromatid Exchange (SCE) in Vitro
Dr. Carmela Marino at the ENEA in Rome, Italy, and Dr. David
Lloyd of the NRPB, in Chilton, U.K., will receive $325,000 and
$220,000, respectively, to repeat Drs. Annemarie Maes and Luc
Verschaeve’s GSM genotoxicological study (Mutation Research,
393, pp.151-156, 1997). (See MWN, N/D96.)
Behavioral Performance in Vivo
Dr. Zenon Sienkiewicz at the NRPB and Dr. Jean-Christophe
Cassel of the University Louis Pasteur in Strasbourg, France,
will  receive $230,000 and $465,000, respectively, to repeat Dr.
Henry Lai’s experiment on the performance of rats in a radial
arm maze (Bioelectromagnetics, 15, pp. 95-104, 1994). Sienkie-
wicz will use mice and Cassel rats. (See also MWN, M/J00.)

This project is known as PERFORM–B. It was original-
ly part of a package of proposals submitted to the European
Commission by the mobile phone industry (see MWN, J/A
99). Only the project on animal studies, PERFORM–A, was
funded, however (see item at left and MWN, M/A00).

«Eye on Europe »
The EC’s Scientific Committee on Toxicity, Ecotoxicity and
the Environment (CSTEE) does not believe that the existing
data on carcinogenic and other nonthermal effects justify adopt-
ing exposure standards that differ from those of ICNIRP. Two
years ago, the EU’s Council of Ministers endorsed the ICNIRP
standard (see MWN, J/A99). With respect to ELF EMFs, the com-
mittee agrees with the IARC committee that there is “limited”
evidence of carcinogenicity, which falls short of “being consid-
ered causal.” It also found that reports that certain people are hy-
persensitive to EMFs “require confirmation” and do not provide
a basis for tighter limits. CSTEE’s 13-page Opinion on Possible
Effects of EMF, RF and MW Radiation on Human Health is avail-
able at: <europa.eu.int/comm/food/fs/sc/sct/out128_en.pdf>.

««  »»
The first animal cancer studies under PERFORM–A, one of the
EC’s mobile phone research projects, are under way (see MWN,
M/A00). RBM in Ivrea, Italy, began exposing half of the ani-
mals in its repeat of the Australian Pim1 transgenic mouse exper-
iment (also known as the Repacholi study) at the end of Octo-
ber. The exposure of the other half is scheduled to begin in early
December. During the first week of November, power was turned
on in the 900MHz and 1.8GHz, two-year mouse bioassays at
the Fraunhofer institute in Hannover, Germany. The experi-
mental setups for the three rat studies are nearing completion at
IT’IS in Zurich. They are slated to get under way early next year.

««  »»
The COST281 committee on the potential health implications
of mobile telecom systems has issued a scathing critique of Dr.
Gerard Hyland’s report to the European Parliament. COST281
concludes that Hyland’s report, which points to health risks from
low-level electromagnetic radiation, is “unbalanced, uncritical
and suffers from a narrow selection of partly outdated literature
and arbitrary postulates.” The committee also states that “Hyland
fails to base his conclusions on sound scientific data.” The report
was not unanimous. A number of reviewers asked Dr. Norbert
Leitgeb, the chair of COST281, not to release it in its present
form. The critique is at: <www.cost281.org/activities.php>. Hy-
land’s report is on the Web site of Caroline Lucas, a U.K. mem-
ber of the European Parliament: <www.carolinelucasmep.org.
uk>. (For more on the low-level effects debate, see p.1.)

««  »»
The U.K. Department of Health (DOH) has yet to reveal who
has won grants for mobile phone research. The DOH announced
that there was an “urgent need for further research” when the
Stewart panel issued its report in May 2000 (see MWN, M/J00).
But those who applied for money are still waiting. The DOH
told Microwave News that the list of awards will be released when
the contract negotiations have been completed.

««  »»
Austrian mobile phone operators are signaling that they want
to renegotiate their 3G licenses unless they get relief from the

strict limits for emissions from mobile phone towers adopted in
Salzburg (see MWN, J/A00). The government “should not take
money for licenses and then prevent the networks from being
built,” Kurt Lüscher of Telefonica told Austria’s financial daily,
Wirtschafts Blatt (November 8). In a September 25 letter, the
federal government advised the carriers to take their complaints
to court, explaining that, while it can set guidelines, it lacks the
authority to fix exposure limits.

««  »»
A storm is brewing in France in what may soon become known
as the Affaire Santini. In November, Dr. Roger Santini of the
National Institute of Applied Sciences in Lyons was accused of
using stolen letterhead—he denies it. Santini and those rallying
to his side say that he is being maligned because of a study point-
ing to health risks from mobile phone towers. Santini is the au-
thor of Téléphones Cellulaires: Danger? Stay tuned.
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“I was very skeptical.”
—Dr. Franz Adlkofer

Children Could Be at Risk from
Antitheft Devices, Gandhi Says

Small children may face health risks from the magnetic fields
produced by antitheft systems, according to Dr. Om Gandhi of
the University of Utah, Salt Lake City. He warns that the induced
currents in a child’s brain and spinal cord could be several times
greater than in an adult and could exceed safety limits designed
to protect central nervous system tissue.

Gandhi argues that because children are smaller, their heads
pass closer to the system’s strongest fields, which are at waist
level for adults. For a security gate operating at 30kHz with a
field of 150µT (1.5G), he calculates a maximum induced cur-
rent of 98.9mA/m2 in the brain of a five-year-old and 64.6mA/
m2 in that of a ten-year-old—both in excess of the 60mA/m2

limit set by ICNIRP. In an adult’s brain, this same gate would
induce a current of 17.6mA/m2.

 Gandhi and his postdoc, Dr. Gang Kang, present these cal-
culations in the November issue of Physics in Medicine and Bi-
ology (PMB, 46, pp.2759-2771, 2001). But in an interview with
Microwave News, Gandhi emphasized that the estimates—which
are based on computer models—should be interpreted as point-
ing to a potential problem rather than an actual hazard.

Gandhi said that he has “no way of knowing” the intensity of

the fields produced by actual antitheft systems and that the as-
sumptions in his model “may or may not be correct.” The calcu-
lations, he said, are for a hypothetical device with “typical” de-
sign parameters—a strategy chosen to protect the proprietary
interests of the manufacturers. Nevertheless, in the published pa-
per, Gandhi writes that ICNIRP’s limits for magnetic fields “may
often be exceeded for most of the [antitheft] devices.”

The findings drew the attention of the U.K. press in early
October when the Institute of Physics in London, which pub-
lishes PMB, called on those who make antitheft systems to “limit
the strength of their magnetic fields.”

Sensormatic Electronics Corp. in Boca Raton, FL, which
makes acousto-magnetic systems that operate at 58kHz, stated
that all its products “comply with applicable worldwide regula-
tory standards,” including ICNIRP’s.

John Davies, senior vice-president for research and develop-
ment at Checkpoint Systems Inc. in Thorofare, NJ, said that most
of his company’s products operate at 8.2MHz and use “a much
lower power level” than the equipment modeled by Gandhi.
Davies explained that the signals used must be kept low in order
to insure compatibility with other electronic equipment in stores.

Previously, concerns have been raised on the possibility that
antitheft systems can cause interference with implanted cardiac
pacemakers (see MWN, S/O97 and N/D98).

University of Bordeaux; Juutilainen is at the University of Kuopio.
But in his review of the REFLEX studies completed to date,

Adlkofer pointed to the work of Prof. Rudolf Tauber at the Free
University of Berlin, who has shown single- and double-strand
DNA breaks in HL-60 cells following a 24-hour exposure to 1.8
GHz radiation at 1.3W/Kg. These “impressive” effects are not
due to an increase in temperature, Adlkofer told Microwave News.

Adlkofer also cited the work of STUK’s Dr. Dariusz Lesz-
czynski in Helsinki, which shows microwave-induced changes
in gene expression (see MWN, J/A01; also p.15). By the end of
the REFLEX project, Adlkofer said, “I am sure we will have
shown effects on gene expression.”

Adlkofer then turned to Dr. Anna Wobus’s experiments at
the Institute for Plant Genetics and Agricultural Research in Ga-
tersleben, Germany, which show that radiation effects are depen-
dent on the genetic makeup of the biological target. She saw no
effect with wild-type cells, he said, but there was a clear effect
when the cells lacked certain genes.

“Genetic background might be decisive,” Adlkofer concluded,
noting that millions of people have damaged genes.

Veyret, who is also a member of the REFLEX project, allows
that some of these studies may alter the bioeffects landscape. He
called Leszczynski’s work on gene expression a “rather impor-
tant finding.” Veyret is also collaborating with Dr. Pierre Aubi-
neau, whose new experimental results suggest why users of
mobile phones get headaches (see p.1). In Brussels, Veyret cau-
tioned that the new headache finding “must be confirmed.”

Adlkofer is not yet convinced that the effects being reported
necessarily point to a health risk. “I do not claim that there is a

Different Outlooks on Mobile Phone Biological Effects  (continued from p.1)

health hazard,” he said. “But we do have a key to go forward and
plan our future work.”

“I was very skeptical at the start,” Adlkofer added. “With a
high probability, I thought it wouldn’t be worth continuing.”

Near the end of the workshop, Adlkofer said he was “aston-
ished” that his team has found any effects at all, given the very
ambiguous results of animal and epidemiological studies. At
which point, Dr. Joe Elder chimed
in, “So am I.” Elder recently left
the U.S. Environmental Protection
Agency to join Motorola. “If you
ask me if they are true,” Adlkofer
replied, “I am convinced that there
are changes in gene expression.”

“You can say something about
their significance, given the ani-
mal studies,” countered Elder.

Adlkofer gives a great deal of
credit to the EC for sponsoring
mobile phone research and is
skeptical that the industry is inter-
ested in getting to the bottom of
the problem. “Without the EC, we could not have done this,” he
said. “We are responsible only to science.”

Many experiments remain to be done, and the controversy is
a long way from being settled.

The meeting was arranged by the EC and COST281 (see p.4).
Some of the presentations are available at <www.cost281.org>,
though, at press time, Adlkofer’s was not among them.
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Young Phone Users in Ukraine
Report More Headaches

Young women are more likely to complain of headaches
and fatigue after using a mobile phone, according to a soon-
to-be published survey in the Ukraine.

Dr. Victoria Datsenko of the Marzeyev Institute of Hy-
giene and Medical Ecology in Kiev found that phone users
in their 20s and 30s had significantly more central nervous
system (CNS) symptoms, compared to controls. The rate was
4.4 times higher among those in their 20s. Women in these
two age groups were more likely to have complaints than
men. Overall, those who used mobile phones were close to
twice as likely to report CNS symptoms, a significant in-
crease over nonusers.

“We cannot explain the difference between the young
and the old or between women and men,” Datsenko told Mi-
crowave News. Her study is based on interviews with 759
subjects (407 cases and 352 controls).

A Nordic Mobile Telephone (NMT) system, operating
at 450MHz, was introduced in the Ukraine in 1993. GSM
service began two years later. Datsenko said that among those
who had used mobile phones for two years or more, NMT
users had significantly more CNS symptoms than those with
GSM phones.

A Scandinavian study of NMT and GSM phone users
also found that symptoms were more common among those
under 40. “In general, younger people complain about more
symptoms than older people,” Dr. Gunnhild Oftedal, of the
Norwegian University of Science and Technology in Trond-
heim, told Microwave News (see MWN, M/J98 and J/A00).

In the Ukrainian study, exposures were estimated with
power-density measurements rather than with specific ab-
sorption rates. NMT phones entailed much higher radiation
levels than GSM phones: 316-1,000µW/cm2 and 20-159
µW/cm2, respectively.

Datsenko presented her results at the 13th Conference of
the International Society of Environmental Epidemiology in
Garmisch-Partenkirchen, Germany, on September 4. Her pa-
per will appear in Environment and Health, a peer-reviewed
Ukrainian journal. It will be in Ukrainian with an abstract in
English and in Russian.

 For other reports on mobile phones and headaches, see
MWN, N/D95, N/D96, M/J97, M/J98, N/D98 and J/A00.

“We see leakage through
the blood-brain barrier.”

—Dr. Pierre Aubineau

world (see box at right).
In addition, the French results could help settle the often con-

tentious controversy over whether microwaves can increase the
permeability of the blood-brain barrier.  “We see leakage through
the blood-brain barrier,” Aubineau said.

Drs. Leif Salford and Bertil Persson at Sweden’s Lund Univer-
sity, for instance, have long contended that very low levels of
microwaves can cause chemicals to leak through the barrier (see
MWN, J/A92). Others, like Dr. Stanley Rapoport of the U.S. Na-
tional Institute of Aging, argue that these and similar studies are
“flawed” (see box, p.10).

“This is not a repeat of the Salford study,” pointed out Dr.
Bernard Veyret, who is also at the University of Bordeaux and is
collaborating with Aubineau. He said that the Bordeaux study is
“more relevant to cell phones” than the Salford-Persson work.

Aubineau and Töre exposed the heads of rats to 900MHz
GSM radiation with a loop antenna for two hours. They have
run three experiments—with average specific absorption rates
(SARs) in the brain of 2W/Kg, 0.5W/Kg and 0.15W/Kg. They
point out that exposures in the dura, which is closer to the skull,
are higher. For instance, at 0.5W/Kg, it would be approximately
4W/Kg in the dura.

“I would be surprised if this is a heat effect,” Aubineau said.
“It is possible at 2W/Kg, but unlikely at 0.5W/Kg.” But Aubi-
neau concedes that he does not yet have any temperature mea-
surements. These will be carried out early next year, he said.

“The effect is clearly not due
to stress, because you can see the
same result with anesthetized ani-
mals,” he added.

“At 0.5W/Kg, we saw much
more leakage in the dura than in
the brain,” Aubineau said, noting
that, while it was clear that chemi-
cals were passing through the
blood-brain barrier at 2W/Kg,
only a little leakage was observed
at 0.5W/Kg. The experiment at
0.15 W/Kg was completed at the
end of November and the results
are not yet available.

Aubineau warned that if
there are changes in the barrier at

very low SARs, they could lead to a major health impact. “Even
a small break in the blood-brain barrier can start bad things,” he
said.

“I was very surprised to find an effect at such low power
levels,” Aubineau said. “When I started, I had a negative opin-
ion and I thought that I would see nothing. But now I’m really
interested and I’m planning to do many other experiments.”

The work in Aubineau’s lab is part of the two-year, $1.6 mil-
lion COMOBIO research program, sponsored by the National
Network for Telecommunications Research, which is now com-
ing to a close. (COMOBIO is short for Communications Mobile
et Biologie.) Veyret is optimistic that the French government
will sponsor a continuation effort, known as COMOBIO+. In
the interim, Veyret said, France Telecom and Bouygues Telecom

are providing bridge funding.
A meeting will be held in Paris on December 21 at which the

participants of the COMOBIO program will present the results
of their work.

Aubineau and Veyret were members of the committee that
prepared a report on mobile phones and base stations for the
French government. The report, which was released earlier this
year, called for a precautionary approach toward possible health
risks (see MWN, J/F01).

Some of Aubineau’s results, as well as those of the other
seven projects, are posted on the COMOBIO Web site. Go to:
<www.tsi.enst.fr/comobio/resultats/SP6.html>.

Mechanism Proposed for Mobile Phone–Headache Link  (continued from p.1)
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High-Profile Criminal Lawyer
Takes on Wireless Industry

Criminal defense attorney Mayer Morganroth of Morganroth
&Morganroth in Detroit is taking on most of the leading players
in the wireless industry. On November 15, Morganroth filed a
$1.5 billion lawsuit on behalf of Michael Murray, a 34-year-old
Motorola technician with a brain tumor.

Many more cases are planned. “We will file ten more law-
suits by the end of February,” said Sheldon Miller of Lopatin,
Miller in Detroit, who is working with Morganroth. These could
later be consolidated into a class action, according to Jeffrey Mor-
ganroth, Mayer’s son.

A flurry of personal injury suits was also predicted last year
by Joanne Suder of Baltimore, another member of Murray’s le-
gal team, when she filed an $800 million lawsuit on behalf of Dr.
Christopher Newman (see MWN, S/O00). But this was the only
mobile phone case her firm initiated. The Newman case is now
being handled by Peter Angelos in Baltimore (see p.8). Angelos
has no connection to the Murray lawsuit.

In addition to Motorola, Qualcomm and the Cellular Telecom-
munications and Internet Association (CTIA), the complaint cites
the American National Standards Institute (ANSI) and the Insti-
tute of Electrical and Electronics Engineers (IEEE) as defendants.

ANSI tailored its RF/MW guidelines to ensure that mobile
phones “would be excluded from any testing, compliance or mon-
itoring,” according to Murray’s complaint, which was filed in
Washington, DC. ANSI has recognized the IEEE guidelines as
national standards.

Jeffrey Morganroth told Microwave News that his firm may
file what he called a “public interest” suit against the federal
health agencies, including the EPA, FCC and FDA. The objec-
tive, he said, would be to force the government to regulate the
health risks posed by the wireless industry.

Mayer Morganroth is confident that he can show a link be-
tween phone radiation and brain tumors. He told the Financial
Times (November 14) that, “The experts that are knowledge-
able, who have really done the investigations and are indepen-
dent, are of the solid and firm conviction that cell phones cause
brain cancer.” In an interview with Microwave News, Jeffrey Mor-
ganroth said that, “among researchers with no ties to the indus-
try, there is a consensus that mobile phone radiation is harmful.”

The wireless industry is unimpressed. “We don’t feel the Mur-
ray case has introduced any new issues,” said Motorola’s Norm
Sandler. And Tom Watson of Watson&Renner in Washington,
who represents the Cingular Wireless group, asserted that, “There
is no reliable scientific basis for the plaintiff’s position.”

Although Mayer Morganroth—working with Miller—won
a $19 million verdict in a copyright infringement lawsuit against
20th Century Fox last March, he is best known for his work in
criminal cases. He has defended Dr. Jack Kevorkian against
charges of assisted suicide, political extremist Lyndon LaRouche
against charges of tax evasion and car-maker John DeLorean
against charges of drug-trafficking.

According to the complaint, Murray has been permanently
disabled by the malignant glioma, which was surgically removed

Million-Dollar Payday for
Lawyers in Invasion of Privacy Suit

A Chicago judge has approved close to $1.5million in
fees and expenses to lawyers who brought an invasion of pri-
vacy suit on behalf of millions of cell phone users. The class
action suit, Busse v. Motorola, filed in 1996, alleges that an
epidemiological study sponsored by Wireless Technology
Research (WTR) collected personal information without the
users’ consent (see MWN, J/F96, M/J97 and M/A99).

WTR’s insurance company is paying $1.4million to walk
away from the case—the remains of a $2million policy. The
judge granted Dr. George Carlo, WTR’s chair, $250,000 to
set up a voluntary registry of health complaints from cell
phone users. Carlo also receives $150,000 to cover any fu-
ture litigation costs. Most of the balance will go to Ben Bar-
now and Alan Goldberg of Barnow & Goldberg and to Wil-
liam Harte, all of whom practice in Chicago. They will still
be owed $500,000 after the insurance money is paid out.

The partial settlement, signed by Judge Stephen Schiller
on November 26, covers only the actions of WTR and Carlo.
The other defendants, including Motorola, the CTIA and Epi-
demiology Resources, which ran the study, had contested the
settlement proposal and are waiting for the court to rule on
their motion to dismiss the case (see MWN, J/A01). Norm
Sandler of Motorola called the arrangement between Carlo
and the Busse lawyers an “outrageous, creative way to di-
vide up the insurance money.”

Carlo said that he will use the $250,000 to start the regis-
try and will then seek matching funds from other sources to
keep it going. It will be run by the Safe Wireless Initiative,
part of his Science and Public Policy Institute.

At the last moment, two epidemiologists tried to derail
the settlement. On October 16, Dr. Joshua Muscat of the
American Health Foundation in Valhalla, NY, and Dr. Faith
Davis of the University of Illinois, Chicago, petitioned Judge
Schiller to reject Carlo’s voluntary registry. Muscat said that
it would have “no scientific value” and Davis called it “fun-
damentally flawed.” Davis was until last year the research
director of the U.S. Central Brain Tumor Registry.

But a month later, Muscat and Davis withdrew their pe-
titions. Muscat was hazy as to why he had changed his mind,
saying only that he did so after reading Carlo’s description
of the registry. Nevertheless, he maintained that “I cannot
see how it can possibly work as an early warning system.”

in November 1999. He bought a Motorola StarTac phone in 1993
and a Qualcomm phone in 1996. Murray, who lives in Chicago,
also tested wireless phones in his job at Motorola. The fact that
Murray works for Motorola is not cited in the complaint. He filed
for workers’ compensation last year. This claim is still pending.

The complaint also charges that the wireless industry made
false claims regarding the safety of phones, conspired to “con-
ceal and suppress” information on possible risks and manipu-
lated RF health research. “Researchers who discovered adverse
effects,” the complaint states, “lost their funding, were fired,
found their reputation damaged and had their work denigrated.”

HIGHLIGHTS
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HIGHLIGHTS

«Wireless Notes »
Another researcher has discovered an intriguing RF/MW effect
only to find that there is no money to follow it up. Dr. Pamela
Sykes of Flinders University in Adelaide, Australia, has not aban-
doned all hope, but she is clearly frustrated after being denied
support both this year and last. In the November issue of Radia-
tion Research, Sykes reports on what she calls a “surprising” ob-
servation: Mice exposed to 4W/Kg GSM radiation for 25 days
had fewer changes than expected in their DNA—or, more pre-
cisely, fewer spontaneous intrachromosomal recombinations (see
p.12; also MWN, N/D00). This may not be, as it might first ap-
pear, a beneficial effect because, Sykes points out in her paper,
some proven genotoxic agents can also cause reductions in DNA
rearrangements. This project was part of the Australian research
program on mobile phone safety administered by the National
Health and Medical Research Council (NHMRC) (see MWN,
N/D96 and J/A98). Sykes told Microwave News that when she
asked for an extension, the review committee turned her down
in part because her results were “inconclusive” due to the small
number of mice used in the experiment. In fact, Sykes had wanted
the grant renewal in order to be able to repeat the study with a
larger number of animals. The committee also explained that
her finding of a decrease in recombinations did not support her
original hypothesis. “Although it may be interesting, from a per-
spective of scientific curiosity, to further explore the phenom-
ena...is, however, unfortunately outside [our] scope,” the com-
mittee wrote, suggesting that Sykes apply to the NHMRC for a
grant not specifically tied to RF/MW effects. She did, but once
again came up empty-handed. According to Sykes, the NHMRC
panel wrote back saying that, while it “recognized the great po-
tential significance” of her results, it considered them “some-
what counterintuitive.” Sykes finds this statement—like much
of the rest of this story—“amazing.”

««  »»
Dr. Om Gandhi has been making headlines in England telling
the press that children absorb twice as much radiation from cell
phones as adults. CHILDREN AT HIGHER RISK OF MOBILE PHONE RADI-
ATION ran the headline in the November 18 U.K. Sunday Times.
Gandhi first raised such concerns back in 1996, and at this year’s
annual meeting of the Bioelectromagnetics Society (BEMS) in
St. Paul, MN, he presented computer simulations which showed
that the 1g SARs are up to 50% higher for children’s heads rela-
tive to those of adults. When he got back to Salt Lake City, Gandhi
did some more calculations and this fall he submitted his results
for publication. “For children, the telephone is closer to the brain,
the skull is thinner and therefore the penetration is greater,” Gand-
hi told Microwave News. (Gandhi also has a new paper that ad-
dresses the risk of antitheft systems to children; see p.5.) Mobile
phone radiation risks to children have been a particularly sensi-
tive subject in England ever since a high-level committee chaired
by Sir William Stewart recommended that children under 16 years
old be discouraged from using mobile phones (see MWN, M/J
00). Gandhi’s new paper is sure to rekindle a long-running dis-
pute with Dr. Niels Kuster of IT’IS in Zurich. In a paper pub-

lished in the February 1998 issue of Health Physics, Kuster and
his then-doctoral student, Dr. Frank Schönborn, presented their
own computer models showing that the SARs for children are
within the variation of those for adults. (Schönborn now works at
VIAG Interkom, a German mobile phone service provider.) Kus-
ter told Microwave News that he is astonished that this issue is
back in the news. “The physics suggests and our study demon-
strates that there is no significant difference in exposure between
adults and children—nor is there any greater penetration in chil-
dren’s brains.” Kuster stressed that the fact that SARs go up as
the phone gets closer to the head has been known since 1992.
The dispute over the risk to children may have some immediate
consequences because the IEEE SCC-34 committee develop-
ing a protocol for testing mobile phones is using Kuster’s mod-
els. Gandhi says that the current proposal may not be conserva-
tive enough. “I am not being alarmist,” Gandhi said. “I’m just
trying to be thorough.”

««  »»
In November, Dr. Lennart Hardell of Sweden’s Örebro Univer-
sity flew to Baltimore to give testimony on behalf of Dr. Christo-
pher Newman, who blames Motorola, Verizon and others for
his brain cancer (see MWN, S/O00). Hardell is the last expert for
Newman to be deposed (see MWN, J/A01). Those slated to testi-
fy for the defense include Dr. Richard Bockman of Cornell medi-
cal school, Dr. Christopher Davis of the University of Mary-
land, Dr. Paul Doetsch of Emory medical school, Drs. Fred Hoch-
berg and David Louis of Harvard medical school, Dr. Mark
Israel of Dartmouth medical school, Dr. John Laterra of Johns
Hopkins medical school, Dr. Martin Meltz of the University of
Texas, Dr. Mark Nelson of the University of Vermont medical
school and Dr. Stanley Rapoport of the National Institute of Aging
(see p.10). On February 25, federal Judge Catherine Blake will
open a hearing in Baltimore to decide what scientific evidence
and which expert opinions are admissible under standards set by
the U.S. Supreme Court in its 1993 Daubert ruling. The Daubert
hearing prompted a three-page article in the November 16 issue
of Science, which revealed that Dr. Allan Frey, a consultant based
in Potomac, MD, is serving as science advisor to Newman’s law-
yers, the Peter Angelos law firm in Baltimore. Meanwhile, the
class-action lawsuits to force manufacturers to provide hands-
free sets with all mobile phones (see MWN, M/J01) have been
consolidated, and they, too, will be heard by Judge Blake.

««  »»
Long before the wireless revolution, the CIA tried to spy on the
Russians using a cat with an implanted transmitter. The tail served
as an antenna. The November 4 U.K. Daily Telegraph reports on
Project Acoustic Kitty, which is said to have cost more than
$15million. The cat paid the ultimate price in its first trial out-
ing. As soon as it was released from its van, a taxi ran over it.
“There they were, sitting in the van with all those dials and the
cat was dead,” said former CIA officer Victor Marchetti, the co-
author of the classic book, The CIA and the Cult of Intelligence.
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Standards Watch
• Korea’s new radiation health standards, which take effect
on January 1, 2002, are a mix of those recommended by IC-
NIRP and the IEEE SCC-28. The Korean Electromagnet-
ic Engineering Society (KEES) had adopted the ICNIRP
SAR and exposure standards in 1999, but last year the Minis-
try of Information and Communication (MIC) decided to
follow the 1.6 W/Kg SAR standard set by SCC-28 and used
by the U.S. FCC. While MIC did adopt ICNIRP’s two-tier
exposure standard, it left out the guidelines for contact and
induced currents and those for pulsed fields. The Korean SAR
test method is based on the protocols developed by CEN-
ELEC and the IEEE SCC-34, according to Dr. Nam Kim of
Chungbuk National University. By the end of the year, SARs
for all phones on the Korean market will be made publicly
available.

• The Japanese Ministry of Public Management, Home Af-
fairs, Posts and Telecommunications (MPHPT) will begin
enforcing a 2W/Kg SAR limit for 800MHz and 1.5GHz
mobile phones on June 1, 2002. The ICNIRP-based limit,
which is averaged over 10g, was adopted on June 1 of this
year. Tetsuya Yamano, the assistant director of MPHPT’s
Electromagnetic Environment Division, said that the new
Japanese SAR test method is very similar to the protocol re-
cently adopted by CENELEC (see MWN, J/A01).

• In Australia, as of January 1, 2002, all portable sources of
RF/MW radiation used by the public must comply with a
1.6W/Kg, averaged over 1g, SAR limit. Mobile, cordless
and satellite phones are already covered, but the new rules,
adopted by the Australian Communications Authority
(ACA) in Canberra, will ensure that all other devices with
“integral antennas” also meet this SAR standard. The new
rules are formally known as the Radiocommunications (Elec-
tromagnetic Radiation—Human Exposure) Standard 2001.
Meanwhile, the interim “flat,” or frequency-independent,
RF/MW exposure standard is on the way out in favor of
looser limits. In March, the Australian Radiation Protection
and Nuclear Safety Agency (ARPANSA) proposed a stan-
dard that closely follows the ICNIRP guidelines (see MWN,
M/A01; also S/O99). ARPANSA has also prepared a draft
regulatory impact statement (available at <www.arpansa.
gov.au/dr_imp.htm>; comments were due November 23).
The statement, which includes a useful recap of the some-
what tortuous history of RF/MW standards in Australia and
New Zealand, outlines the pros and cons of the various regu-
latory options—but not the possibility of keeping the inter-
im flat standard. If the proposed standard is adopted, the SAR
limit for mobile phones would rise to 2.0W/Kg, averaged
over 10g. Approval could come as soon as early next year,
Dr. John Loy, CEO of ARPANSA, told Microwave News.
Chris Zombolas of EMC Technologies Ltd. in Melbourne, a
leading testing lab, considers this to be too optimistic, how-
ever. He predicts that the process will not be complete until
late next year. If and when it is approved, the ACA will adopt
the new limits, making them legally binding.

NAS–NRC To Evaluate Health
Impact of PAVE PAWS Signals

The U.S. Air Force (USAF) has asked the National Academy
of Sciences–National Research Council (NAS–NRC) to evalu-
ate the possible health impacts of radiation from PAVE PAWS
radars.

Under the $1 million, two-year contract, an NAS–NRC com-
mittee will decide if data on continuous and pulsed radiofrequen-
cy and microwave (RF/MW) radiation can be used to predict
the biological effects of high-power, phased array radars. If so,
the NAS–NRC committee will offer its opinion as to whether
PAVE PAWS radars—like the one on Cape Cod, MA—present
a risk to public health. If the data are insufficient, the committee
will recommend studies that can help determine the risk.

Drs. Rick Jostes and Evan Douple, the codirectors of the study
at the NAS–NRC Board on Radiation Effects Research, are col-
lecting names of possible committee members. “We are shoot-
ing for releasing a roster in December,” Jostes told Microwave
News. He declined to reveal the names of any of those under con-
sideration, saying only that they have received some 125 nomina-
tions from various sources.

Since 1997, the U.S. Congress has required the NAS to offer
the public the opportunity to comment on candidates for study
committees. Their names, with brief biographies, are posted on
the NAS Web site for 20 days before a final selection is made.

The USAF set up the committee in response to a request by
Sen. Edward Kennedy (D-MA) (see MWN, J/F01). Kennedy,
in turn, is responding to pressure from Cape Cod residents who
suspect that the radar plays a role in the higher than expected
rates of cancer among residents of the Cape.

The dispute between the USAF and local communities has
been simmering for more than 20 years—it began even before
the radar became operational in 1980. But the citizens’ concerns
took on new urgency last year when Dr. Richard Albanese, a
USAF physician at Brooks AFB in San Antonio, went public
with charges that the biological effects of phased array radiation
have never been adequately studied. “This lack of testing makes
me nervous indeed,” Albanese wrote to the Massachusetts De-
partment of Public Health (see MWN, S/O00).

 Sharon and Richard Judge of Sandwich, MA, are leading
the campaign to move the radar to “a more appropriate location,
away from population centers.” They have asked the Air Force
to declassify Albanese’s technical papers and to make them avail-
able to the NAS–NRC committee.

The Judges point out that much of the Air Force’s Electro-
magnetic Health and Safety Program at Brooks AFB is secret,
available only to those with security clearances. “We want the
committee and the public to have access to the work of Albanese
and his team,” Sharon Judge told Microwave News.

Jostes said that any classified data will be available to some
members of the committee. “There are people in the RF commu-
nity who have clearances,” he noted, adding that Douple himself
has access to classified information.

In August, Douple and Jostes got a taste of the often harsh
controversy over the radar at the annual, by-invitation-only Mich-
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Studies Showing RF/MW-Induced
BBB Leakage Called “Flawed”
Dr. Stanley Rapoport, chief of the Brain Physiology and

Metabolism Section at the National Institute of Aging in  Be-
thesda, MD, offered the following opinion in an affidavit for
the defense in Newman v. Motorola et al. Dr. Christopher
Newman alleges that his brain tumor was caused by mobile
phone use (see p.8 and MWN, S/O00, N/D00 and J/F01):

“It is my opinion that radiofrequency radiation (RFR)
in the frequency ranges and power densities of wireless
phones does not increase permeability of the blood-brain
barrier [BBB]. It is also my opinion that there is no rea-
sonably accepted mechanism by which an increase in
the permeability of the BBB can cause brain cancer....The
scientific literature regarding the effects of RFR on the
permeability of the BBB is consistently negative. The
few positive studies...are methodologically flawed.”

In his October 17 affidavit, Rapoport wrote that he has
spent nearly 40 years doing research on the BBB and is the
author of Blood-Brain Barrier in Physiology and Medicine
(New York: Raven Press, 1976). Rapoport’s fee is $400 per
hour, with a maximum of $2,000 per day. (See also p.1.)

Members of the IEEE’s SCC-28 Revision Working Group were asked to
complete the following questionnaire prior to a telephone conference
call held on November 9. For more on the working group’s current
proposal to revise the ANSI/IEEE RF/MW exposure standard, see MWN,
S/O01.

1. The RF safety standard should: (a) be based on science only; (b)
also include sociopolitical considerations; (c) should include other con-
siderations (specify).
2. The RF safety standard should be derived from: (a) database–peer

FROM THE FIELD

reviewed publications; (b) possible effects proposed by some scien-
tists; (c) precautionary principle; (d) media comments and demands.
3. The RF safety standard should be based on: (a) any biological ef-
fects reported in the literature; (b) established biological effects not
necessarily adverse to health; (c) established adverse health effects; (d)
others (specify).
4. The safety factors are needed to cover (check applicable items): (a)
uncertainty in database; (b) uncertainty in measurement; (c) people with
different RF sensitivity, including unhealthy people; (d) different expo-
sure time; (e) environmental factors; (f) other factors (specify).
5. If there is a threshold of adverse effect, what do you think the
safety factor should be, based on our current knowledge? (a) 2; (b) 3;
(c) 5; (d) 10; (e) 20; (f) 50; (g) 100; (h) 1000; (i) others, such as ______.
6. What do you think of the nonthermal effects? (a) I don’t believe
any nonthermal effect; (b) No nonthermal effect has been established
(no independently repeatable nonthermal RF effect); (c) I think some
nonthermal effects are true; (d) None of the nonthermal effects are
proven adverse to health; (e) Some nonthermal effects are adverse to
health (specify); (f) For the above question, how do you know that the
effects are nonthermal? Explain; (g) Nonthermal effects should be used
for RF safety standard setting; (h) Nonthermal effects cannot be used
for RF safety standard setting.
7. Do you agree that thermal effect is the only established adverse
effect for the RF range (except neurostimulation by RF fields and
currents for low-frequency RF)? (a) Yes; (b) No (explain why not).
8. If thermal effect is the only established adverse effect, do you think
temperature is more suitable than SAR for determining the basic re-
striction limits? (a) Yes; (b) No (explain).
9. Do you agree that microwave hearing effect is an adverse effect?
(a) Yes; Why? (b) No. Why? (c) other options, such as ______.
10. Do you agree that the microwave hearing threshold should be
used for setting the limit for pulsed fields? (a) Yes; (b) No; (c) other
options, such as ______.
11. Should include synergistic action with other factors, such as drugs
and X-ray? (a) Yes; (b) No. Why not?

What Do You Think of Nonthermal Effects?
And Other IEEE SCC-28 Multiple Choice Questions

aelson conference in Montana. At a session on PAVE PAWS,
Dr. John Leonowich of the Battelle Labs in Richland, WA, gave
a talk titled “The PAVE PAWS Controversy: A Threat to Real
Bioelectromagnetics Science.”  Dr. Robert Adair of Yale Univer-
sity in New Haven, CT, later spoke on “Voodoo Science Coun-
tered: Radiation from PAVE PAWS” (see also MWN, J/F01).

Jostes pointed out that last summer he and Douple also met
with the Judges to learn about their concerns. “We want to hear
a variety of viewpoints,” he said.

Meanwhile, in November the USAF released parts of its plan

to characterize PAVE PAWS signals in the time domain. These
are available at <www.pavepaws.org/health_&_safety.htm>.

This is the second time the NAS–NRC has investigated PAVE
PAWS radiation. In 1979, it issued separate reports on the health
and the engineering aspects of the radar. The health panel was
chaired by Dr. Stephen Cleary of Virginia Commonwealth Uni-
versity in Richmond.

The Cape Cod PAVE PAWS radar operates at 420-450MHz
with a peak power of more than 600kW and is designed to de-
tect missiles at distances of thousands of miles.

HIGHLIGHTS
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12. The RF safety standard should be: (a) one tier; (b) two tiers; (c)
other options, such as ______.

13. What do you think should be the basis for local SAR limit? (a) eye
damage; (b) testis damage; (c) brain damage; (d) skin damage; (e) oth-
ers, such as ______.

14. For peak SAR tissue averaging, do you agree that IEEE should
change the averaging mass to 10 g? (a) Agree; (b) Disagree. Why not?

15. Are the MPEs [maximum permissible exposures] in the draft C95.1
acceptable to you? (a) Yes; (b) No. Why not?

16. Is the peak SAR limit in the draft C95.1 acceptable to you? (a)
Yes; (b) No. Why not?

17. See the 14-issue list below raised by the federal government Ra-

diofrequency Interagency Working Group [see MWN,  J/A99].  Any
other issues which you think we should spend more time discussing
in the telephone conference? (a) biological basis for local SAR limit;
(b) selection of an adverse effect level; (c) acute and chronic exposures;
(d) one-tier vs. two-tier guidelines; (e) controlled vs. uncontrolled (ap-
plicability of 2 IEEE exposure tiers); (f) uncertainty factors; (g) pulsed
(intensity) or frequency-modulated RF radiation; (h) time averaging;
(i) lack of peak (or ceiling) limits for induced and contact current; (j)
criteria for preventing hazards caused by transient discharges; (k) lim-
its for exposure at microwave frequencies; (l) replication/validation;
(m) important health effects literature areas; (n) compatibility of RFR
guidelines.

18. Any other subjects that you think we should discuss? (a) No, we
have enough to talk about; (b) Yes. Please specify ______.

October 26, 2001
To the Editor:

The S/O01 Microwave News (p.11 and p.19) mentions my acti-
vity regarding NCRP Scientific Committee 89-5. I would like to
provide some clarifying information for you and your readers.

In your editorial, you write that, “In January 2000, two years
after he joined Motorola, Chou finally conceded the obvious: He
had a conflict of interest. When Chou put this in writing, Lin felt he
had no choice but to ask him to resign. Work on the report stopped
while Chou resisted leaving the committee and Petersen refused to
force the issue.”

On the contrary, I know the following to be true: In 1995, when
I first served as vice-chair of SC89-5 and was working at the City
of Hope National Medical Center, I was responsible for writing
Chapter 2, “Exposure Assessment and Dosimetry,” and Chapter 7,
“Microwave Effects on the Nervous System Including Special
Senses.” When I began working for Motorola in April 1998, I an-
ticipated a possible perception of a conflict of interest by others and
offered to resign from SC89-5, as well as many other committees.
I was asked twice (April 1998 and June 1999) to remain on the com-
mittee by both NCRP President Charles Meinhold and SC89-5 Chair
Jim Lin. Therefore, I stayed on the committee. In January 2000,
Lin reorganized the committee and invited me to remain as a mem-
ber. I signed the agreement but indicated that I would finish only
Chapter 2, not Chapter 7. I felt it would be more appropriate for
someone outside industry to write this chapter—again, because of
the potential that others may perceive a conflict of interest. This
was accepted and I was appointed a member of SC89-5. I then
heard nothing until June 2001 when Lin informed me that it would
be better for me to resign. I sent in my resignation on June 21. I had
no reservation at all about resigning because that was what I had
wanted to do in April 1998.

C.K. Chou, PhD
Chief EME Scientist

Corporate EME Research Laboratory, Motorola
8000 W. Sunrise Blvd., Plantation, FL 33322

E-mail: <ck.chou@motorola.com>

On receiving Dr. Chou’s letter, Microwave News offered Dr. Lin,
the chair of the National Council on Radiation Protection and Mea-
surements SC89-5, the opportunity to respond.

 November 9, 2001
To the Editor:

To the best of my knowledge, the report on p.11 of your S/O01
issue is factual. The decision of the NCRP board of directors that
prompted this report is unfortunate and disconcerting.

C.K. Chou’s letter to the editor states that, “In January 2000...I
signed the agreement [to serve as a member of NCRP89-5] but
indicated that I would finish only Chapter 2, not Chapter 7....I then
heard nothing until June 2001...”

Here are some additional facts:
In January 1998, when Chou asked about his status on SC89-5

after joining Motorola, I replied in writing that, “I would like you
to remain on the committee. If at some point you feel the change
will affect the committee’s deliberations, please let me know im-
mediately.”

In January 2000, on my recommendation, NCRP President Char-
les Meinhold invited Chou to be a member of the reconstituted SC
89-5. Chou’s written, one-sentence response stated that “Due to
conflict of interest, [I] will only complete Chapter 2, and let others
finish Chapter 7.” (Chapter 2 is on exposure assessment and dosi-
metry, and Chapter 7 is on effects on the nervous system.)

In February 2000, I wrote to Meinhold stating that, “The con-
flict could, potentially, compromise the committee’s deliberation
on recommendations for exposure criteria. I would, therefore, with-
draw my recommendation for Dr. Chou’s  membership on SC 89-5.”

Starting from shortly thereafter, records of correspondence show
that Ron Petersen, NCRP vice-president in charge of non-ionizing
radiation, was in discussions with Chou concerning his member-
ship on the committee.

James C. Lin, PhD, Professor
University of Illinois, M/C 154

851 S. Morgan St., Chicago, IL 60607
E-mail: <lin@uic.edu>

More on the Closing Down of NCRP’s RF/MW Panel
When Was Motorola’s C.K. Chou Asked To Step Down? Chou and Lin Respond

Letters to the Editor
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Hot New Papers
J. Björk et al., “Are Occupational, Hobby or Lifestyle Exposures Associ-
ated with Philadelphia Chromosome–Positive Chronic Myeloid Leukemia
[Ph+CML]?” Occupational and Environmental Medicine, 58, pp.722-727,
November 2001.

“A case-control study, comprising 255 Ph+CML patients from south-
ern Sweden and matched controls, was conducted....[O]ccupational titles
were obtained from national registries, and group level exposure—that
is, the exposure proportion for each occupational title—was assessed
with a job exposure matrix....The classification of EMF intensity was
largely based on the average intensities for various occupational groups
reported by Floderus et al. [Int J Occup Environ Health, 2, pp.226-
238, 1996]....[T]he overall risk estimate and the risk estimate for long
durations of exposure were both increased, whereas no trend with ex-
posure intensity was indicated.... An association with long occupational
exposure to EMFs was found (OR 2.3, 95% CI: 1.2 to 4.5).”

M. Crasson et al., “Daytime 50Hz Magnetic Field Exposure and Plasma
Melatonin and Urinary 6-Sulfatoxymelatonin [6-OHMS] Concentration
Profiles in Humans,” Journal of Pineal Research, 31, pp.234-241, Novem-
ber 2001.

“A double-blind laboratory study was performed to evaluate daytime
exposure effects of 100µT root mean square (rms) 50Hz MF. Three
head exposure sessions of 30 min each were performed: sham, continu-
ous and intermittent (15s on/off cycles). MFs were presented to each
subject in early or late afternoon (13:30 or 16:30hr). 21 healthy male
volunteers (20-27yr old) participated in these 3-weekly experimental
conditions. Blood samples were drawn for serum melatonin measure-
ment, hourly at night...under controlled environmental conditions. Uri-
nary excretion of 6-OHMS, the main melatonin metabolite, was meas-
ured for a 17hr period....There were no significant differences in either
plasma melatonin or in 6-OHMS excretion profiles in the three ex-
perimental conditions. However, a tendency for a smaller increase of
night-time urinary 6-OHMS after continuous MF exposure was found
(p=0.08), particularly in men with the lower excretion rate of 6-OHMS...
(p=0.07). We conclude that this study does not indicate that daytime
acute MF exposure influences either melatonin secretion or 6-OHMS
excretion. Inter-individual differences in pineal production of melato-
nin, however, have to be taken into account in further studies....It is,
however, too early to conclude that pineal function in humans is unaf-
fected by MF exposure before further examining the MF effect with
different experimental and technical characteristics of exposure.”

Patrick Mason et al., “Lack of Effect of 94GHz Radiofrequency Radiation
Exposure in an Animal Model of Skin Carcinogenesis,” Carcinogenesis,
22, pp.1701-1708, October 2001.

“Because absorption of MMW [millimeter wavelength] energy occurs
in the skin, it is to be expected that long-term detrimental health ef-
fects, if any, would most likely be manifest in the skin....There are three
principal conclusions derived from this study. First, a single MMW
exposure (1.0W/cm2 for 10s) that produces a 13-15˚C increase in skin
temperature does not promote the development of papillomas in DMBA-
initiated SENCAR mice. Second, repeated MMW exposures (twice
weekly for 12 weeks, 333mW/cm2) that produce a 4-5˚C increase in
skin temperature failed to either promote or act synergistically with
TPA to copromote the development of papillomas in this mouse model.
Finally, repetitive exposure to MMW alone does not alter the expres-
sion of well-recognized early biomarkers and MMW exposure does not
affect TPA-induced increases in these indices of epidermal hyperplasia.
...The experiments...address two potential scenarios [for] accidental over-
exposure. The first is a single accidental overexposure to a relatively

Pamela Sykes et al., “Effect of Exposure to 900MHz Radio-
frequency Radiation [RFR] on Intrachromosomal Recombi-
nation in pKZ1 Mice,” Radiation Research, 156, pp.495-502,
November 2001.

“pKZ1 mice were exposed daily for 30min to plane-wave
fields of 900MHz [GSM radiation] for one, five or 25 days.
Three days after the last exposure, spleen sections were
screened for DNA inversion events. There was no signifi-
cant difference between the control and treated groups in the
one- and five-day exposure groups, but there was a signifi-
cant reduction in inversions below the spontaneous frequency
in the 25-day exposure groups....The data...provide the first
evidence that pulsed RFR as emitted from digital mobile
phones can affect intrachromosomal recombination. We ob-
served a significant 40% reduction in somatic intrachromo-
somal recombination below the spontaneous frequency af-
ter 25 daily 30 min 4W/Kg exposures. The numbers of ani-
mals in the treatment groups were small (n=10 or n=20)...
repetition of this study with a larger number of animals/treat-
ment group is required to confirm these observations....The
detection of a reduction below the spontaneous inversion
frequency in pKZ1 mice treated with RFR is surprising. How-
ever, we previously observed that a statistically significant
reduction in somatic intrachromosomal recombination in
spleen occurs with the pKZ1 mutagenesis model after the
mice are exposed to a number of proven genotoxic agents....
There are a number of possible explanations....Somatic in-
trachromosomal recombination events already present could
have been eliminated in response to RFR. This seems un-
likely....If somatic intrachromosomal recombination, like
other repair mechanisms, is dependent on proliferation, then
recombination may be reduced owing to a reduction in pro-
liferation. Although some studies indicate no effect of RFR
on proliferations in vitro, RFR has been shown to increase
and decrease proliferation of cytolytic T lymphocytes in vitro.
RFR has also been shown to inhibit proliferation of cells of
a human astrocytoma line. An effect of RFR on cell prolif-
eration or the cell cycle could have a downstream effect on
DNA recombination/repair and hence on genotoxicity....A
decrease below the spontaneous somatic intrachromosomal
recombination frequency may also occur if RFR has a di-
rect effect on recombination repair enzymes....Whatever the
mechanism for the reduction of somatic intrachromosomal
recombination below the spontaneous frequency by expo-
sure to RFR, the results of the present study suggest that
RFR does have a direct or indirect biological effect on DNA
recombination and hence on mutation frequency....If RFR
is genotoxic, then it is likely to play some role in either the
initiation or progression of cancer. It is also possible that
individuals in the population who already possess mutations
that make them prone to cancer may be more susceptible to
the mutagenic effects of RFR.” (See p.8 and MWN, N/D00.)

GSM Radiation Can Affect
 DNA Recombination in Mice

FROM THE FIELD
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high power density of MMW....The second exposure scenario is that of
repeated exposure to lower levels of MMW...Thus, there was no evi-
dence that MMW exposure under these experimental conditions served
as either a promoter or a copromoter in a well-accepted animal model
of skin carcinogenesis.”
(Some members of this USAF team wrote a review article on MMW
surface heating last year; see MWN, J/F00. They have also worked on
the USAF’s millimeter wave crowd-control weapon—called active
denial technology—which operates at 95GHz; see MWN, M/A01).

A. McCurdy, L. Wijnberg, D. Loomis, D. Savitz and L. Nylander-French,
“Exposure to Extremely-Low-Frequency Magnetic Fields Among Work-
ing Women and Homemakers,” Annals of Occupational Hygiene, 45, pp.643-
650, 2001.

“The 273 women who participated wore an integrating personal mag-
netic field exposure meter (AMEX3-D) that measured their time-
weighted average (TWA) exposure. A questionnaire was administered
to determine the duration and frequency of electric appliance and ma-
chinery use. The geometric mean (GM) of the TWA exposure for em-
ployed women was 0.138µT (range 0.022-3.636µT) and for home-
makers 0.113µT (range 0.022-0.403µT). Women working in manu-
facturing and industrial facilities had the highest exposure (GM 0.265µT,
range 0.054-3.436µT), while nurses and health technicians (GM 0.134
µT, range 0.032-0.285µT) and teachers and school administrators (GM
0.099µT, range 0.035-0.673µT) had the lowest exposures. Job titles,
unless very limited in scope and/or environment, self-reported infor-
mation about equipment use, potential exposure sources, time and dis-
tance, were not good predictors of magnetic field exposure. Further-
more, the results show that occupations previously observed to have in-
creased risk of breast cancer, such as teachers, nurses, administrative
support and housewives, did not have elevated average magnetic field
exposures. Therefore, it is questionable whether exposure to power-fre-
quency magnetic fields is the cause of the increased breast cancer risk
seen in these occupations.”

Yoram Wolf, Neta Adler and Daniel Hauben, “Exploding Microwaved Eggs
—Revisited,” Burns, 27, pp.853-855, December 2001.

“Careful review of the English language literature through a Medline
search from 1966 to 2000 was performed, in search of burns caused by

New Books
Blake Levitt, ed., Cell Towers: Wireless Convenience? Or En-
vironmental Hazard? 355pp., $19.95, Markham, ON, Canada:
Safe Goods/New Century Publishing, 2001.
The proceedings of a meeting held in Connecticut last year,
with a number of useful documents appended.
James Collman, Naturally Dangerous: Surprising Facts About
Food, Health and the Environment, 282pp., $29.00, Sausalito,
CA: University Science Books, 2001.
A Stanford chemistry professor brings a skeptic’s eye to many
of the public’s health worries.
Dag Brune, Ragnar Hellborg, Bertil Persson and Rauno Pääkkö-
nen, eds., Radiation: At Home, Outdoors and in the Work-
place, 563pp., 110 Euros, $95.00, Oslo, Norway: Scandinavi-
an Science Publisher, 2001.
Covers the whole spectrum—with chapters on EMFs and
mobile phones. Also includes a case study of the Kvikk birth
defects cluster.
Steven Milloy, Junk Science Judo: Self-Defense Against
Health Scares & Scams, 228pp., $18.95, Washington: Cato
Institute, 2001.
The maestro of junkscience.com offers 12 lessons on how
to poke holes in studies that point to health risks.

“MICROWAVE NEWS” FLASHBACK

Years 20 Ago

• In a joint study, a British-American team finds elevated rates of
suicide in locations with high EMF levels.
• At a meeting on RF/MW radiation and health, Dr. Samuel Koslov
of the JHU Applied Physics Lab criticizes ANSI’s draft standard as
“a grotesque violation” of ALARA, which allows “considerable
risk with little benefit to either the industry or military organizations.”
• Clusters of miscarriages and birth defects among women who
work with VDTs continue to emerge in the U.S. and Canada, cast-
ing doubt on government reassurances that the equipment is safe.

Years 10  Ago

• The IEEE approves a revision of ANSI’s 1982 RF/MW radiation
standard which, for the first time, requires stricter exposure limits
for the public than for workers.

• After five years of grant proposals, Drs. Scott Davis of the Fred
Hutchinson Cancer Research Center and Richard Stevens of Battelle
Pacific Northwest Labs receive funding to investigate the possible
link between light at night and female breast cancer.
• The Connecticut State Police bans the use of hand-held radar by
officers as concern over a possible cancer link mounts.

Years 5 Ago

• The NAS–NRC concludes that there is “no conclusive and con-
sistent evidence” that residential EMF exposure is a human health
hazard. However, it does find a higher than expected incidence of
leukemia among children who live near high-voltage power lines.
• To avoid EMI, active cell phones should be kept at least six inches
from cardiac pacemakers, according to CTIA–WTR guidelines.
• Reports of headaches among users of mobile phones emerge in the
U.S., after similar complaints have been reported in other countries.

exploding eggs....[A] total of 13 cases were analyzed. The average age
of patients was 24.3 years (range, 7-49 years). All patients suffered
from superficial burns of the mid and upper face, namely the forehead,
periorbital region, dorsum of nose and malar areas. All patients with
information available complained of occular disturbances, and three
suffered long-term decrease in visual acuity. Long-term skin complica-
tions were not reported. In summary, the clinical presentation of a fa-
cial injury from an exploding microwave-heated egg is relatively con-
stant and mild.”
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Part II will appear in our next issue.

January 9-12: International Union of Radio Science (URSI) National Ra-
dio Science Meeting, University of Colorado, Boulder, CO. Contact for Com-
mission K, Electromagnetics in Biology and Medicine: Dr. Frank Barnes, Uni-
versity of Colorado, Boulder, CO 80303, (303) 492-8225, E-mail: <frank.barnes
@colorado.edu>, Web: <cires.colorado.edu/ursi>.
January 27-31: IEEE Power Engineering Society (PES) Winter Meeting,
Hilton Hotel, New York, NY. Contact: Melvin Olken, 445 Hoes Ln., PO Box
1331, Piscataway, NJ 08855, (732) 562-3864, Fax: (732) 981-1769, E-mail:
<m.olken@ieee.org>, Web: <www.ieee.org>.
January 29-February 1: 3rd RF Waipuna Meeting, Waipuna Conference Cen-
ter, Auckland, New Zealand. Contact: Dr. David Black, Enviromedix, Private
Bag 24-904, Royal Oak, Auckland, New Zealand, (64+9) 625-0407, Fax:
(64+9) 625-2292, E-mail: <david@enviromedix.co.nz>, Web: <www.
enviromedix.co.nz/icoh>.
January 30-February 1: 21st Annual Scientific Conference of the Society for
Physical Regulation in Biology and Medicine (SPRBM), Westgate Hotel,
San Diego, CA. Contact: Gloria Parsley, 2412 Cobblestone Way, Frederick,
MD 21702, (301) 663-4556, Fax: (301) 694-4948, E-mail: <gloriaparsley@aol.
com>, Web: <www.sprbm.org>.
February 8: Bioelectromagnetics Society (BEMS) Winter Workshop: Epi-
demiological Considerations in Electromagnetics, Radisson Barcelo Hotel,
Washington, DC. Contact: Ewa Czerska, CDRH, FDA, 9200 Corporate Blvd.,
Rockville, MD 20850, (301) 594-1212 ext.119, Fax: (301) 480-4224, E-mail:
<emc@cdrh.fda.gov>, Web: <www.bioelectromagnetics.org>.
March 17-21: 41st Annual Meeting of the Society of Toxicology (SOT), Opry-
land Hotel, Nashville, TN. Contact: Clarissa Wilson, SOT, 1767 Business Cen-
ter Dr., Ste. 302, Reston, VA 20190, (703) 438-3115, Fax: (703) 438-3113, E-
mail: <clarissa@toxicology.org>, Web: <www.toxicology.org>.
March 18-20: Wireless 2002, Orange County Convention Center, Orlando,
FL. Contact: Michele Solomon, Cellular Telecommunications and Internet As-
sociation, 1250 Connecticut Ave., NW, Ste. 800, Washington, DC 20036,  (202)
736-3244, <msolomon@ctia.org>, Web: <www.ctiashow.com>.
April 6-11: National Association of Broadcasters Annual Convention (NAB),
Las Vegas, NV. Contact: Kristie Morris, NAB, 1771 N St., NW, Washington,
DC 20036, (800) 342-2460 or (202) 429-4194, E-mail: <kmorris@nab.org>,
Web: <www.nab.org>.
April 10-11: 38th Annual Meeting of the National Council on Radiation
Protection and Measurements (NCRP), Crystal City Marriott, Arlington, VA.
Contact: Laura Atwell, 7910 Woodmont Ave., Ste. 800, Bethesda, MD 20814,
(301) 657-2652, Fax: (301) 907-8768, E-mail: <atwell@ncrp.com>, Web:
<www.ncrp.com>.
April 12-19: Annual American Occupational Health Conference, Chicago,
IL. Contact: American College of Occupational and Environmental Medicine,
1114 N. Arlington Heights Rd., Arlington Heights, IL 60004, (847) 818-1800,
Fax: (847) 818-9286, Web: <www.acoem.org/courses/conf2.htm>.
April 15-17: American Power Conference, Downtown Marriott, Chicago, IL.
Contact: AP Conference, 1421 S. Sheridan Rd., Tulsa, OK 74112, (918) 831-
9160, Fax: (918) 831-9161, E-mail: <apc@pennwell.com>, Web: <www.apc-
pennwell.com>.
April 22-25: IEEE Radar Conference, Hyatt Regency, Long Beach, CA. Con-
tact: Dr. Thomas Miller, Raytheon Co., 2000 E. El Segundo Blvd., El Segundo,
CA 90245, (310) 335-6402, Fax: (310) 335-6387, E-mail: <tmiller@west.
raytheon.com>, Web: <www.ewh.ieee.org/r6/lac/radar02/index.html>.
April 27-May 2: Annual Meeting of the Environmental Mutagen Society
(EMS), Hilton Hotel, Anchorage, AK. Contact: Lawrence Loeb, Dept. of Pa-
thology, University of Washington, PO Box 357705, Seattle, WA 98195, (206)
543-9360, Fax: (206) 543-3967, E-mail: <laloeb@u.washington.edu>, Web:
<www.ems-us.org/meetings.html>.
April 28-May 2: International Magnetics Conference (Intermag), RAI Con-

2002 Conference Calendar (Part I)

ference Center, Amsterdam, The Netherlands. Contact: Courtesy Associates,
(202) 973-8676, Fax: (202) 973-8722, E-mail: <intermag@courtesyassoc.
com>, Web: <www.intermagconference.com>.
May 2-3: International Symposium on Light, Endocrine Systems and Can-
cer, University of Cologne, Germany. Contact: Dr. Thomas Erren, Institute and
Polyclinic for Occupational and Social Medicine, University of Cologne, D-
50924, Cologne, Germany, (49+221) 4785819, Fax: (49+221) 4785119, E-
mail: <tim.erren@uni-koeln.de>, Web: <www.uni-koeln.de/symposium2002>.
May 5-8: 34th National Conference on Radiation Control, Marriott Madison
West, Middleton, WI. Contact: Lin Carigan, Conference of Radiation Control
Program Directors, 205 Capital Ave., Frankfort, KY 40601, (502) 227-4543,
Fax: (502) 227-4928, E-mail: <lcarigan@crcpd.org>, Web: <www.crcpd.org>.
May 6-9: Annual Conference of the Canadian Radiation Protection Asso-
ciation, Empire Landmark Hotel, Vancouver, BC, Canada. Contact: Craig Smith,
RSO, University of British Columbia, 2065 Wesbrook Mall, Vancouver V6T
1Z1, Canada, (604) 822-7052, Fax: (604) 822-8065, E-mail: <smith@safety.
ubc.ca>, Web: <www.hse.ubc.ca/Vancouver/Newweb/VINDEX.html>.
May 18-24: 10th Scientific Meeting and Exhibition of the International
Society for Magnetic Resonance in Medicine (ISMRM), Convention Cen-
ter, Honolulu, HI. Contact: ISMRM, 2118 Milvia St., Berkeley, CA 94704,
(510) 841-1899, Fax: (510) 841-2340, E-mail: <info@ismrm.org> or <smrt@
ismrm.org>, Web: <www.ismrm.org/smrt>.
May 20-23: IEEE Conference on Ultra Wideband Systems and Technolo-
gies, Wyndham Inner Harbor, Baltimore, MD. Contact: Robert Fontana, 20300
Century Blvd., Germantown, MD 20874, (301) 528-1745, Fax: (301) 528-1749,
E-mail: <rfontana@multispectral.com>, Web: <www.uwbst2002.com>.
May 21-23: IEEE Instrumentation and Measurement Technology Confer-
ence, Hilton Hotel, Anchorage, AK. Contact: Robert Myers, 799 N. Beverly
Glen, Los Angeles, CA 90077, (310) 446-8280, Fax: (310) 446-8390, E-mail:
<bob.myers@ieee.org>, Web: <www.ieee-imtc.org>.
May 21-24: International Symposium & Technical Exhibition on Electro-
magnetic Compatibility, Beijing, China. Contact: Prof. Liu Dayong, Chinese
Institute of Electronics, PO Box 165, Beijing 100036, China, (86+10) 6828-
3463, Fax: (86+10) 6828-3458, E-mail: <dyliu@public.bta.net.cn>, Web:

Meeting Notes
• There will be a non-ionizing radiation workshop in Van-
couver at the May conference of the Canadian Radiation Pro-
tection Association (see also p.16).

• The abstracts of papers presented at September’s meeting
of the Australasian Radiation Protection Society are on its
Web site, <www.arps.org.au/AbstractsARPS26.pdf>.  Many
of them are on ionizing radiation, but some are from the non-
ionizing side of the spectrum. For instance, Jill Wright of
the Queensland government’s Division of Workplace Health
and Safety reports on an exposure survey of operators of plas-
tic welders and sealers. She found that the Australian limits
for 10-400MHz were exceeded in 78% of the workplaces.
There were also presentations by Dr. Ken Joyner of Motorola,
Ken Karapidis of ARPANSA and Dr. Alastair McKinlay of
the U.K.’s NRPB, among others.

• Dr. Linda de Jager of Technikon Free State in South Afri-
ca is organizing a session on “Electromagnetics in Biology
and Medicine” for the PIERS meeting to be held in Cam-
bridge, MA, in June. Contact her at <ldejager@tofs.ac.za>.

FROM THE FIELD
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<www.cie-china.org/emc2002>.

June 1-6: American Industrial Hygiene Association Conference and Expo-
sition, San Diego, CA. Contact: AIHA, 2700 Prosperity Ave., Fairfax, VA 22031,
(703) 849-8888, Fax: (703) 207-3561, Web: <www.aiha.org>.

June 2-7: IEEE Microwave Theory and Techniques Society (MTT-S) In-
ternational Microwave Symposium, Washington State Trade and Conven-
tion Center, Seattle, WA. Contact: Donn Harvey, Metawave Communications,
(425) 702-5816, E-mail: <d.harvey@ieee.org>, Web: <www.ims2002.org>.

June 4-8: World Conference on Breast Cancer, Victoria, BC, Canada. Con-
tact: World Conference on Breast Cancer, 841 Princess St., Kingston, ON K7L
1G7, Canada, (613) 549-1118, Fax: (613) 549-1146, E-mail: <brcancer@kos.
net>, Web: <www.worldbreastcancerconf.ca>.

June 16-20: 47th Annual Meeting of the Health Physics Society (HPS) and
2002 American Radiation Safety Conference and Exhibition (ARSCE),
Convention Center, Tampa, FL. Contact: HPS Secretariat, 1313 Dolley Madi-
son Blvd., Ste. 402, McLean, VA 22101, Web: <www.hps.org>.

June 16-21: IEEE Antennas and Propagation Society (AP-S) International
Symposium on Antennas and Propagation and USNC/URSI National Ra-
dio Science Meeting, Hyatt Regency Hotel, San Antonio, TX. Contact: Prof.
Robert Nevels, Dept. of Electrical Engineering, Texas A&M University, Col-
lege Station, TX 77843, (979) 845-7591, Fax: (979) 845-6259, E-mail: <nevels
@ee.tamu.edu>, Web: <www.ieeeaps.org/2002APSURSI>.

June 16-21: Conference on Precision Electromagnetic Measurements
(CPEM), Ottawa, Canada. Contact: CPEM 2002 Management Office, National
Research Council Canada, Ottawa, ON K1A 0R6, Canada (613) 993-7271,
Fax: (613) 993-7250, E-mail: <CPEM02@nrc.ca>, Web: <www.nrc.ca/
confserv/cpem02>.
June 19-21: 35th Annual Meeting of the Society for Epidemiologic Research
(SER), Marriott Resort & Spa, Palm Desert, CA. Contact: SER, PO Box 990,
Clearfield, UT 84098, (801) 525-0231, Fax: (801) 587-1002, E-mail:
<membership@epiresearch.org>, Web: <www.epiresearch.org/meeting/
index.html>.
June 23-27: 24th Annual Meeting of the Bioelectromagnetics Society (BEMS),
Loews le Concorde Hotel, Québec City, Canada. Contact: Gloria Parsley, BEMS,
2412 Cobblestone Way, Frederick, MD 21702, (301) 663-4252, Fax: (301) 694-
4948, E-mail: <BEMSoffice@aol.com>, Web: <www.bioelectromagnetics.
org>.
June 25-28: 16th International Wroclaw Symposium and Exhibition on
Electromagnetic Compatibility, Wroclaw, Poland. Contact: Dr. W. Sega, EMC
Symposium, Box 2141, 51-645 Wroclaw 12, Poland, (48+71) 348-3051, Fax:
(48+71) 372-8878, E-mail: <emc@il.wroc.pl>, Web: <www.emc.wroc.pl>.

July 1-5: Progress in Electromagnetics Research Symposium (PIERS 2002),
Cambridge, MA. Contact: Prof. J.A. Kong, Rm. 26-305, MIT, 77 Massachu-
setts Ave., Cambridge, MA 02139, Fax: (617) 258-8766, E-mail: <piers@ewt.
mit.edu>, Web: <www.piers.org>.

Across the Spectrum
Science for the sake of science...is a costly anachronism. Its successor
is science for profit.

—Daniel Greenberg, “At Any Cost: Money Is a Major
Motivation in Science Today: Where Does that Leave Truth, Openness

and Public Responsibility?” New Scientist (U.K.), p.50, October 13, 2001
Greenberg is the author of Science, Money and Politics,

Chicago: University of Chicago Press, 2001, 540pp.

“We as scientists do not trust NIEHS to conduct [a] study of cell phone
safety based on its record.”

—Dr. Ross Adey, Loma Linda School of Medicine, CA, quoted by
Becky Gillette, “Raising the Alarm: Concerns Linger About

Electromagnetic Fields,” E Magazine, p.41, November/December 2001

[T]he publication of thousands of reports does not necessarily mean that
the knowledge on this issue is sufficient to support the decision-making
process, especially for microwave radiation emitted from mobile phones.
...[T]o use the volume of published scientific papers as the reason for
not applying the precautionary principle seems premature. In my opin-
ion, the inconclusive, commonly contradictory and anecdotal scientific
evidence rather supports the use of the precautionary principle.

—Dr. Dariusz Leszczynski, Radiation and Nuclear Safety Authority
(STUK), Helsinki, Finland, commenting on statements by WHO’s

Dr. Michael Repacholi at the September EBEA meeting in Helsinki,
Lancet (letter), p.1733, November 17, 2001 (see MWN, J/A01 and S/O01)

“[T]he certainty that the study’s results were unequivocally negative
[has] eroded with the passage of time.”

—Dr. David Savitz, University of North Carolina, Chapel Hill,
reply to a letter from Dr. Thomas Erren et al.,

American Journal of Epidemiology, 154, p.979, November 15, 2001;
Savitz is referring to the National Cancer Institute’s 1997 study on

EMFs and childhood leukemia (see MWN, J/A97 and M/J98)

The new era of toxicogenomics, made possible by advances in human
genomics, promises to revolutionize the practice of public health as it
relates to environmental health protection. Understanding human ge-
netic variation and genomic reactions to specific environmental expo-
sures will have a significant impact on our ability to uncover the causes
of variations in response to environmental exposures.

—Drs. Kenneth Olden, director, and Janet Guthrie and Sheila Newton,
Office of Planning, Policy and Evaluation, National Institute of

Environmental Health Sciences, Research Triangle Park, NC,
“A Bold New Direction for Environmental Health Research,”

American Journal of Public Health, p.1966, December 2001

“This opens up a whole new area of research in magnetic sense.”
—Dr. Michael Walker, University of Auckland, New Zealand, on the

discovery of a structure in the brains of Zambian mole rats that
processes information on magnetic fields, quoted by Kathryn Brown,

“Animal Magnetism Guides Migration,” Science, p.283,
October 12, 2001 (see p.16)

“[The phones] are all different. Like sneakers, bikes, motor-
cycles and cars—those things all take people places. But do
sneakers do what a car does? Of course not. Does a bike? Do
you want one of them? No. You need them all.”

—Frank Nuovo, designer of mobile phones for Nokia
(looking at dozens of phones in a shop), explaining why he

expects that most consumers will soon own several wireless
devices, quoted by Michael Specter, “The Phone Guy: How

Nokia Designed What May Be the Best-Selling Cellular
Products on Earth,” New Yorker, p.72, November 26, 2001

Mobile Phones: One Is Not Enough
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PEOPLE
ICNIRP will consider who should replace Dr. Ulf Bergqvist at
its annual meeting, to be held in May, Dr. Alastair McKinlay,
the chair of ICNIRP, told Microwave News. Bergqvist, who had
been a member of the commission since 1992, died in Septem-
ber. The meeting will be held in Vancouver in conjunction with
the annual conference of the Canadian Radiation Protection As-
sociation (see p.14)....Dr. Cristina Leske of the State Universi-
ty of New York, Stony Brook, has been elected to the Institute of
Medicine in Washington. Leske is working on an epidemiologi-
cal study of breast cancer and EMFs (see MWN, S/O96)....Dr.
James Melius, the director of the New York State Laborers Health
and Safety Trust Fund and formerly a member of the RAPID pro-
gram’s National EMF Advisory Committee, has been appointed
to the Advisory Board on Radiation and Worker Health by Presi-
dent Bush....Dr. Daniel Wartenberg, an epidemiologist at the
Environmental and Occupational Health Sciences Institute in Pis-
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UPDATES
MAGNETORECEPTION

Reading the Earth’s Magnetic Field...Several new papers  pre-
sent a fascinating picture of how animals glean information from
their electromagnetic environment. In the November 1 issue of
Nature (414, pp.35-36), Swedish researchers report that thrush
nightingales can distinguish the ambient magnetic field in Scan-
dinavia, at the start of their migration route, from that in north-
ern Egypt, where they pause to build fat reserves before cross-
ing the Sahara desert—a journey of up to 1,500km. Dr. Thord
Fransson of Stockholm University captured birds in Sweden and
exposed them to a magnetic field that gradually shifted in inten-
sity and direction until it matched that found in Egypt. On cue,
the birds began eating and storing fat—their weight increased
significantly compared to controls. Sea turtles can also use mag-
netic cues for successful migration. In the October 12 issue of
Science (294, pp.364-366), Drs. Kenneth and Catherine Loh-
mann of the University of North Carolina, Chapel Hill, describe
how loggerhead turtles can distinguish among the magnetic fields
in widely separated parts of the Atlantic Ocean. The Lohmanns
found that in the lab turtles adjusted the direction in which they
moved according to the ambient magnetic fields. Neither the
Swedish nor the U.S. groups attempt to explain how the animals
can detect these variations in magnetic fields. But in the same is-
sue of Science (pp.366-368), researchers from the Czech Repub-
lic and Germany suggest how Zambian mole rats can do it. Mole
rats, which are blind, have already been shown to use a magnet-
ic sense to position their nests. Now, the team led by Dr. Pavel
Němec of Charles University in Prague has discovered how their
brains process magnetic cues. By comparing brain activity of
mole rats in different magnetic fields, they identified a cluster of
cells in which, they believe, individual neurons “respond only
to magnetic fields with a distinct range of polarity”—rather than
to changes in polarity. While this is the first paper to show the
processing of magnetic field information in the brain of a mam-
mal, Němec told Microwave News, previous studies have looked
at neural activity in fish and birds. “We cannot exclude the pos-
sibility that these neurons contain receptors,” he noted—but, he
added, they are far from being able to identify them. (See p.15.)
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TETRA
Signal Modulation...The U.K.’s NRPB has issued a technical
note to clarify the nature of the signal used in the country’s new
digital Terrestrial Trunked Radio (TETRA) communication sys-
tem. Dr. S. Mann of the NRPB and Prof. L. Challis of the Uni-
versity of Nottingham conclude that—contrary to some earlier
reports—the radiation from TETRA base stations is not pulsed.
TETRA handsets and mobile terminals do pulse with a frequency
of 17.64Hz. (The carrier frequency is in either the 380-395MHz
or the 410-425MHz band.) In late July, the AGNIR, chaired by
Sir Richard Doll, issued a report concluding that the TETRA
signals do not pose a health risk (see p.3 and MWN, J/A01). The
technical note, Power Modulation Spectra of Signals Used in
TETRA, has been appended to the AGNIR report, which is avail-
able at no charge on the NRPB’s Web site, <www.nrpb.org.uk>.
A print copy of the report will be available soon for £16.50 (ap-
proximately US$23.50) from the NRPB; contact: <information@
nrpb.org.uk>.

cataway, NJ, ran for the New Jersey state senate on the Demo-
cratic line in November. He lost to the Republican incumbent,
Walter Kavanaugh....Dr. Stephen Perry died on April 12. Perry,
a general medical practitioner in central England, was the first to
identify a possible link between power line EMFs and suicides
(see MWN, D81). Perry collaborated with Drs. Robert Becker
and Andrew Marino on many of his early studies. The associa-
tion was largely discounted for a generation, but last year Edwin
van Wijngaarden and Dr. David Savitz revived the issue when
they reported that electrical workers had a higher than expected
rate of suicide (see MWN, M/A00).

RAILROAD EMI
Report on EPRI Workshop...EPRI is launching a new initia-
tive on an old problem: power line EMFs interfering with rail-
road signaling systems. For instance, EMI could cause crossing
gates to close when no train is approaching—or, more danger-
ously, cause railway signals to display a green light instead of
red. At a workshop in Pueblo, CO, August 21-22, 18 participants
set priorities for research and laid the groundwork for future co-
operation. According to EPRI, new technologies such as the glo-
bal positioning system (GPS), mobile phone base stations collo-
cated on pylons and flexible AC transmission systems (known
as FACTS) “require a fresh look at this potential electromagnet-
ic compatibility problem area.” EPRI, based in Palo Alto, CA,
has prepared a report, EPRI Railroad Communications and Sig-
naling EMC Workshop: Minutes and Appendices. Not surpris-
ingly, it calls for more research: specifically, on the EMF envi-
ronment in which signal equipment operates, on the field levels
at which such devices are susceptible to interference and on po-
tential problems posed by emerging technologies. EPRI spon-
sored the 1983 study by Dr. Allen Taflove, then at the IIT Re-
search Institute in Chicago, which showed that railway signals
could malfunction and display a “false clear” due to voltages in-
duced by nearby power lines (see MWN, S83). The 178-page
EPRI Report No.1005197 can be purchased for $2,500 from the
EPRI Customer Fulfillment Center at (925) 609-9169.
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Keeping Current: Follow-Up on the News
◆TCO Development, an offshoot of the Swedish white collar
workers’ union, has completed its standard for mobile phones,
“TCO’01.”  To qualify for the TCO’01 label, a phone must have
an SAR of 0.8W/Kg or less (averaged over 10g), and meet a
number of environmental and ergonomic criteria (see MWN, J/F
01). A copy of the requirements and test methods is available in
both Swedish and English at <www.tcodevelopment.com>. The
site also has some tips for buying a cell phone.
◆Germany’s Federal Radiation Protection Office has released a
brochure summarizing its precautionary advice for mobile phones
and base stations—including limiting the use of phones by chil-
dren. The head of the office, Wolfram König, announced these
policies last summer (see MWN, J/A01). The brochure is in Ger-
man and is available at: <www.bfs.de/info/themen>.
◆The Swedish Energy Authority is considering moving a 400
kV power line in Södra Sandbybor, near Lund, as requested by
municipal officials, according to the November 13 Sydsvenskan,
a daily newspaper in southern Sweden. Magnetic field levels are
75mG under the line and homes are located 20-30m away.
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Barrett Mobile Phone
Brain Tumor Suit Withdrawn

The lawsuit on behalf of Brian Barrett of Atlanta, who blames
mobile phone radiation for his brain cancer, has been withdrawn.
Barrett sued Nokia, BellSouth Mobility and the CTIA last Janu-
ary 29 in Georgia state court (see MWN, J/F01).

Richard Capriola of Weinstock&Scavo in Atlanta, who is
representing Barrett, faced a December 4 deadline for announc-
ing his expert witnesses. According to a source familiar with the
case, he instead moved to withdraw the suit “without prejudice,”
leaving the door open for reviving it at a later date.

Capriola did not respond to repeated requests for comment.

As We Go to Press

◆The EMR Network has posted a copy of the draft revision of
the SCC-28 RF/MW exposure standard on its Web site. Go to:
<www.emrnetwork.org/regulation/regulations.htm>. (See also
MWN, S/O01).

◆Motorola’s Drs. Joe Morrissey, Mays Swicord and Q. Balzano
will report on possible EMI from cell phones to medical devices
in hospitals in the January 2002 issue of Health Physics.

◆Ever wonder what happens when lightning strikes an airplane?
(This is not a rare event.) Scientific American tells you on p.104
of its December issue; or go to <www.sciam.com/askexpert>.

◆The next meeting of the SCC-34 subcommittee developing a
protocol for measuring SARs from mobile phones will be held
at Motorola’s offices in Plantation, FL, on January 14-15.

◆  We are not sure whether this is good news or bad: The Soci-
ety for Psychical Research in the U.K. says that sightings of ghosts
have fallen precipitously over the last 15 years, the Sunday Ex-
press reports. It blames the introduction of cell phones.

U.K. Police Step Up Criticism of
TETRA Phone System

The U.K.’s Police Federation is not satisfied with the gov-
ernment’s assurances that TETRA radios are safe, and is threat-
ening to withdraw its support and to boycott the country’s new
£2.5billion national emergency communication system (see p.17
and MWN, S/O01).

Fred Broughton, the chair of the federation, said that, “We are
still awaiting answers to a whole series of questions about the
long-term health effects of TETRA technology,” the Guardian
(November 28) reported. “We need the answers now.”

For more on the federation’s health concerns, see “Airwave:
The Urgent Unanswered Questions,” in the December issue of
Police Magazine, available at: <www.polfed.org/magazine>.
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Our Wish List for 2002
Next year, we hope to learn:
• Why the federal agencies that are paid to protect the public
from RF/MW radiation don’t tell the IEEE SCC-28 com-
mittee currently drafting a new safety standard: “Don’t bother
us until you answer the 14 questions we asked you two years
ago.” (See MWN, J/A99.)
• Why there’s been no news from Jack Sahl or EPRI on the
EMF–heart disease link. Three years ago, with utility money
in hand, Sahl set out to test the Sastre-Savitz hypothesis on
heart rate variability. Sahl’s last words to us were “We need
to do this as quickly as possible.” (See MWN, S/O98.)
• Why Russell Owen and his superiors at the FDA let the
CTIA lead them around by their noses. Why does the agency
let Tom Wheeler and George Carlo’s long-running farce on
mobile phone research continue?
• Why no one in the U.S. or in Europe is making a serious
attempt to settle the controversy over whether microwaves
can cause leakage through the blood-brain barrier. (Yes, we
made this same wish two years ago. And no, we are not im-
pressed with the U.S. Air Force’s effort. See MWN, N/D99).
• Why so many people who say that their only interest is pro-
moting good science ignore the science that conflicts with
their agendas.

How Big Tobacco Defines
Wireless and EMF Health Debates

Headlines that compare cell phones to tobacco may be provo-
cative, but they are unfair. Even though cell phones are now more
common than cigarettes, we still don’t know if phones are dan-
gerous.

What we do know is that many of the same people, using
many of the same tactics, have been working to protect the inter-
ests of both the tobacco and wireless industries.

The tobacco industry promoted the concept of Good Epide-
miology Practices, or GEP, “to shape the standards of scientific
proof to make it impossible to ‘prove’ that secondhand smoke...is
dangerous,” according to a new analysis* by Elisa Ong and Stanton
Glantz of the University of California, San Francisco.

In the mid-1990s, under a Philip Morris contract, James Tozzi
of Federal Focus in Washington was encouraging the use of GEP,
not only for tobacco smoke, but also for EMFs and other agents.
In 1994 alone, the company paid Tozzi as much as $610,000.

In 1993, the Cellular Telecommunications and Internet Asso-
ciation (CTIA) hired George Carlo to run its $25million cell
phone health research program. Carlo, who had been a full-time
consultant to the tobacco industry and had worked with Tozzi,
turned to Tozzi to help draw up what would become the Wire-
less Technology Research’s (WTR) agenda. The following year,
Carlo again engaged Tozzi—this time to stage a symposium on
cell towers.

Tozzi continued to work on GEP and in 1995 assembled a
group of academics and consultants in London to hammer out
the working principles for GEP. Carlo was among those invited,
as was John Graham, then at the Harvard School of Public Health
and now at the Office of Management and Budget.

Over the life of the cell phone program, Carlo paid Graham
$420,000 to give WTR a veneer of respectability.

Carlo was soon insisting that any epidemiological studies
funded by WTR should be carried out in accordance with GEP.†

Ong and Glantz offer the following warning:
While every practicing scientist agrees that scientific work should
be rigorously done, the scientific, public health and regulatory
communities need to be more aware that the “sound science”
and “GEP” movement is not simply an effort from within the pro-
fession to improve the quality of scientific discourse. This move-
ment reflects sophisticated public relations campaigns controlled
by industry executives and lawyers to manipulate the scientific
standards of proof for the corporate interests of their clients.
Another element of Philip Morris’ GEP strategy was to dis-

credit any epidemiological finding with a relative risk of less

*Elisa Ong and Stanton Glantz, “Constructing ‘Sound Science’ and ‘Good Epide-
miology’: Tobacco, Lawyers and Public Relations Firms,” American Journal
of Public Health, 91, pp.1749-1757, November 2001. Some of this same ground
has been covered by Stewart Fist, the Australian journalist. Fist has posted some
of his writings on his Web site, <www.electric-words.com>. Ong and Glantz
have also described how the tobacco industry tried to subvert an IARC study
on the cancer risk associated with secondhand smoke (see MWN, M/J00).
† See, for example, George Carlo et al., “Wireless Technology Research LLC’s
Public Health Paradigm Approach to Assessing and Managing Health Risks,”
Human and Ecological Risk Assessment, 3, p.10, 1997.

than 2. This strategy was welcomed by the electric utility indus-
try, which was seeking to prevent EMFs from being designated
as possible human carcinogens. In his 1996 book, Electric and
Magnetic Fields: Invisible Risks, the late Leonard Sagan of EPRI
wrote wistfully: “To some epidemiologists, [a 2-3] level of in-
creased risk is close to the ‘noise level.’”

Later, when the CTIA was trying to convince the FDA to set
up a cooperative research program—known as a CRADA—it
turned to yet another tobacco lobbyist. As reported by RCR Wire-
less News, the CTIA hired Arthur Levine, an attorney at Arnold
&Porter who represents Philip Morris, to negotiate the deal with
the FDA.

So the next time you see a news story comparing the hazards
of using a cell phone to those of smoking cigarettes, remember
that the CTIA made that link years ago and has been following
the tobacco playbook ever since.
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Are There Nonthermal Effects?
Are They Thermal? Does It Matter?

Can microwave radiation cause nonthermal effects? This long-standing
question is losing its urgency as more and more experiments are documenting
biological effects at such low energy levels that temperature changes are diffi-
cult to measure—if they can be detected at all.

Rather, the focus is now on whether biological effects are reproducible in
different laboratories. While biophysicists continue to seek a mechanism of
interaction, most ongoing research targets the possible effects of radiofrequency
and microwave (RF/MW) radiation from mobile phones and their towers. If
low-level effects are verified, they would drive risk assessment, standard set-
ting and, no doubt, legal actions.

“It does not matter whether an effect is thermal or nonthermal. We should
be talking about effects,” argued Dr. Dariusz Leszczynski of Finland’s Radia-
tion and Nuclear Safety Authority at a meeting on subtle temperature effects
held in London in mid-November. The meeting was organized by COST281,
the European mobile phone research committee.

Dr. Roland Glaser of Humboldt University in Berlin counters that it does
matter. “If it is only a small temperature change, we can forget about it,” he
told Microwave News. “Subtle temperature effects are all around us.”

But under certain very specialized circumstances, Glaser allows that bio-
logical systems can be acutely sensitive to minuscule temperature changes. He
reminded the COST gathering that a rattlesnake can find its prey in total dark-

McDonald’s Commissions NCRP
Report on Safety of Wireless Towers

The National Council on Radiation Protection and Measurements (NCRP)
is preparing a report on the safety of mobile phone radiation to help building
owners and managers address potential health risks.

McDonald’s, the fast-food giant, requested and is paying for the NCRP
report. This is the first time a corporation has sponsored an NCRP report on
radiation safety.

An October 29 draft of the report, which is circulating for review and was
obtained by Microwave News, does not mention McDonald’s role or give the
names of those who wrote the report.

Microwave News has learned that Dr. Tom Tenforde, the recently installed
president of the NCRP, is himself chairing the five-member committee that
wrote the draft.
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« Power Line Talk »

The National Institute of Environmental Health Sciences
(NIEHS) has issued an updated version of Questions and An-
swers About EMF: Electric and Magnetic Fields Associated
with the Use of Electric Power. The 64-page booklet introduces
the uninitiated to the basics of ELF EMFs—sources, research
findings, reviews and standards. The original booklet, issued in
1995 as part of the EMF RAPID program, did not offer an over-
all assessment of health risks; the new one does. The potential
impacts are portrayed as being close to negligible—a view that
stands in sharp contrast to that of the new California report (see
box at right). “For most health outcomes, there is no evidence
that EMF exposures have adverse effects,” the NIEHS concludes.
With respect to childhood leukemia, the institute allows that
“there is some evidence from epidemiology studies” of an asso-
ciation with EMFs, but then adds the following qualifications:
“This association is difficult to interpret in the absence of repro-
ducible laboratory evidence or a scientific explanation that links
magnetic fields with childhood leukemia.” The only step the
booklet recommends to reduce exposures is “continued educa-
tion”—though what this would involve is not spelled out. The
institute has backed off its earlier endorsement of prudent avoid-
ance. Three years ago in his report to Congress at the close of the
EMF RAPID program, NIEHS Director Dr. Kenneth Olden rec-
ommended that electric utilities and appliance manufacturers seek
low-cost ways to reduce exposures (see MWN, J/A99). Now the
NIEHS appears to be more concerned that the public may adopt
dangerous strategies to mitigate exposures, warning: “For your
own safety, it is important that any steps you take to reduce your
exposures do not increase other obvious hazards such as those
from electrocution or fire.” Naomi Bernheim, Dr. Gary Boor-
man, Dr. Christopher Portier and Dr. Mary Wolfe led the edi-
torial team that revised the booklet. It is available on the Internet
at <www.niehs.nih.gov/emfrapid>. The NIEHS also has a lim-
ited supply of printed copies; contact: Central Data Management,
MD EC-03, NIEHS, PO Box 12233, Research Triangle Park,
NC 27709, E-mail: <cdm@niehs.nih.gov>.

«« »»

California Report Released
In early October, the California Department of Health

Services released the EMF program’s final report, contain-
ing the strongest warning to date on the possible health risks
of power-frequency EMFs.

After working eight years and spending more than $7mil-
lion studying EMF health effects, the research staff came to
believe that EMFs are a likely cause of childhood leukemia,
adult brain cancer, ALS and miscarriages (see MWN, J/A02).

The report was issued without a press release and, ex-
cept for a couple of California newspapers, was largely ig-
nored by the U.S. media. (It received more coverage in the
U.K.) Nevertheless, power-line activists have been quick to
cite the report to support their concerns (see, for example,
p.3).

As of late November, the California Public Utilities Com-
mission (PUC) had not decided whether to hold hearings to
consider possible policy changes, PUC spokesperson Sheri
Inouye told Microwave News. The report itself makes no
recommendations.

The full text of the report is available on the Internet at
<www.dhs.cahwnet.gov/ps/deodc/ehib/emf>. Print copies
can be purchased for $35.00 each, plus shipping, from the
City Copy Center in Oakland; call (510) 763-0193.

The U.K. Childhood Cancer Study (UKCCS) has found no con-
nection between exposures to power-frequency electric fields
and childhood leukemia, central nervous system tumors or other
types of cancer. Writing in the November 18 issue of the British
Journal of Cancer (BJC, 87, pp.1257-1266, 2002), Dr. Nick Day
of the University of Cambridge and coworkers write that their
pilot study “can exclude electric field exposure as a cause of a
substantial proportion of leukemia or other childhood malignan-
cies.” They go on to argue that, “Efforts to uncover the causes of
childhood malignancy appear better targeted in other directions.”
Alasdair Philips, a consultant based in Ely, Cambridgeshire, does
not think they should give up quite yet. “The UKCCS dataset
should now be analyzed with the combined electric and magnet-
ic field metric used by Dr. Anthony Miller to investigate occu-
pational exposures,” he told Microwave News. Philips had strong-

ly urged the UKCCS group to investigate the possible role of
electric fields (see, for instance, MWN, N/D96). Miller, who re-
tired from the University of Toronto and now does research in
Germany, has found much higher risks of leukemia among util-
ity workers exposed to electric fields over long periods of time
(see MWN, M/J00; also p.3). Miller had previously reported that
leukemia rates can be up to 11 times higher for workers exposed
to magnetic and electric fields (see MWN, J/A96). Three years
ago, Day’s team found no link between magnetic fields and child-
hood cancer (see MWN, N/D99 and J/F00). Later, Day contrib-
uted his magnetic field data to the meta-analysis led by Dr. An-
ders Ahlbom of the Karolinska Institute in Stockholm. Using
the U.K. data together with those of other investigators, Ahlbom
found an EMF–cancer association (see MWN, S/O00). Day’s mag-
netic field study has been sharply criticized by Dr. Denis Hen-
shaw of the University of Bristol, who argues that electric fields
can influence the movement of pollutants and the way they are
absorbed by those nearby (see MWN, J/F00 and M/A00; also p.3
and p.12). The UKCCS project appears to attract controversy. In
the November 9 issue of the Lancet, two American researchers
dispute the UKCCS’s findings that have also exonerated any pos-
sible role of radon or gamma radiation (these studies were pub-
lished in the BJC earlier this year). Concerns over the exposure
assessments used by the UKCCS prompted the Americans to
caution that there remains “doubt as to whether or not radon and
gamma radiation have been adequately studied.”
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Prudent Avoidance Endorsed
“It is rarely possible to provide 100% proof for any particular
human health outcome as a function of exposure, and proof at
this level of certainty certainly does not exist here. However, the
evidence that magnetic fields cause leukemia in children is suffi-
ciently strong that, in my judgment, any jurisdiction which know-
ingly subjects children to this hazard is irresponsible and legal-
ly liable for the outcome.”

—Dr. David Carpenter, School of Public Health, State
University of New York, Albany, October 1 letter to the SDAB

“Basically, new buildings, especially schools, should not be built
anywhere near high-voltage power lines.”

—Dr. Denis Henshaw, University of Bristol, U.K.,
October 3 letter to the SDAB

“I...urge you to take every step possible to ensure that school
construction is not close to power lines.”

—Dr. Anthony Miller, professor emeritus, University of
Toronto, Canada (now at the German Cancer Research Center in

Heidelberg), December 3 letter to Edmonton officials

“I can make a strong case, based on the data and the studies, that
power lines do increase the risk of childhood leukemia....Are
you willing to assume the risk that choosing this site may result
in several cases of cancer that otherwise would not occur?”

—Dr. Daniel Wartenberg, Environmental and Occupational
Health Sciences Institute, Piscataway, NJ,

October 24 letter to the SDAB

Power Line Concerns Put
School on Hold in Canada

Construction of a Catholic school in Edmonton, Canada, has
been halted after a local planning board concluded that it would
be too close to a 240kV transmission line.

Officials of Edmonton Catholic Schools (ECS), which runs
more than 80 local schools, contend that there is no health risk.
“Every expert we talked with and studies we researched did not
find a link to EMFs and childhood leukemia,” Superintendent
Dale Ripley stressed in a November 21 letter to parents. ECS is
planning to challenge the planning board’s decision in court.

The proposed site, 108m from the line, “would not provide
a safe environment” for children, the Edmonton Subdivision and
Development Appeal Board (SDAB) ruled on November 8, over-
turning a zoning permit issued last summer. The available evi-
dence “does establish” that exposures “in the range of 2mG or
greater are associated with higher levels of childhood leukemia,”
according to the SDAB.

According to the SDAB, magnetic fields of up to 2mG were
measured at the proposed site. ECS estimates that the levels are
between 1 and 2mG.

The SDAB said its decision was influenced by IARC’s des-
ignation of EMFs as possible carcinogens, as well as by the con-
clusion of three California EMF Program scientists that they are
inclined to believe that EMFs can cause childhood leukemia. In
addition, a senior Edmonton health official has called for prudent
avoidance in view of the scientific uncertainties.

Lisa Amyotte, the mother of three children who would attend
the school, is leading the opposition. At an October 24 SDAB
hearing, she argued that magnetic fields in schools should not
exceed 1mG, pointing to survey data indicating that EMFs in
most homes are below this level. She noted that, since the early
1990s, Swedish officials have advised against siting schools near
power lines (see MWN, M/J94, N/D95 and M/J01).

Amyotte introduced a letter advocating prudent avoidance
from Dr. Gerald Predy, a physician at Capital Health, which oper-
ates Edmonton’s public health care system. At Amyotte’s request,
Drs. David Carpenter, Denis Henshaw, Anthony Miller and Dan-
iel Wartenberg have written to city officials warning against sit-
ing a school near a power line (see box at right).

Mary McBride of the British Columbia Cancer Agency in
Vancouver is serving as ECS’ EMF consultant. She told the
SDAB that siting the school near the power line poses no health
risk and that such a plan is consistent with prudent avoidance as
defined by Dr. Michael Repacholi’s WHO International EMF
Project.

In an interview with Microwave News, McBride said that, in
her opinion, the scientific evidence does not justify any policy
of prudent avoidance for EMFs. Not enough is yet known about
the type of exposures that present a health risk to devise an ap-
propriate policy, she maintains.

McBride’s outlook appears to be inconsistent with the poli-
cies of the WHO project, however. While Repacholi  has argued
strongly against the use of precautionary limits, he and the project
have endorsed prudent avoidance. In a fact sheet issued last year,

the WHO stated that officials “should consider ways to reduce
people’s exposures” when siting power lines (see MWN, S/O01).

McBride is also downplaying the California report’s conclu-
sion that EMFs present a broad range of health risks (see p.2). In
an interview with the Edmonton Journal (October 29), she stated
that it had not been peer-reviewed.

Dr. Raymond Neutra, the director of the program, strongly
disputed this view. The report underwent “far more extensive
and open” review than did other recent assessments of EMF
health risks, Neutra told Microwave News.

The land for the school, which is adjacent to the power-line
corridor, was given to Edmonton Catholic Schools by the city.
An earlier plan for the site placed the school 70m from the line,
but it was revised after the city-owned utility, EPCOR, mea-
sured magnetic fields of 4.5mG at this distance. Several more
schools, as well as play and sports areas, are planned.

Over the course of the controversy, the Edmonton Journal
reversed its editorial opinion. On May 25, the editors wrote that
“available evidence does not support any concern” for children’s
safety, but on October 15, they argued that “until we know more
about the health effects, power lines should be separated from
new developments by sufficient distance” to minimize expo-
sures to “possibly dangerous EMFs.”

While the parents’ appeal of the zoning permit was pending,
ECS began work on the school, which is planned for 400 chil-
dren at an estimated cost of Can$6.6million (US$4.5million).
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CORRECTION
In our last issue (p.3), we cited the incorrect limit for expo-
sures of arms and legs to 50/60Hz fields in the IEEE’s new
C95.6 EMF standard. The maximum permissible exposure
levels are 758G at 50Hz and 631.7G at 60Hz.

No Increase in Cardiac Risk in
Second Utility Worker Study

Male electric utility workers with high EMF exposures did
not have a greater risk of dying from sudden heart failure, ac-
cording to a new epidemiological study led by Dr. Jack Sahl of
Southern California Edison (SCE) in Los Angeles.

“Our results provide no support for the hypothesis linking
AMI [acute myocardial infarction] mortality to occupational
magnetic field exposure,” Sahl and coauthors conclude in the
November 15 American Journal of Epidemiology (156, pp. 913-
918, 2002).

Dr. Antonio Sastre of the Midwest Research Institute (MRI)
in Kansas City, MO, first proposed the EMF–cardiac link four
years ago, based on his finding that 200mG EMFs could lead to
lower heart rate variability (HRV), a common indicator of car-
diac risk (see MWN, J/A98). Dr. David Savitz found support for
this theory using data on 140,000 workers at five U.S. utilities
from a previous study (see MWN, S/O98).

EPRI commissioned Sahl to do a follow-up with data from
his earlier epidemiological study of SCE employees (see MWN,
M/A93 and J/A93). Looking at roughly the same occupations
as those for which Savitz found the highest risks—electricians,
line repairmen and power plant operators—Sahl sees no greater
AMI mortality in comparison to managers and others whose jobs
entail less exposure.

Cumulative exposures, estimated through measurements and
job descriptions, were not related to cardiac risk except among
those with high exposures in their last five years of work. The
trend of increased risk with higher exposures was statistically
significant. But Sahl maintains that these higher risks reflect the
healthier lifestyles of those who move into managerial positions
compared to those who remain in jobs such as line repair, and
are not due to differences in EMF exposures.

“We did this analysis to see if we should gear up for a major
study on cardiac risk,” Sahl told Microwave News. “I don’t think
the results warrant that.” Last summer, after working as a con-
sultant for several years, Sahl returned to SCE, California’s sec-
ond-largest private electric utility, as director of health and safety
for its power transmission and distribution unit.

Savitz said that it is hard to account for the disparity in the
results of the two studies. “There are many reasons either or both
studies could have gone astray,” said Savitz, who is at the Univer-
sity of North Carolina, Chapel Hill.

For his part, Sastre points to the smaller size of Sahl’s cohort
compared to that of Savitz: “One does not negate the statistical
weight of over 100,000 subjects with a study of 35,000 work-
ers,” he told Microwave News. Sastre, who is a coauthor of the
Sahl paper, would like to do more experiments to better under-
stand the EMF–HRV effect, but he has been unable to find fund-
ing. “At this point,” he said, “we don’t have clear answers from
epidemiology or from the lab.”

Dr. Birgitta Floderus of the Karolinska Institute in Stockholm
is also investigating the link between EMFs and cardiac risk,
using data on Swedish twins. Floderus said that her study has
been submitted for publication.

IEEE’s New EMF Standard
Faces Multiple Challenges

The ink is barely dry on its new ELF-EMF safety standard,
but the IEEE is already facing challenges. Three formal appeals
have been filed contending that the guidelines are flawed.

Ten years after it began its work, ICES (formerly SCC-28)
Subcommittee 3 (SC-3) voted in July to adopt the standard, and
the IEEE Standards Board approved it two months later (see
MWN, S/O02). Designated C95.6, the guidelines protect only
against acute hazards in the 0-3kHz frequency range.

In a complaint filed on October 13, David Fichtenberg con-
tends that the standard violates IEEE ethics rules by ignoring
evidence of possible long-term effects of EMFs, such as cancer.
“The standard should detail the evidence pointing to long-term
risks and then explain why there is no need to protect against
such risks,” Fichtenberg, a resident of Seattle, told Microwave
News.

Fichtenberg also argues that IEEE’s 5kV/m electric field limit
for the public is inadequate because it is known that such fields
can cause painful shocks. Fichtenberg previously helped orga-
nize an unsuccessful legal campaign to overturn the FCC’s RF/
MW exposure limits, which are based in part on an IEEE stan-
dard (see MWN, J/F01).

In a point-by-point rebuttal, Dr. Eleanor Adair, the chair of
ICES, states that Fichtenberg’s arguments are “disingenuous,”
“false” and “without merit.” She and other members of the com-
mittee “strongly disagree” with the charge that ethical rules were
breached.

Bob Ashley submitted his own appeal on October 7 disput-
ing the validity of the standard’s separate limits for “controlled”
and “uncontrolled” environments—a concern also raised by
Fichtenberg. Ashley, currently at St. Cloud State University in
St. Cloud, MN, has long been involved in the EMF debate and
holds patents for power-line configurations to reduce magnetic
fields (see MWN, J/F92 and J/A00).

Both Ashley and Fichtenberg contend that their concerns
about the standard were ignored in discussions within SC-3.

The third complaint was filed by John Bergeron, formerly
with General Electric and now a part-time consultant in Schenec-
tady, NY. “I am opposed to concepts that are occult rather than
explicit in setting this standard,” he told Microwave News.

A three-member panel will review the appeals at the Decem-
ber 9 meeting of the IEEE Standards Board, to be held in Coco-
nut Point, FL. The panel then has 30 days to offer a recommen-
dation to the board.

Kent Jaffa of PacifiCorp, the chair of ICES’ SC-3, declined
to comment, explaining that he did not want to say anything that
might compromise the appeal process.



5MICROWAVE NEWS  November/December 2002

U.K. To Study Cancer Rates near
Phone Towers—COST Disagrees

The U.K. mobile phone research program will go for-
ward with an epidemiological study of cancer among chil-
dren living within 500 meters of mobile phone base stations.
Although no official announcement has yet been made, Mi-
crowave News has learned that Dr. Paul Elliott of the Imperi-
al College of Science, Technology and Medicine in London
will lead the new study.

The two-year, case-control study will focus on leukemia
and lymphoma among children aged four or younger. It will
also include brain tumors and other types of cancer.

At the same time that the Stewart panel was endorsing
the new study, the COST281 committee on wireless health
risks was working on a “scientific comment” explaining why
such a study is a bad idea.

“At present, there is insufficient basis for performing sci-
entifically sound epidemiological studies of the health im-
pact of mobile telecommunication base stations,” according
to a draft of the comment. In fact, such a study “could be
expected to raise rather than lower existing concerns,” it con-
tends. The comment, which is being prepared at the request
of the Swiss government, is due to be completed soon.

“From a scientific point of view, there is no need for
such a study,” said Dr. Norbert Leitgeb of Austria’s Graz
University of Technology, the chair of COST281, during a
COST management meeting. “There is a greater need to re-
assure the public.”

The weakest point is the selection of health outcomes
for such an epidemiological study, the draft comment states.

For instance, Dr. Tom McManus of Ireland’s Depart-
ment of Public Enterprise, a member of the COST panel,
said that the study of sleep problems among those living
near the shortwave transmitter in Schwarzenburg, Switzer-
land, had sensitized the public to this particular endpoint
(see MWN, J/F96). “I did not sleep well last night, but I
blame it on wine, not on a phone mast,” McManus said dur-
ing the COST committee’s discussion.

«Eye on Europe »

LAWRIE CHALLIS
STEPS IN

SIR WILLIAM
STEWART RESIGNS

Sir William Stewart is no longer watching over the U.K. Mo-
bile Telecommunications and Health Research (MTHR) Pro-
gram. At the close of a seminar held in London on November 11

(see p.9), Sir William announced that he is
stepping down as the chair of the committee
that manages the program because of time
constraints—he has been selected to head the
newly created Health Protection Agency. Dr.
Lawrie Challis, the former vice chair of the
panel, has replaced Stewart. Challis, an emeri-
tus professor of physics at the University of
Nottingham, is also a member of the Advi-
sory Group on Non-Ionizing Radiation (AG-

NIR) of the National Radiological Protection Board (NRPB).
In May 2000, a committee chaired by Stewart,
with Challis as vice chair, issued what would
become a highly influential report. The Stew-
art report recommended the MTHR research
effort, as well as a precautionary approach to
mobile phone risks (for instance, it discour-
ages children from using cell phones; see
MWN, M/J00). One of the report’s other rec-
ommendations is that the state of knowledge
on the possible health effects be reviewed
again within three years. That evaluation, which will be written
by AGNIR and is due next year, is in preparation.

«« »»
Meanwhile, the MTHR program is planning to issue its third
call for research proposals. At the London meeting, the pro-
gram management committee announced that two areas now have
the highest priority: the impact of the precautionary approach to
mobile phone health risks on people’s risk perception and be-
havior and an evaluation of past efforts to provide information
about such risks. A discussion paper is at: <www.mthr.org.uk>.

«« »»
The French government report on mobile phones, known as the
Zmirou report, is also being updated. Like the Stewart com-
mittee, the Zmirou panel advocated precautionary policies (see
MWN, J/F01 and J/A02). The new version is due out in Febru-
ary....At least one member of the committee is still recommend-
ing a cautious approach. Dr. Pierre Aubineau of the University
of Bordeaux advises those who use mobile phones to limit their
calls and to try to use phones where communication with the
base station can be done at low power. “Personally, I think there
is a risk,” Aubineau said in an interview on French television
(France2) aired on October 20—at the same time he acknowl-
edged that there is no proof of a health risk. Last year, Aubineau
reported that he could see microwave-induced leakage through
blood vessels in the brain and suggested that this could explain
the headaches reported by users of mobile phones (see MWN,
N/D01)....Aubineau’s research was part of the national research

HIGHLIGHTS

program known as COMOBIO (short for Communications
Mobiles et Biologie) and there has long been an expectation that
the program would be renewed. Speaking at the London MTHR
workshop, Dr. Bernard Veyret said that he hoped that COMO-
BIO+, as the follow-on effort is known, would get under way
next year. “Everyone agrees that it should be done, but they still
have to find the money,” he later told Microwave News. Never-
theless, Veyret is optimistic. “It is very likely,” he said.

«« »»
ETH, the Federal Institute of Technology in Zurich, and mobile
phone service providers Orange, Sunrise and Swisscom have
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launched the Swiss Research Foundation on Mobile Commu-
nication. Projects on a broad range of topics—including health
and environmental effects and risk management—will be eli-
gible for funding from its research budget of SFr550,000 (US
$380,000). A scientific committee chaired by Dr. Heinz Gutscher
of the University of Zurich will select the projects. ETH’s Dr.
Gregor Dürrenberger is also on the committee and will serve as
the executive director of the foundation. The president of the board
of directors is ETH’s Dr. Werner Bächtold, with Dr. Mirjana Mos-
er of the Federal Health Office serving as vice president. Other
board members include Dr. Bernhard Aufdereggen of Physicians
for Environmental Protection and ETH’s Dr. Niels Kuster. The
foundation is a continuation of an earlier effort launched in 1999
by ETH and diAx, a service provider that later merged with Sun-
rise. Ten research projects are ongoing: Results will be presented
at the Zurich EMC meeting in February (see p.12). The next
deadline for proposals is September 1, 2003. For further details,
go to <www.ifh.ee.ethz.ch/Microwave/reco>....Orange, Sunrise
and Swisscom are also bankrolling a new Ombudsman for Mo-
bile Communication and the Environment, which seeks “con-
structive solutions” to disputes over the siting of base station
antennas, among other problems, as an alternative to lengthy

court battles. The ombudsman’s office, located in Bern, is staffed
by the Swiss Interior Ministry under the direction of Erika Forster-
Vannini, a member of the Council of the States, one of the coun-
try’s two legislative chambers. She is responsible to a board com-
posed of four legislators and a representative of the wireless in-
dustry. The office’s Web site is <www.omk.ch>.

«« »»
More than 200 physicians in Germany have endorsed a call for
stricter RF/MW exposure limits and a ban on the use of mobile
phones by children. The signers of the “Freiburg Appeal,” pub-
lished by the Interdisciplinary Society for Environmental Medi-
cine (known as IGUMED) on October 9, contend that radiation
from mobile phones and base stations, as well as DECT digital
cordless phones, is to blame for a “dramatic rise” in health prob-
lems among their patients, including cancer, cardiac disorders,
neurodegenerative diseases. The text of the appeal is available
in German at the society’s Web site, <www.igumed.de>, along
with a list of the 59 charter signers. A complete list of signers is
at <www.elektrosmognews.de>. The EMR Network has posted
English, French and Italian translations of the appeal at
<emrnetwork.org/news>.

Tenforde declined to name the other members of the com-
mittee. William Beckner, the executive director, did not respond
to phone calls.

McDonald’s declined to comment or be interviewed.
In a written statement to Microwave News, Tenforde said that

the report will be made available “upon written request once the
[NCRP’s] board of directors has approved the report and it is
finalized.” He anticipates that the report will be ready “reason-
ably soon.”

Tenforde also wrote that, “The report has been subjected to a
rigorous peer review and the NCRP committee that drafted the
report is in the process of responding to a number of construc-
tive comments and suggestions made by the reviewers.”

 In October, the U.K. arm of McDonald’s confirmed to the
British press that 120 of its restaurants are now being used as an-
tenna sites. “There have been 450 medical research studies into
mobile phones, none of which has found a link between anten-
nas and ill health,” a McDonald’s spokesperson told the London
Times (October 9). The Sun (October 8), a tabloid, reported that
the company would not reveal how much it is being paid to house
the antennas.

The draft NCRP report endorses the RF/MW exposure stan-
dards adopted by the Federal Communications Commission
(FCC):

Available evidence and research to date indicate that adher-
ence to the FCC guidelines will avoid adverse effects of RF
exposure on the nervous system and animal behavior, ef-
fects on vision and the neuroendocrine system, cardiovascu-
lar and hematological effects, immune system effects and
effects on potentially sensitive tissues involved in reproduc-
tion, embryonic development and post-natal development.

McDonald’s NCRP Report  (continued from p.1)

The report goes on to state that “recent reviews of the epide-
miological literature, including extensive studies on humans
exposed to modulated RF signals from wireless communcations
systems, have not given any indication of carcinogenic effects.”
Two reviews are cited in support of this view: one published in
1999 by a team led by Dr. John Moulder (see MWN, M/J99) and
one by Drs. John Boice and Joseph McLaughlin written for the
Swedish Radiation Protection Authority, which was released in
September (see MWN, S/O02).

“Based on the body of current evidence from laboratory and
human studies, there is no basis on which to modify the current
FCC guidelines,” the draft NCRP report concludes.

The draft notes that some countries follow ICNIRP guide-
lines, but makes no mention of those that have adopted stricter
limits for wireless facilities—Italy and Switzerland, for example.

McDonald’s, which has its headquarters in Oakbrook, IL,
operates over 30,000 fast-food restaurants in 120 countries.

The NCRP is chartered by the U.S. Congress. Most of its work
is done under contract to federal agencies. Corporate sponsors
typically support the council with donations of $5,000 per year.

In recent years, the NCRP’s handling of non-ionizing radia-
tion (NIR) has repeatedly met with controversy. In the summer
of 1999, then-president Charles Meinhold pledged to release a
draft of a long-delayed report on EMF health risks by the end of
the year (see MWN, J/A99). But it has yet to appear. Not long
afterward, the council laid off its only NIR staff scientist (see
MWN, J/F00). Then last year, the committee revising the NCRP’s
RF/MW exposure guidelines was disbanded—it was later re-
vived, but work has not yet resumed (see MWN, S/O01 and J/A
02). A report on modulation effects, begun eight years ago, is
still under review (see MWN, M/J95).



7MICROWAVE NEWS  November/December 2002

Defendants in U.S. Radar Lawsuit
Company Selected System(s)

General Electric AN/FPS-7
Honeywell (Bendix) Ajax Hercules
ITT Industries/ITT Gilfillan radar components
Lucent (Western Electric) Nike Ajax & Nike Hercules
Raytheon Co. Hawk & Patriot

German Veterans Sue in U.S. over
Ionizing Radiation from Radar

German veterans are suing the manufacturers of U.S. mili-
tary radar systems, claiming that they were exposed to poten-
tially harmful X rays from the radars’ electronic components.

The class-action lawsuit filed in Texas state court in El Paso
on October 8 also seeks compensation for a similarly exposed
U.S. veteran. The plaintiffs could potentially include anyone—
of any nationality—who worked near military radars made by
Lucent, Raytheon or the other defendants (see box below).

GE, Lucent and Raytheon declined to comment.
Several hundred German veterans have long been seeking

compensation for a host of ailments that they believe resulted
from working close to radars. Last year, a report commissioned
by the German government found that X rays from high-power
radar transmitters were responsible for at least some of the can-
cers among the veterans (see MWN, S/O01).

At that time, the German defense ministry stated that it would
give “prompt, nonbureaucratic” compensation to those who were
injured, but last spring, after only a few claims had been approved,
a veterans’ group took the ministry to court (see MWN, M/A02).

(In November, a Danish workers compensation agency ap-
proved a radar repairman’s claim that X-ray exposures he re-
ceived while serving in the air force caused his cancer, accord-
ing to Danish press reports.)

Reiner Geulen, a Berlin lawyer who is representing the vet-
erans, maintains that the American radar manufacturers share
responsibility for their injuries. Prof. Anthony Sebok of Brook-
lyn Law School in New York City, who is advising Geulen, told
Microwave News that the U.S. courts are the “appropriate” place
for a lawsuit because “the radars were made here and the plain-
tiffs were trained to use them here.”

The lead attorney in the U.S. lawsuit, Jonathan Auerbach of
Berger&Montague in Philadelphia, explained that the suit’s fo-
cus on ionizing radiation is a direct result of last year’s report for
the German government. “That’s the starting point for us in mak-
ing a case we can win,” he said in an interview.

The high-power—greater than 5kV—transmitter tubes emit
X rays and these “were not adequately protected by shields,”
according to Auerbach’s complaint. It also contends that person-
nel were never warned about X-ray hazards or given protective
clothing and that maintenance was routinely carried out while
radars were “fully operational.”

The potential health risks of X rays from unshielded klystron
microwave tubes have been known for decades. In 1960, nine
technicians at the Lockport Air Force Station near Buffalo, NY,

Litigation Roundup
On November 27, lawyers for Dr. Christopher Newman
notified Judge Catherine Blake of the U.S. District Court
in Baltimore that they will appeal her dismissal of Newman’s
suit against Motorola and many others in the wireless indus-
try. Newman, represented by Russell Smouse and John An-
gelos of the Peter Angelos law firm in Baltimore, alleges that
the use of mobile phones caused his brain tumor. Blake dis-
missed the suit on October 31, a month after rejecting the en-
tire slate of expert witnesses who were prepared to testify
on Newman’s behalf. She found that the evidence linking
mobile phones to cancer has not “gained general acceptance
in the scientific community” (see MWN, S/O02). The U.S.
Court of Appeals for the Fourth Circuit in Richmond, VA,
will now review the case.

«« »»
Following oral arguments held on November 1, Judge Blake
is preparing to rule on a motion to dismiss the five class-
action lawsuits that would force wireless companies to in-
clude a headset with every mobile phone. In a shift in strat-
egy, plaintiffs’ attorneys, led by the Peter Angelos firm, are
now playing down the argument that mobile phones are de-
fective because they expose users to potentially harmful radi-
ation—a key claim in the original filings (see MWN, M/J
01). All but one of the complaints were amended in Septem-
ber to argue that the wireless industry’s assurances of safety
violate state laws against false advertising and marketing.
Blake might have prompted the move with a June ruling
stating that the FCC has the authority to set safety guide-
lines for mobile phones and that it had “considered and re-
jected a headset requirement” (see MWN, J/A02). Only Mi-
chael Allweiss of Lowe, Stein in New Orleans is standing
firm. In January 2001, a federal judge in Louisiana ruled
that his suit, Naquin et al. v. Nokia et al., is not preempted
by federal phone safety rules.

«« »»
Chicago lawyer Ben Barnow has suffered another setback
in his lawsuit on behalf of mobile phone users whose pri-
vacy, he claims, was invaded by an industry-sponsored epide-
miological study. On October 9, an Illinois state court in Chi-
cago once again dismissed Busse et al. v. Motorola et al.
Judge Stephen Schiller’s handwritten, one-page order gave
no explanation for the decision. Barnow has notified the court
that he will appeal, according to defense attorneys. Barnow
did not return calls for comment. The lawsuit was filed in
1995 when Barnow, on behalf of Jerald Busse and others,
contended that Epidemiology Resources Inc. (ERI) had used
confidential billing records without obtaining the plaintiffs’
consent for what was in effect a test of phone safety. The
study was commissioned by Wireless Technology Research
(WTR), the now-defunct industry research effort led by Dr.
George Carlo (see MWN, J/F96). The human testing claim
was dismissed in 1997. Last year, WTR’s insurance com-
pany settled, giving $1million to Barnow and $400,000 to
Carlo (see MWN, J/A01, N/D01 and M/A02).
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Mobile Phone Industry Panel:
Nonthermal Effects Impossible
Nonthermal mechanisms are highly unlikely and most

likely impossible. That is the consensus of a seminar spon-
sored by the mobile phone industry at the end of October.

While the meeting was modeled after the Gordon con-
ferences, where discussions are all off-the-record, Dr. Mays
Swicord of Motorola offered the following sense of the par-
ticipants’ outlook: “Some mechanisms are impossible and
some have inherent limits—that is, they occur at certain field
strengths or in certain frequency ranges. In communication
bands, none of the nonthermal mechanisms are applicable.”
Swicord and Dr. Asher Sheppard, a consultant in Redlands,
CA, organized the seminar.

Yale University physicist Dr. Robert Adair, who attended
the seminar, told Microwave News that he would put the odds
of finding a nonthermal RF effect at a hundred to one. At
power frequencies, the odds are a million to one. “The idea
that 3-4mG power-line fields can have effects is just crazy,”
he said. (For similar and opposite views from two other physi-
cists, see p.14 and p.11, respectively.)

The six speakers at the meeting were: Drs. Dean Astum-
ian, University of Maine; Q. Balzano, consultant, Annapo-
lis, MD; Frank Barnes, University of Colorado; Kenneth Fos-
ter, University of Pennsylvania; Earl Prohofsky, Purdue Uni-
versity; and James Weaver, MIT.

The meeting was closed to the press (see p.12).

HIGHLIGHTS
sures, is also a plaintiff in the suit.

Auerbach believes that many military personnel from the U.S.
and other NATO countries were also exposed to X-ray radiation
from radar. A statement posted at <www.bergermontague.com>
advises veterans who think that they might have been injured to
contact the firm.

In the early 1980s, the U.S. military settled a number of claims
brought by servicemen who blamed radar radiation for cataracts
and other health problems (see MWN, D82).

In September, a new commission requested by the Bundestag,
the German parliament, began looking into the dispute under the
direction of Wolfram König, the president of the Federal Office
for Radiation Protection (see also MWN, J/A01).

became seriously ill following X-ray exposure during the instal-
lation and testing of a high-power FPS-7 search radar.

The new suit seeks compensation for those who worked close
to any of a large number of radars any time between 1958 and
1994. Until a class is authorized, the plaintiffs consist of nine vet-
erans who were trained at a radar school run jointly by the U.S.
and German military at Fort Bliss, near El Paso.

Five developed leukemia and skin, bladder and pharyngeal
cancer, among other ailments. The other four are healthy but want
the defendants to pay for medical surveillance. The German As-
sociation To Support the Radar-Injured, which represents nearly
500 radar operators, technicians and mechanics who believe that
their health problems are due to X rays or other harmful expo-

GSM Modulation Is Key to Nonthermal, Neurological Effects
Two new studies, one with humans and one with birds, show

that RF/MW radiation, when modulated, can cause nonthermal,
neurological effects.

Drs. Peter Achermann and Alexander Borbély of the Univer-
sity of Zurich have confirmed and extended their previous work
showing that mobile phone radiation can affect sleep (see MWN,
N/D99 and N/D00). In their latest experiment,* they found that
a 30-minute exposure to a 900MHz, 1W/Kg GSM signal altered
electrical activity, both before and after sleep onset, in the brains
of 16 young men who served as test subjects. But the Swiss re-
searchers saw no changes when they used continuous-wave (CW)
—that is, unmodulated—900MHz radiation.

Achermann and Borbély report what they call a “striking”
finding—that the digital signal affected the brain’s electrical ac-
tivity for hours after the 30-minute exposure. “Surprisingly,” they
write, the EEG changes “appeared to increase in the course of
the night.”

In a second study, with 13 subjects exposed to the same GSM
radiation, the Swiss team found that blood flow increased in the
parts of the brain that were closest to the simulated handset.

The changes in blood flow, which were demonstrated with
PET scans, occurred in the region of the brain that plays a major
role in working memory, according to the Swiss researchers.

“Borbély’s EEG result can only be interpreted as a nonthermal
effect, because it disappears with a CW exposure,” said Dr. Niels
Kuster. “Even though the digital signal has a greater peak power
than the CW signal, the difference in temperature is inconsequen-
tial and cannot explain the different effects.” Kuster, the director
of the Zurich-based Foundation for Research on Information Tech-
nologies in Society, is a member of the Borbély study team.

Drs. Robert Beason and Peter Semm, working with avian
brains, have shown that GSM radiation increased the rate of neu-
ral activity by an average of 3.5-fold, though the rate decreased

*R. Huber et al., “Electromagnetic Fields, Such As Those From Mobile
Phones, Alter Regional Cerebral Blood Flow and Sleep and Waking EEG,”
Journal of Sleep Research, 11, pp.289-295, December 2002. A discussion
of the findings with many details is at <www.unizh.ch/phar/sleep/handy>.
†R. Beason and P. Semm, “Responses of Neurons to an Amplitude Modu-
lated Microwave Stimulus,” Neuroscience Letters, 333, pp.175-178, 2002.

in some cells. Here again, unmodulated signals had no effect.
“We found a generalized response, not one that is specific to

a single type of receptor,” Beason told Microwave News. “The
power was just too low for it to have been a thermal response.”

In their paper,† Beason and Semm estimate the SAR to be
0.05W/Kg in the brains of exposed zebra finches.

Beason joined the U.S. Department of Agriculture’s National
Wildlife Research Center in Sandusky, OH, on December 1.
Semm, who is at the Goethe University in Frankfurt, could not be
reached for comment.
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“We can forget small
temperature effects”

— Roland Glaser

“We see a big gap
between microwaves

and heat alone.”
— David de Pomerai

Nonthermal or Thermal Effects: Does It Matter?  (continued from p.1)

ness by sensing a temperature difference of only 0.002ºC—this
fact is in every zoology textbook, he said. “A very, very small
temperature change can have an enormous effect on the nervous
system.”

On a practical level, discarding the nonthermal label can make
a researcher’s life much easier—as Leszczynski has himself
learned. “Often when you talk about finding a nonthermal ef-
fect, it’s like a death sentence,” he remarked.

In a set of widely publicized experiments, which have be-
come a lightning rod for those who don’t believe in nonthermal
effects, Leszczynski has reported that
mobile phone radiation can activate heat
shock proteins (hsp)—also known as
stress proteins—at levels that are not as-
sociated with heating (see MWN, J/A01,
M/J02 and J/A02; also p.13).

At the London meeting, Dr. Theodo-
ros Samaras of Greece’s Aristotle Uni-
versity of Thessaloniki provided experi-
mental support for Leszczynski’s claim.
Samaras said that his calculations and
measurements carried out by Jürgen
Schuderer of the Foundation for Re-
search on Information Technologies in
Society in Zurich showed that the maximum temperature change
in Leszczynski’s cells is between 0.033ºC and 0.045ºC. “There
are no hot spots,” Samaras said, in the cells exposed to 1800MHz
at a maximum specific absorption rate (SAR) of 2W/Kg.

Moments earlier, Dr. Eleanor Adair, in an invited talk, had
pointed out that a temperature change of 0.03ºC is too small to
be detected in the brain of live mammals, including humans,
“by any instrument currently available.” Adair recently retired
from Brooks Air Force Base in San Antonio and is now back
home in New Haven, CT.

Yet, here again, models show that a simple biological system
can detect this small temperature difference. Adair said that Dr.
Robert Adair, the Yale University physicist and her husband, has
recently reported that as few as 100 axons can sense a tempera-
ture change of 0.03ºC.*

Is There One Reproducible Effect?
At the close of a seminar on the U.K. mobile phone research

program,† held the day before the COST workshop,‡ Dr. Edward
Grant, a physicist and a former longtime member of the NRPB’s
Advisory Group on Non-Ionizing Radiation, made it clear that
he is willing to “consider novel mechanisms of interaction” to
explain a low-level effect. But, he said, “Most scientists agree
that before it can be accepted, it must be verified by an indepen-

dent lab.”
Dr. James Metcalfe of the University of Cambridge then asked

everyone whether there is a single low-
level RF/MW effect which is reproduc-
ible and widely accepted. No one accept-
ed the challenge.

But two days later at the end of the
COST meeting, a senior European re-
searcher—who wishes to remain anony-
mous—pointed to the hsp effect as the an-
swer to Metcalfe’s question.

Researchers from Denmark, the U.K.
and the U.S., in addition to Finland’s Les-
zczynski, all reported activation of hsp by
nonthermal levels of microwaves at the
meeting.

Dr. David de Pomerai of the Universi-
ty of Nottingham in the U.K. said that he had eliminated a tem-
perature increase of greater than 0.2ºC in his hsp experiments
with worms (C. elegans).

“We continue to see a big gap between the action of micro-
waves and heat alone,” de Pomerai said in an interview. When
asked whether it mattered if a nonthermal effect was later found
to be due to heating, de Pomerai responded, “There would be less
public concern, but I am not sure you can dismiss it entirely.”

Dr. Sianette Kwee of Denmark’s University of Aarhus said
that she had found that in order to detect elevated hsp in cells

without EMF exposure, they must be
heated by 5-8ºC.

France’s Dr. Florence Poulletier de
Gannes, a member of Dr. Bernard Vey-
ret’s lab at the University of Bordeaux,
was the only speaker who failed to see
an hsp effect. She said that she had not
observed changes in the production of
hsp in any of the cell models tested. She
will soon try again with cells provided
by Leszczynski.

Even in the face of the conflicting
French data, Dr. Reba Goodman of Co-
lumbia University in New York City
voiced her frustration that the hsp work

was not getting the respect it deserved. “You cannot ignore all
these studies anymore,” she said.

Goodman distributed a letter she had written to the WHO
with Dr. Martin Blank, also of Columbia, which states that the
hsp work “certainly suggests that the old safety standards based
on thermal responses alone make no biological sense.”

De Pomerai closed by offering a positive outlook on the hsp
experiments. “Even if our work is confirmed, it is not necessar-
ily a bad thing.” He reminded the COST meeting that seven years
ago a team at the University of Colorado reported that worms
that experienced environmentally induced stress actually lived
longer.¶

* R.K. Adair, “Simple Neural Networks for the Amplification and Utiliza-
tion of Small Changes in Neuron Firing Rates,” Proceedings of the Nation-
al Academy of Sciences, 98, pp.7253-7258, June 19, 2001.
† Mobile Telecommunications and Health Research Program (MTHR): Re-
search Seminar, London, U.K., November 11-12, 2002. See also p.5. Ab-
stracts of most of the presentations are at <www.mthr.org.uk/meetings>.
‡ Subtle Temperature Effects of RF-EMF, a COST281 Workshop, London,
U.K., November 12-13, 2002. Many of the talks will soon be posted at
<www.cost281.org>.

¶ G.J. Lithgow et al., “Thermotolerance and Extended Life-Span Conferred
by Single-Gene Mutations and Induced by Thermal Stress,” Proceedings
of the National Academy of Sciences, 92, pp.7540-7544, August 1995.

Reporting a non-
thermal effect is“like
a death sentence.”

— Dariusz
Leszczynski
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Hot New Papers
J. Lass et al., “Effects of 7Hz-Modulated 450MHz Electromagnetic Radia-
tion on Human Performance in Visual Memory Tasks,” International Jour-
nal of Radiation Biology, 78, pp.937-944, September 10, 2002.

“A homogeneous group of 100 subjects (37 female, 63 male) were
randomly assigned to either the exposed ([7Hz-modulated 450MHz]
10-20min, 0.158mW/cm2 [0.0095W/Kg]) or the sham-exposed group.
A battery of three different tests measured attention and short-term
memory....The results suggest that low-level 7Hz-modulated micro-
wave radiation has different effects on the cognitive tasks of different
complexity levels. These effects might cause a decrease in the number
of errors for less complicated neuropsychological tasks and an increase
in the errors for more complicated ones.”
Reprints: Jaanus Lass, Tallinn Technical University, Tallinn, Estonia,
E-mail: <jaanus@cb.ttu.ee>.

Christoffer Johansen, Maria Feychting, Mogens Møller, Per Arnsbo, Anders
Ahlbom and Jørgen Olsen, “Risk of Severe Cardiac Arrhythmia in Male
Utility Workers: A Nationwide Danish Cohort Study,” American Journal
of Epidemiology, 156, pp.857-861, November 1, 2002.

“The cohort of 24,056 men employed at utility companies between
1900 and 1993 was linked to the nationwide, population-based Danish
Pacemaker Register, and the numbers of persons who had undergone
pacemaker implantation between 1982 and 2000 were compared with
corresponding numbers in the general population. In addition, the data
on the utility workers were fitted to a multiplicative Poisson regression

model in relation to estimated levels of exposure to 50Hz electromag-
netic fields. Overall, based on 135 men with pacemakers (140 expected),
there was no increased risk of severe cardiac arrhythmia among the
utility employees; the risk estimate was 0.96 (95% confidence inter-
val=0.81-1.14). No clear dose-response pattern emerged with increas-
ing levels of exposure to electromagnetic fields or with duration of
employment. These results are largely reassuring, since they do not
support the hypothesis of a link between occupational exposure to elec-
tromagnetic fields and an excess risk of severe cardiovascular arrhyth-
mia leading to permanent implantation of a pacemaker.”
Reprints: Dr. Christoffer Johansen, Institute of Cancer Epidemiology,
Danish Cancer Society, Copenhagen, E-mail: <christof@cancer.dk>.

Margaret Wrensch et al., “Epidemiology of Primary Brain Tumors: Cur-
rent Concepts and Review of the Literature,” Neuro-Oncology, 4, pp.278-
299, October 2002.

“Primary malignant brain tumors clearly represent a heterogeneous group
of diseases. Therefore, a workable consensus on classification and in-
creased use of molecular tumor markers in concert with improved sur-
veillance and registration are necessary to characterize homogeneous
subgroups of the many heterogeneous categories of primary brain tu-
mors....This concept and others reinforce the notion that [glioblastoma
multiforme] is not one but probably many diseases that must be distin-
guished if progress is to be made in determining etiology....The descrip-
tive epidemiology of brain tumors suggests that a major unaccomplished

FROM THE FIELD

«Standards Watch »
• The Australian Communications Authority (ACA) is mov-
ing to adopt ICNIRP’s limit for exposures from mobile phones.
The maximum SAR will increase to 2.0W/Kg, averaged over
10g, from 1.6W/Kg over 1g under regulations to be introduced
early next year, ACA’s Stephen Jones in Canberra told Micro-
wave News. The new ACA rules will not treat the ear (pinna) as
an “extremity” with a higher allowable SAR, an approach taken
by the IEEE but not by ICNIRP (see below and MWN, J/F01).
The ACA is also planning to follow the ICNIRP guidelines in
regulating telecom transmitters. Last May, the Australian Radia-
tion Protection and Nuclear Safety Agency (ARPANSA)
adopted a new set of RF/MW radiation exposure standards based
on those of ICNIRP (see MWN, M/J02). Until the ACA pro-
mulgates its new rules, the long-standing, frequency-indepen-
dent, or “flat,” limit of 200µW/cm2 for public exposures—origi-
nally adopted by Standards Australia in 1985—will continue to
be in effect. The new rules for mobile phones were scheduled to
be posted on the ACA’s Web site, <www.aca.gov.au>, by early
October, but at press time in early December they have yet to be
made public. The ACA did announce in October that the base
station siting code, Deployment of Radiocommunications Infra-
structure, originally developed by the Australian Communica-

HIGHLIGHTS

tions Industry Forum, was now official (it is on the ACA Web
site; see MWN, M/J02). It requires wireless network operators
to minimize unnecessary exposures and consider alternatives
to siting antennas near “sensitive” locations such as schools.

• The Council of the European Union (EU) is developing guide-
lines for occupational exposures to power-frequency EMFs
and RF/MW radiation. At an October 8 meeting in Luxembourg,
health and labor ministers from the 15 member states agreed
that minimum requirements are needed to prevent “a number of
potentially acute health effects.” The Danish ministers who are
the current presidents of the council hope to have a draft ready
when their Greek counterparts take the helm at the beginning of
2003, EU spokesperson Luís Amorim told Microwave News.
The decision to write a standard followed a seminar hosted by
the council in Luxembourg on September 20, at which represen-
tatives of ICNIRP made the case for using their guidelines. The
Danish delegation concluded that the ICNIRP standard “could
form the basis” for exposure limits, and recommended that the
EU also draft measurement procedures in cooperation with
CENELEC, the European standard-setting group. Three years
ago, the EU council adopted ICNIRP-based guidelines for expo-
sures of members of the general public (see MWN, J/A99).
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task is to formulate and evaluate explanations for the consistently ob-
served sex and ethnic differences for glioma and meningioma. Among
the most provocative clues to the etiology of primary brain tumors in
adults is the characteristic sex difference, with gliomas being more preva-
lent among men and meningiomas among women....Further analytic
studies of environmental factors (viruses, radiation and carcinogenic or
protective chemical exposures through diet, workplace or other sources),
when combined with incorporation of potentially relevant polymor-
phisms that might influence susceptibility, may help us understand this
devastating collection of diseases....To conclude, primary brain tumors
probably stem from multiple exogenous and endogenous events. To date,
the few proven causes (inherited genetic syndromes, therapeutic ioniz-
ing radiation and immunosuppression giving rise to brain lymphomas)
account for only a small proportion of cases.”
Reprints: Dr. Margaret Wrensch, University of California, San Francis-
co, E-mail: <wrensch@itsa.ucsf.edu>.

J.B. Burch et al., “Melatonin Metabolite Excretion Among Cellular Tele-
phone Users,” International Journal of Radiation Biology, 78, pp.1029-1036,
November 1, 2002.

“The relationship between cellular telephone use and excretion of the
melatonin metabolite 6-hydroxymelatonin sulfate (6-OHMS) was eval-

Thermal Noise Limit
May Not Be a Limit at All

W.T. Kaune, “Thermal Noise Limit on the Sensitivity of Cel-
lular Membranes to Power-Frequency Electric and Magnetic
Fields,” Bioelectromagnetics, 23, pp.622-628, December 2002.

“Several authors [Weaver&Astumian, Adair and Bennet]
have concluded that thermal electromagnetic noise will be
of sufficient magnitude to overwhelm electric and/or mag-
netic fields induced by environmentally generated, power-
frequency [EMFs] in the membranes of living cells located
in the bodies of humans. Yet, there are research reports [Har-
land&Liburdy, Blackman et al., Ahlbom et al. and Greenland
et al.] that indicate that living cells may respond to power-
frequency electric and/or magnetic field levels well below
the limits set by these thermal noise arguments. The purpose
of this study is to suggest that published thermal arguments
may not make a full accounting of all membrane force fields
of thermal origin, and that when such an accounting is made,
the net thermal noise fields may be smaller in the power-fre-
quency range than previously thought....[T]he induced mem-
brane field estimates developed in this study are sufficiently
large, when compared to the estimated thermal noise fields,
to render unwarranted any such suggestion of a thermal noise
problem. If the calculations presented in the study are at least
approximately correct, there may be no thermal limit on the
response of cellular membranes to exposures to environmen-
tal levels of [EMFs]. However, this does not mean that these
cells will actually respond to such an external exposure....The
final determination of whether such responses do occur is a
matter for experimental study.”
Reprints: Dr. William Kaune, Richland, WA, E-mail:
<wtkaune@yahoo.com>.

uated in two populations of male electric utility workers (Study 1, n=
149; Study 2, n=77)....No change in 6-OHMS excretion was observed
among those with daily cellular telephone use >25min in Study 1 (5
worker-days). Study 2 workers with >25min cellular telephone use per
day (13 worker-days) had lower...mean nocturnal 6-OHMS concentra-
tions (p=0.05) and overnight 6-OHMS excretion (p=0.03) compared
with those without cellular telephone use. There was also a linear trend
of decreasing mean nocturnal 6-OHMS/creatinine concentrations
(p=0.02) and overnight 6-OHMS excretion (p=0.08) across catego-
ries of increasing cellular telephone use. A combined effect of cellular
telephone use and occupational 60Hz MF exposure in reducing 6-OH-
MS excretion was also observed in Study 2....Prolonged use of cellular
telephones may lead to reduced melatonin production, and elevated
60Hz MF exposures may potentiate the effect.”
Reprints: Dr. James Burch, Colorado State University, Ft. Collins, E-
mail: <james.burch@colostate.edu>.

Ivancica Trosic et al., “Micronucleus Induction After Whole-Body Micro-
wave Irradiation of Rats,” Mutation Research, Genetic Toxicology, 521,
pp.73-79, November 26, 2002.

“Adult male Wistar rats were exposed for 2h a day, 7 days a week for
up to 30 days to continuous 2450MHz...radiation at a power density of
5-10mW/cm2....Peripheral blood smears were examined for the extent
of genotoxicity, as indicated by the presence of micronuclei in polychro-
matic erythrocytes (PCEs). The results for the time-course of PCEs in-
dicated significant differences (p<0.05) for the 2nd, the 8th and the
15th day between control and treated subgroups of animals....In conclu-
sion, an increased micronucleus frequency was seen in peripheral im-
mature erythrocytes of exposed rats, peaking on the 8th day of our ex-
periment, along with a significantly elevated number of PCEs, which
peaked on the second experimental day and declined thereafter, to reach
control values at the end of the experiment. Such findings are indica-
tors of radiation effects on bone-marrow erythropoiesis and their conse-
quent reflection in the peripheral circulation. The significant elevation
of micronucleus frequency on the 8th irradiation day indicates that an
adaptive or recovery mechanism in rats appeared during the subchronic
irradiation experiment. Inasmuch as micronuclei result from chromo-
some breakage as well as from spindle disruption, our observations do
not provide information concerning the mechanism responsible for their
origin.”
Reprints: Dr. Ivancica Trosic, Institute for Medical and Occupational
Health, Zagreb, Croatia, E-mail: <itrosic@imi.hr>.

Bernhard Liesenkötter, “Analysis of Alleged Harm Due to Digitally Modu-
lated Mobile Phone Radiation,” Zeitschrift für Medizinische Physik, 12, pp.
198-203, 2002 [paper in German with English abstract].

“In the public discussion regarding the health risks of mobile phone
system radiation, it is emphasized that the pulse slope of digital modu-
lation, as defined in the GSM standard, will cause biological effects....
This paper compares quantitatively the slope of the digital GSM pulses
with that of the synchronizing pulse of the television signal. The result
shows clearly that the pulse spectrum of the television signal contains
that of the GSM signal;  in addition, the synchronizing impulse of televi-
sion exhibits a much steeper slope. Considering the countrywide nor-
mal radiation intensities of television and mobile phone systems, it can
be stated that the worldwide exposure to the common television signals
over more than 50 years can disprove the contention of adverse biologi-
cal health effects of the pulse slope of digitally modulated radiofre-
quency.”
Reprints: Dr. Bernhard Liesenkötter, University of Applied Sciences
Augsburg, Germany, E-mail: <liese@rz.fh-augsburg.de>.
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FROM THE FIELD

Part II will appear in our next issue.

January 7-10: Progress in Electromagnetics Research Symposium (PIERS),
Singapore. Contact: PIERS Secretariat, 451 Race Course Rd., Singapore 218695,
Republic of Singapore, (65) 6299-8992, Fax: (65) 6299-8983, E-mail: <ctmapl
@singnet.com.sg>, Web: <www.ece.nus.edu.sg/piers03>.
February 4-6: DistribuTECH 2003, Convention Center, Las Vegas, NV. Con-
tact: Jennifer Lindsey, 1421 S. Sheridan Rd., Tulsa, OK 74112, (918) 832-
9313, Fax: (918) 831-9875, E-mail: <dtechconference@pennwell.com>, Web:
<dt2003.events.pennnet.com>.
February 18-20: 15th International Zurich Symposium and Technical Ex-
hibition on Electromagnetic Compatibility (EMC Zurich), Zurich, Switzer-
land. Contact: Dr. Gabriel Meyer, ETH Zentrum, IKT-ETF, Zurich CH-8092,
Switzerland, (41+1) 632-2793, Fax: (41+1) 632-1209, E-mail: <gmeyer@nari.
ee.ethz.ch>, Web: <www.emc-zurich.ch>.
February 24-26: Applying the Precautionary Principle to EMFs, Luxembourg.
Contact: Dr. Leeka Kheifets, International EMF Project, World Health Organi-
zation, CH-1211 Geneva 27, Switzerland, (41+22) 791-4976, Fax: (41+22)
791-4123, E-mail: <kheifetsl@who.int>, Web: <www.who.int/peh-emf/en>.
February 27-28: RF Interactions with Humans:Mechanisms, Exposure and
Medical Applications, Institute of Physics (IOP), London, U.K. Contact: Jasmi-
na Bolfek-Radovani, IOP, 76 Portland Pl., London W1B 1NT, U.K., (44+20)
7470-4800, Fax: (44+20) 7470-4900, E-mail: <registrations@iop.org>, Web:
<physics.iop.org/IOP/Confs/ENV>.
March 9-13: 42nd Annual Meeting of the Society of Toxicology (SOT), Con-
vention Center, Salt Lake City, UT. Contact: SOT, 1767 Business Center Dr.,
Ste.302, Reston, VA 20190, (703) 438-3115, Fax: (703) 438-3113, E-mail:
<sothq@toxicology.org>, Web: <www.toxicology.org>.
March 17-19: Wireless 2003, Convention Center, New Orleans, LA. Contact:
Michele Solomon, CTIA, 1250 Connecticut Ave., NW, Ste.800, Washington,
DC 20036, (202) 785-2842, E-mail: <msolomon@ctia.org>, Web: <www.
ctiashow. com>.
March 30-April 3: International Magnetics Conference, Boston, MA. Con-
tact: Courtesy Associates, (202) 973-8668, Fax: (202) 973-8722, E-mail:
<magnetism@courtesyassoc.com>, Web: <www.intermagconference.com>.
March 31-April 3: 12th International Conference on Antennas and Propa-
gation (ICAP), University of Exeter, U.K. Contact: ICAP, IEE, Savoy Pl., Lon-
don WC2R 0BL, U.K., (44+207) 344-5422, Fax: (44+207) 497-3633, E-mail:
<icap@iee.org.uk>, Web: <conferences.iee.org/ICAP2003/main.htm>.
April 5-10: National Association of Broadcasters Annual Convention (NAB),
Las Vegas, NV. Contact: Kristie Morris, NAB, 1771 N St., NW, Washington,
DC 20036, (800) 342-2460, E-mail: <kmorris@nab.org>, Web: <www.nab.
org>.
April 9-10: 39th Annual Meeting of the National Council on Radiation Pro-
tection and Measurements (NCRP), Crystal City Marriott, Arlington, VA.
Contact: Laura Atwell, 7910 Woodmont Ave., Ste.800, Bethesda, MD 20814,
(301) 657-2652, Fax: (301) 907-8768, E-mail: <atwell@ncrp.com>, Web:
<www.ncrp.com>.
April 14-16: American Power Conference, Palmer House Hilton, Chicago,
IL. Contact: Jennifer Lindsey, 1421 S. Sheridan Rd., Tulsa, OK 74112, (918)
832-9313, Fax: (918) 831-9875, E-mail: <apcconference@pennwell.com>,
Web: <www.apc-pennwell.com>.
April 14-17: International Conference on Non-Ionizing Radiation (ICNIR),
University of Tenaga National, Malaysia. Contact: Halil Hussain, College of
Engineering, University of Tenaga National, Km7 Jalan Kajang-Puchong, 43009
Kajang, Selangor DE, Malaysia, (60+3) 8928-7212, Fax: (60+3) 8926-3506,
E-mail: < icnir2003@uniten.edu.my>, Web: <www.uniten.edu.my/go/
icnir2003>.
April 18-22: 3rd International EMF Seminar in China: EMFs and Biologi-
cal Effects, Guilin, China. Contact: Zeng Qunli, Bioelectromagnetics Lab, Zhe-
jiang University, 353 Yanan Rd., Hangzhou 310031, China, (86+571) 8721-

2003 Conference Calendar (Part I)

Meeting Notes
• The Review of Progress in Research on Interaction Mech-
anisms for RF Energy and Biological Systems was billed
as a WHO seminar to be held at the U.S. FDA in Rockville,
MD, October 30-31. We asked whether we could attend and
FDA’s Abiy Desta immediately invited us. But a number of
the invited speakers—Drs. Dean Astumian, Frank Barnes,
Kenneth Foster, Earl Prohofsky and James Weaver, all
university professors—balked because, as FDA’s Dr. How-
ard Cyr told us, their work was unpublished and they wanted
it off-limits to the press. A week before the meeting, the FDA
bowed out as the host, because, as Desta explained, the law
does not allow the government to close such a meeting. Be-
fore you could say “Mobile Manufacturers Forum,” the MMF
had taken over: The seminar was moved across the street to
the Doubletree Hotel and our invitation was revoked. Ac-
cording to Motorola’s (and MMF’s) Dr. Mays Swicord, he
and Dr. Asher Sheppard had drawn up the agenda and then
passed it by Cyr and Dr. Michael Repacholi for their approv-
al. Why were the WHO and the FDA involved? we asked.
“There was a suggestion from the contractors to meet in a
neutral environment, so it would not look like a closed-door
industry meeting,” Swicord replied. Each of the five profes-
sors has an MMF contract, Swicord confirmed. Cyr said the
FDA was simply responding to a request from the WHO.
As for Repacholi, he told us that this was not a WHO meet-
ing, only that WHO was invited to attend (see also p.8).

• On December 5, the NRPB is holding an open meeting in
Birmingham, U.K.—Power Lines and Health: Public Con-
cerns about the Distribution and Use of Electricity. The
session will be chaired by Lord Robert Winston and those
attending will include Sir Richard Doll, Dr. Alastair McKinlay
and Dr. Michael Repacholi. Half an hour after this meeting
ends, the Trentham Environmental Action Campaign, a power
line activist group based in Stoke-on-Trent, is having its own
meeting at the same conference center with the support of
Children with Leukemia, a charity. Profs. Denis Henshaw
of the University of Bristol and Mike O’Carroll, of REVOLT,
another activist group, will speak at this counter-session,
titled Addressing the Public Concerns.

• There will be a session on Base Stations and Non-Ioniz-
ing Radiation on February 18 at the Zurich EMC Symposi-
um—on the same day as a planned forum on Exposure to
GSM Radiation. This latter open meeting is being organized
by ETH’s Dr. Gregor Dürrenberger, and will feature the re-
sults of research projects supported by the Swiss Research
Foundation on Mobile Communication (see p.6).

• Only one day (February 24) of the WHO’s three-day work-
shop on the precautionary principle will be open to the
public. Dr. Leeka Kheifets said that the meeting will address
both ELF and RF/MW radiation. It “will be one of the most
significant we have held,” added Dr. Michael Repacholi.
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7094, Fax: (86+571) 8721-7410, E-mail: < zengql@cmm.zju.edu.cn>.

May 2-9: Annual American Occupational Health Conference, World Con-
gress Center, Atlanta, GA. Contact: Nancy Olson, AOHC, 1114 N. Arlington
Heights Rd., Arlington Heights, IL 60004, (847) 818-1800, ext.366, Fax: (847)
818-9266, E-mail: <nolson@acoem.org>, Web: <www.slackinc.com/exhibits/
aohc>.
May 4-7: 35th National Conference on Radiation Control, Hyatt Regency,
Anaheim, CA. Contact: Lin Carigan, Conference of Radiation Control Program
Directors, 205 Capital Ave., Frankfort, KY 40601, (502) 227-4543, Fax: (502)
227-4928, E-mail: <lcarigan@crcpd.org>, Web: <www.crcpd.org>.
May 10-15: American Industrial Hygiene Association Conference and Ex-
position, Dallas, TX. Contact: Carol Tobin, AIHA, 2700 Prosperity Ave., Fairfax,
VA 22031, (703) 849-8888, Fax: (703) 207-3561, E-mail: <ctobin@aiha.org>,
Web: <www.aiha.org>.
May 10-15: Annual Meeting of the Environmental Mutagen Society (EMS),
Fountainbleau Hilton, Miami Beach, FL. Contact: David Eastmond, University
of California, Riverside, 5429 Boyce Hall, Riverside, CA 92521, (909) 787-
4497, Fax: (909) 787-3087, E-mail: <david.eastmond@ucr.edu>, Web: <www.
ems-us.org>.
May 10-16: 11th Scientific Meeting and Exhibition of the International
Society for Magnetic Resonance in Medicine (ISMRM), Toronto, Canada.
Contact: Roberta Kravitz, ISMRM, 2118 Milvia St., Berkeley, CA 94704, (510)

841-1899, Fax: (510) 841-2340, E-mail: <roberta@ismrm.org>, Web: <www.
ismrm.org/smrt>.

May 11-16: IEEE International Symposium on Electromagnetic Compati-
bility (EMC), Istanbul, Turkey. Contact: Symposium Secretariat, Ortra Ltd., 1
Nirim St., PO Box 9352, Tel-Aviv 61092, Israel, (972+3) 638-4444, Fax: (972+
3) 638-4455, E-mail: <emc2003@ortra.co.il>, Web: <www.ortra.com/
emc2003>.
May 13-14: 2nd European Symposium on Nonlethal Weapons, Stadthalle,
Ettlingen, Germany. Contact: Manuela Wolff, Fraunhofer Institut für Chemische
Technologie, PO Box 1240, D-76318 Pfinztal (Berghausen), Germany, (49+721)
464-0121, Fax: (49+721) 464-0120, Web: <www.ict.fhg.de/english/events/nlw.
html>.
May 15-16: COST281 Workshop: Mobile Communication Base Stations
and Health, Dublin, Ireland. Contact: Gerd Friedrich, FGF, Rathausgasse 11a,
D-53111 Bonn, Germany, (49+228) 726220, Fax: (49+228) 7262211 E-mail:
<info@fgf.de>, Web: <www.cost281.org>.
May 17-20: RF and Thermal Physiology: A Joint Workshop of COST281
and ICES, Dublin, Ireland. Contact: Gerd Friedrich, see May 15-16 above.

May 20-22: IEEE Instrumentation and Measurement Technology Confer-
ence (IMTC), Vail, CO. Contact: Robert Myers, 799 N. Beverly Glen, Los An-
geles, CA 90077, (310) 446-8280, Fax: (310) 446-8390, E-mail: <bob.myers
@ieee.org>, Web: <www.ieee-imtc.org>.

October 15, 2002
To the Editor:

Your recent editorial (“Motorola’s Junkyard Dog,” J/A02) took a
“shot” at:

1. Motorola’s Dr. Joe Morrissey for a question he asked Dr. Dariusz
Leszczynski at the Quebec City Bioelectromagnetics Society’s
(BEMS) meeting.
2. The BEMS’ publications with respect to Motorola’s influence
on our official peer-reviewed journal and newsletter.

I believe that scientific debate, even passionate debate, fuels our
science and quickens discovery. The questions being debated by Drs.
Morrissey and Leszczynski are extremely important. A great need within
our community is to demonstrate a reproducible biological effect. The
discoveries of Dr. Leszczynski are important and must be validated by
various forms of replication and, if repeated successfully, the conse-
quences in organisms would need study. To achieve this both scientists
need to be free to exchange ideas. I fear that your comments could per-
haps interfere with this exchange by creating an interpersonal barrier.

It is not true that Motorola “has a big say about what papers are
published,” or to any other degree interferes with the editorial practices
of the independently edited, peer-reviewed journal Bioelectromagnetics
or the Bioelectromagnetics Society Newsletter. Dr. Mays Swicord, a Mo-
torola scientist and former president of BEMS, is our present newslet-
ter editor, having taken over that position after many years of service
by Dr. Mary Ellen O’Connor. One of the five Bioelectromagnetics asso-
ciate editors is Motorola scientist Dr. C.K. Chou, who, at the specific
request of the society, has continued in that post since the time he was
affiliated with one of the United States’ premier cancer centers. The ed-
itor-in-chief of Bioelectromagnetics is Dr. Ben Greenebaum of the Uni-
versity of Wisconsin and the other four associate editors are affiliated
with academic and governmental institutions. Scientific activities of

the BEMS journal are conducted under carefully drawn editorial poli-
cies carried out with dedication by editor-in-chief Ben Greenebaum
and the associate editors, all of whom are overseen by an editorial board,
an intersociety journal committee, a publications committee and the
board of directors. The newsletter operates under similar BEMS policy
guidelines and is likewise subject to society oversight.

In all fields I can think of it is common to have industry scientists
working beside scientists from research institutions. (In fact, if you
really want a biomedical discovery to be developed for the benefit of
society you patent the discovery and then work with industry to further
develop it.)

I have just looked at the sponsorship listed in the acknowledgments
of the articles in the July and September issues of Bioelectromagnetics
and compared them to those in the same months in the journal Magnetic
Resonance in Medicine (MRM). There seemed to be two major differ-
ences: 1) a lot more grant money for MR research from peer review
agencies like the NIH (U.S.), and 2) in MR research a lot of combined
industry-academia authorship of articles. Dr. Slesin, my impression from
this and a number of other observations is that there is too little money
in the science of bioelectromagnetics both from industry and from peer
review funding agencies. Motorola, through its scientists, is making a
contribution. But we need more such contributions, not fewer. We need
excellence in our science and this is hard to achieve without significant
funding. Yes, industrial scientists and academic scientists often will
have different biases and different pressures. In scientific discussions
and in scientific publications, all of our community must be involved;
all valid sides must be heard. Dr. Slesin, please encourage the debate
among peers rather than help foment barriers to communication.

Frank Prato, PhD, President, Bioelectromagnetics Society
Department of Medical Biophysics, University of Western Ontario,

London, E-mail: <prato@lri.sjhc.london.on.ca>

Letter to the Editor

Prato, BEMS President, Calls for Unfettered Debate
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“MICROWAVE NEWS” FLASHBACK

Years 20 Ago

• NIOSH may soon begin a large-scale study on the possible effects
of VDT work on pregnant women, the agency discloses.
• The broadcast industry contends that Massachusetts health offi-
cials have yielded to “irrational” public fears by proposing “unneces-
sarily stringent” RF guidelines.
• The U.S. Navy’s Gregory Lotz finds that 225MHz radiation can
cause “severe” hyperthermia in monkeys at SARs of greater than
2.3W/Kg.

Years 10 Ago

• There is “no convincing evidence” that EMFs are hazardous, and
increased funding for research is unwarranted, according to an in-
teragency report prepared for President George Bush.
• Though initially skeptical of a power line–leukemia link, Sweden’s

Anders Ahlbom says that David Savitz’s study changed his mind—
an outlook reinforced by his and Maria Feychting’s new epi study.
• A workers compensation panel rules that workplace EMFs caused
an electrician’s brain tumor—the first time such a claim has been
accepted in Sweden.

Years 5Ago

• Exposure to weak residential magnetic fields can reduce night-
time melatonin production in women, reports Scott Davis of the
Fred Hutchinson Cancer Research Center in Seattle.
• WTR, the wireless industry’s research program, cancels plans for
long-term animal studies, bypassing the FDA’s advice that such
studies “should be given highest priority.”
• The expected end of research funding dampens the mood at the
Department of Energy’s annual EMF review in San Diego. “It’s
like a wake,” observes Charles Graham of the MRI in Kansas City.

Across the Spectrum
I was surprised when a communications officer at the FDA’s Center for
Devices and Radiological Health told me flatly that “there are no known
health effects from appliance EMFs” and then refused to let me talk to
an FDA doctor to confirm or deny this statement.

—Joyce Slaton, “The Body Electric: Are Electrical Appliances
Dangerous to Your Health?” (on the California EMF report; see p.2 and

MWN, J/A02),  SF Gate (CA), October 17, 2002 (<www.sfgate.com>)

“The animal studies were prone to falsely exonerate the EMFs. [As for
physicists,] they’re making assumptions about (human) cell behavior
that aren’t necessarily true.”

—Dr. Raymond Neutra, California Department of Health Services and
Director, California EMF Program, quoted by Chris Bowman, “Study

Bucks EMF Views: Electromagnetic Fields a Danger, Scientists Say,”
Sacramento Bee (CA), October 18, 2002

“We take this issue extremely seriously, and nobody is trying to hide
any of the facts. But exaggerated claims that are not supported by the
evidence do not help. After 20 years and £300million of research, scien-
tists across the world are increasingly coming to the view that there is
no major public health risk from exposure to EMFs.”

—Dr. John Swanson, EMF science adviser, Electricity Association,
London, U.K., quoted in “Statement: California Department of Health

Services Research,” Electricity Association (U.K.), October 6, 2002

“People who drink more than four units of alcohol a day are probably
not doing themselves any good, but we don’t want to discourage people
from having a few drinks a day if they enjoy it. It does carry a small risk
of breast cancer, but there are small risks with everything enjoyable.”

—Sir Richard Doll, chair, Advisory Group on Non-Ionizing Radiation,
U.K. National Radiological Protection Board, quoted by David Firn in

“Alcohol, Not Smoking, Linked to Breast Cancer,”
Financial Times (U.K.), p.4, November 13, 2002

Physicist Park Is Right, and
The Epidemiology Is Wrong

“All known cancer-inducing agents, including radiation, cer-
tain chemicals and a few viruses, act by breaking chemical
bonds to produce mutant strands of DNA. Photons with wave-
lengths longer than the near-ultraviolet do not have enough
energy to break a chemical bond in DNA. Case closed. If epi-
demiology comes up with a different answer, the study is
simply wrong.”

—Dr. Robert Park, American Physical Society, Washington,
“What’s New by Bob Park,” October 4, 2002, on the Internet

at <www.aps.org/WN/WN02/wn100402.html>

Perhaps the better things to be fretting about are not the EMP weapons
but the people trying to scare us about them.

—Lee Gomes, “Despite Rising Alarm, New Zapper Weapons Are
Unlikely Threat,” Wall Street Journal, p.B1, October 21, 2002

“My mom said that mobiles make your brain bad.”
—Charlotta Bergius, Helsinki, Finland, explaining why her mother, Heli,

has forbidden her to have a mobile phone until she is 12, quoted by
Sarah Lyall, “Jacks? Dolls? Yo-Yos? No, They Want Cell Phones,”

New York Times, p.A4, October 24, 2002

“We believe it’s irresponsible for a large company even to allude to the
effects of using a mobile phone.”

—Michael Milligan, secretary-general, Mobile Manufacturers Forum,
quoted by George Cole, “A Pocketful of Protection: Specially

Developed Clothing Could Shield Mobile Phone Users,”
Financial Times, p.10, Novmber 5, 2002

FROM THE FIELD
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LEGISLATION
Amending the 1996 Telecom Law...Critics of federal tower sit-
ing policies have once again renewed their legislative campaign
(see MWN, N/D97, S/O98 and S/O99). On October 10, Sen.
Patrick Leahy (D-VT) introduced two bills, which, if passed,
would end the 1996 federal preemption of state and local rules
on radiation from telecom antennas. S.3102 addresses broadcast
facilities, while S.3103 covers mobile phone base stations. Sens.
Jim Jeffords (Ind-VT) and Patty Murray (D-WA) are cospon-
sors. The same day in the House of Representatives, Rep. Bernie
Sanders (Ind-VT) introduced HR.5631 and HR.5632, with essen-
tially the same provisions as their senate counterparts, joined by
Reps. Danny Davis (D-IL), Christopher Shays (R-CT) and Tom
Tancredo (R-CO). The legislative push was originally planned
for last year (see MWN, J/A01), but was postponed in the after-
math of September 11. In the meantime, Republicans have taken
control of the Senate, putting Sen. John McCain (R-AZ) back in
charge of the Commerce Committee, where he has thwarted pre-
vious attempts to reduce federal authority. The EMR Network,
a supporter of the legislation, has posted all four bills on its Web
site, <www.emrnetwork.org>, along with Leahy’s statement to
the Senate calling for greater local control. You can also down-
load the bills, as well as follow their progress, on Congress’s
Web site, <thomas.loc.gov>.

MICROWAVE WEAPONS
Nonthermal Weapons...As the RF community debates whether
nonthermal effects are real (see p.1), the U.S. military is plan-
ning to exploit them in its next generation of “nonlethal” weap-
ons. “Leap-ahead” technologies will “probably be based on more
subtle human/RF interactions in which the signal information

BABY MONITORS
Radiation Hazard?...The German consumer magazine Öko-Test
continues to take a great deal of interest in sources of non-ioniz-
ing radiation in the home. Previously, it tested mobile phone
headsets and DECT digital cordless phones and advised against
using them (see MWN, S/O00 and S/O02). In its November is-
sue, Öko-Test investigates baby monitors. Radiation measure-
ments for 18 models—most of which use a 40MHz signal—
found levels ranging from 70 to 650mV/m one meter away. Six
of the monitors are rated “subpar” and two “unsatisfactory.” These
units “have no place in a baby’s bedroom,” Öko-Test states. The
magazine finds a Philips model (SBC SC 475 Digital) to be “es-
pecially problematic” because its signal is pulsed and because it
is always on. This unit, which operates at 1.9GHz (the same as
DECT phones), is transmitting even when the baby is asleep,
rather than being sound-activated. Noting that this is the only
such monitor on the market, the magazine warns that it would be
“a scandal” if this “controversial” technology were to find wider
use in nurseries....In an effort to calm public concern over the in-
stallation of mobile phone transmitters at its restaurants (see p.1),
McDonald’s noted that the radiation from such antennas is much
weaker than that from baby monitors.
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PEOPLE
Prof. Zhengping Xu is the new director of the Bioelectromag-
netics Lab at Zhejiang University in Hangzhou, China. Prof. Huai
Chiang, the previous director, will continue to direct two re-
search projects at the lab until they are completed in 2005. Xu,
who was trained at Harvard medical school, uses genomic and
proteomic techniques to study the biological effects of ELF EMFs
and modulated high-frequency radiation. He is also the director

OCCUPATIONAL EXPOSURES
NRPB Measurements...Levels of non-ionizing radiation in many
U.K. workplaces exceed the ICNIRP limits, according to a new
report from the National Radiological Protection Board (NRPB).
In response to a request from the Health and Safety Executive,
the NRPB analyzed data from previous surveys and found that
“reference levels or basic restrictions may be approached or ex-
ceeded” near power-generation equipment, magnetic tape eras-
ers, antitheft systems, and telecommunications antennas, among
other sources. “Further work may be required to investigate com-
pliance with the guidelines,” the NRPB added in an October 28
announcement accompanying the report. The NRPB is currently
considering whether to revise its exposure limits—among the
world’s highest—to bring them in line with those of ICNIRP.
The 60-page report, Occupational Exposure to Electric and Mag-
netic Fields in the Context of the ICNIRP Guidelines, is avail-
able free on the Internet at <www.nrpb.org/publications/
w_series_reports/index.htm>. Print copies may be purchased for
£15 each (US$23), not including shipping, from the NRPB,
Chilton, Didcot, Oxon OX11 0RQ, U.K., (44+1235) 822742,
Fax: (44+1235) 822746, E-mail: <information@nrpb.org>.

within the RF exposure causes an effect other than simply heat-
ing,” predicts a report released by the National Academy of Sci-
ences–National Research Council (NAS–NRC) on November
4. Potential effects include “stun, seizure, startle and decreased
spontaneous activity,” it continues, calling for research on “use-
ful susceptibilities” to ultrashort, ultrawideband and very high
peak power signals. The NAS–NRC panel, commissioned by
the Joint Nonlethal Weapons Directorate, is chaired by Dr. Miriam
John of Sandia National Labs in Livermore, CA, and includes
Dr. Clay Easterly of Oak Ridge National Lab in Tennessee. The
report also addresses existing applications, including the “active
denial” millimeter-wave weapon officially introduced last year
by the U.S. Air Force for crowd control (see MWN, M/A01). The
panel points to the danger of eye injury and “inadvertent expo-
sure of targets at close range” leading to “severe burns or other
injuries” as an “area of concern” with the technology. The full
text of An Assessment of Nonlethal Weapons Science and Tech-
nology is available free of charge at <www.nap.edu/catalog/
10538.html>. Print copies of the 158-page report are not yet
available, but can be ordered for $50 each, or $60 outside the
U.S., from the National Academies Press, 500 Fifth St., NW,
Lockbox 285, Washington, DC 20055, (800) 624-6242, or on
the Web at <www.nap.edu>.
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PRECAUTIONARY PRINCIPLE

The Decline and Fall of Modern Society...Two longtime mem-
bers of the RF community have written a scalding attack on the
precautionary principle, predicting that unless reformulated it will
lead to nothing less than the end of Western civilization. Drs. Q.
Balzano and Asher Sheppard characterize the precautionary prin-
ciple as “illogical, irrational and rife with arbitrariness” and de-
scribe its application by the U.K. panel on mobile phones chaired
by Sir William Stewart as an “egregious” example of how policy
decisions can go awry “in a stormy sea of choices.” Balzano and
Sheppard, who are both consultants to Motorola, are especially
distressed that the Stewart committee advised that children should
be discouraged from using cell phones. “Because the [panel] mis-
understood key scientific knowledge and lacked definitive re-
search data on outstanding questions, fears of unknown risks
were amplified unrealistically to generate speculations about the
health of children,” they write. Balzano and Sheppard call the
application of ALARA-like rules to RF exposures from wireless
technology an “absurdity,” and argue that “ALARA is likely to
fan public fears without demonstrable effects on disease risks.”
(ALARA stands for “as low as reasonably achievable.”) Instead,
they favor the creation of “scientific fire brigades” that would
respond to public concerns under the guidance of government
science agencies and funded by the involved industry. They cite
with approval the example of the cooperative agreement, or
CRADA, between the CTIA and FDA to investigate mobile phone
health effects (see MWN, N/D99 and M/J01). Balzano and Shep-
pard conclude their argument, which appears in the Journal of
Risk Research (5, pp.351-369, 2002), with this dire warning:
“Unless current efforts lead to its successful reformulation, the
precautionary principle could institutionalize excessive caution
and thus deepen rather than alleviate alarm from the doom-laden
hypothetical risks called ‘perceived threats.’ The resulting sup-
pression of innovation and technological progress would inevi-
tably have disastrous effects on society, leaving it susceptible to
the decay that over time turns great civilizations into antique
ruins.”

RISK MANAGEMENT
WHO on Establishing a Dialog...How do you talk about EMF
risks? To whom? When? And what do you say? In a new book-
let, available free on the Internet, the WHO International EMF
project offers some practical advice “to improve the decision-
making process by reducing misunderstandings and improving
trust through better dialog.” It predicts that, “Community dialog,
if implemented successfully, helps to establish a decision-mak-
ing process that is open, consistent, fair and predictable. It can
also help achieve the timely approval of new facilities while
protecting the health and safety of the community.” The project
describes possible risks as small, if they exist at all. For instance:
“The balance of evidence to date suggests that exposure to low-
level RF fields (such as those emitted by mobile phones and

of the Bioelectromagnetics Commission of the Chinese Biomedi-
cal Engineering Association.

Foundation for Research on
Information Technologies in Society

http://www.itis.ethz.ch

Gloriastrasse 37/39
8006 Zurich, Switzerland
Phone +41 1 245 96 96
Fax +41 1 245 96 99
info@itis.ethz.ch

SYSTEM FOR
EXPOSURE OF CELLS

Highest Quality and State-of-the-Art Technology

• Carrier frequencies of 835, 900, 1800, 1950 MHz or
others on request

• Any AM modulation schemes between subHz and
80 MHz (including sinuosoidal, pulsed, GSM &
UMTS, radar, combined RF/ELF schemes, etc.)

• Exposure strengths from 1 µW/kg – 1000 W/kg

• Optimized for uniform exposure and defined
polarization of induced fields

• Highly user-friendly software for controlling &
monitoring exposures

• Continuous data logging of exposures and
environmental parameters
(e.g., temperature, humidity, oxygen, etc.)

• Support of “blind” protocols

• Rigorous detailed dosimetry including uncertainty
analysis

• Technical quality control, maintenance & support
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Keeping Current: Follow-Up on the News
◆ In her presentation at the London MTHR meeting (see p.5
and p.9) Dr. Leeka Kheifets left no doubt that the WHO EMF
project—run by Dr. Michael Repacholi—shares the already
widespread skepticism over the recent Australian results that are
purported to refute Repacholi’s own cancer study (see MWN,
M/J97 and S/O02). Instead of beginning with the expected over-
view of the project, Kheifets flashed a slide challenging the reli-
ability of the new results reported by Drs. Tammy Utteridge and
Tim Kuchel in Radiation Research. Later, Kheifets told Micro-
wave News that the project had been no more successful than
anyone else in getting the Australian researchers to clarify any
of the many outstanding questions and inconsistencies.
◆ The French parliament has issued a report from its Office of
Technology Assessment that analyzes the potential health risks
associated with mobile phones and towers. The full text of the
report, which is only available in French, is at <www.senat.fr/
rap/r02-052/r02-052.html>.
◆ On November 18, the U.S. FCC proposed fining A-O Broad-
casting Inc. $28,000 for allowing its radio station, KTMN, in

Cloudcroft, NM, to violate its RF exposure limits. KTMN’s FM
antenna is mounted on an observation tower used by the U.S.
Forest Service to watch for wildfires. A survey showed that when
operating at only 40% of its authorized power, the antenna caused
the RF levels on the tower to exceed the FCC limits by 300%.
This is the first time the commission has proposed a monetary
fine for a violation of its RF rules. A-O has 30 days to appeal.
◆ Prosecutors in Kiel, Germany, have indicted the former head
of Hagenuk, the first company to market low-SAR mobile
phones, the German Press Agency reported on November 8 (see
MWN, S/O97 and N/D97). Manfred Schmitt is charged with ac-
counting fraud and other crimes. The company, which he bought
in 1995, declared bankruptcy in 1997—and again two years later.
Schmitt, now a fugitive, is believed to have left Germany.
◆ IEEE Transactions on Electromagnetic Compatibility has is-
sued a call for papers for a special issue on intentional EMI from
high-power sources. For more information, contact Dr. William
Radasky of Metatech Corp. at <wradasky@aol.com>. The pa-
pers are due next June and the issue will be out in May 2004.

TOWERS
Planning Rules...The U.K. government has issued a new set of
planning rules for the siting of mobile phone base stations. The
Code of Practice is designed to balance environmental protec-
tion and public concerns with the need for increased network
capacity, according to a November 11 statement from the deputy
prime minister. It noted the Stewart report’s call for a precau-
tionary approach but not its recommendation that base station
radiation be kept to “the lowest practical levels” in public areas
(see MWN, M/J00; also M/A01). The new code is available at
<www.planning.odpm.gov.uk/telecomms/index.htm>.

their base stations) does not cause adverse health effects. Some
scientists have reported minor effects of mobile phone use, in-
cluding changes in brain activity, reaction times and sleep pat-
terns. In so far as these effects have been confirmed, they appear
to lie within the normal bounds of human variation.” With re-
spect to ELF EMFs, though classified as a possible human car-
cinogen by IARC last year, the WHO adds the following per-
spective: “An example of a well-known agent classified in the
same category is coffee, which may increase the risk of kidney
cancer, while at the same time be protective against bowel can-
cer.” One of the project’s goals is to harmonize national expo-
sure standards. The booklet warns that adopting precautionary
limits “undermines the credibility of the science and the expo-
sure limits.” The 66-page booklet, Establishing a Dialog on Risks
from Electromagnetic Fields, can be downloaded from the proj-
ect’s Web site, <www.who.int/emf>. Copies may also be or-
dered from: Marketing and Dissemination, WHO, 20 Ave. Appia,
1211 Geneva 27, Switzerland, (41+22) 791-2476, Fax: (41+22)
791-4857, E-mail: <bookorders@who.int>.
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Next year, we would like to see:

• A commitment from the U.S. federal government to sponsor
ELF EMF and RF/MW radiation research.
• A new editor for papers on non-ionizing radiation at Radia-
tion Research—someone who is not a consultant for the electric
utility and cell phone industries.
• A moratorium on claims that the Utteridge–Kuchel mouse study
is a replication or a refutation of the Repacholi cancer experi-
ment. A little icing on this cake would be an investigation on
how the study passed peer review at Radiation Research.
• Another moratorium on the well-worn arguments that the epide-
miology linking childhood leukemia and power-frequency EMFs
has no support from laboratory studies—after all, we now have
six labs showing DNA breaks at 50/60Hz and six others have
shown that these fields can inhibit the cancer-controlling action
of melatonin. And while we are at it, we should also ask for—
• A commitment by the Edison Electric Institute, American Pub-
lic Power Association and EPRI, as well as the rest of the elec-
tric utility industry, that they will no longer dismiss and ignore
the existence of EMF health risks.

The Coffee Manifesto
Being exposed to EMFs is no more hazardous to your health

than drinking a cup of coffee. That’s the message from the World
Health Organization (WHO).

After the International Agency for Research on Cancer
(IARC) classified power-frequency EMFs as possible human car-
cinogens last summer, we began to wonder how this ratcheting
up of the health risk would play among the skeptics.

We found the answer in a new booklet on communicating
EMF risks (see p.17). Inside, the WHO EMF project cites only
one other agent designated as a possible carcinogen by IARC—
coffee.

WHO’s Mike Repacholi and Leeka Kheifets could pick from
among 232 IARC possible carcinogens, including carbon tetra-
chloride, DDT and lead. But most of these appear less benign
than coffee and might have prompted some public alarm.

To further cushion the blow, the WHO adds that coffee may
be good for you: While acknowledging that it might increase the
risk of kidney cancer, the WHO also tells the reader that coffee
might protect against colon cancer. And, of course, many of us
could not start the day without a good jolt of coffee.

EMFs are famously linked to childhood leukemia. But we
had never before considered the possibility that EMF exposure
could actually benefit children. Yet, soon afterwards, we came
across a fact sheet from the Catholic school system in Edmonton
that said just that. Children exposed to EMFs have lower rates
of cancer, according to the fact sheet. (For the record, that is not
our added emphasis.) This is the same school system that re-
ported, “Every expert we talked with and studies we researched
did not find a link to EMFs and childhood leukemia.”

• A serious attempt to settle the controversy over microwave-
induced leakage through the blood-brain barrier. This is the third
year in a row for this particular wish. Hello! Is anyone paying
attention?
• And under our Christmas tree, we hope Santa will leave us a
taste of whatever Q. Balzano and Asher Sheppard were smoking
when they penned their over-the-top assault on the precaution-
ary principle (see p.17).

Our Wish List for 2003

Who on earth have these Canadian Catholics been talking
to? The most likely source is Mary McBride (see p.3). She says
that the plan to site a new school next to a power line—which
she endorses—is consistent with WHO’s recommendations.

In its own newly revised EMF booklet, the National Insti-
tute of Environmental Health Sciences (NIEHS) thankfully steers
clear of the coffee paradigm but still takes a dismissive view of
the potential health risks (see p.2).

Four years ago, a panel convened by the NIEHS also designat-
ed EMFs as possible carcinogens. Rather than seeing the IARC
decision as reaffirmation, the institute’s resolve appears to have
weakened and it is no longer promoting strategies that would
reduce unnecessary EMF exposures.

Chris Portier, who helped draft both the NIEHS and the WHO
booklets, seems to have changed his outlook. At last summer’s
IARC meeting, he was the one who forcefully argued that the
animal data, not just the epidemiology, suggest a cancer associa-
tion (see MWN, J/A01). Had he convinced three more of the 21
panel members to join him, IARC would have classified EMFs
as probable human carcinogens, putting them in a class with
benzopyrene, PCBs and UV radiation.

Portier, the associate director of the U.S. National Toxicol-
ogy Program and the director of NIEHS’ Environmental Toxi-
cology Program, has a lot of clout. We wonder why he changed
his mind—clearly, he is not impressed by the new California
report (see p.2)—and why he now chooses not to give the Ameri-
can public fair warning about EMF health risks.

In the past, both the WHO and the NIEHS have endorsed
prudent avoidance, or taking low-cost steps to reduce EMF ex-
posures.  That now seems to be history. Today’s message is “Don’t
worry, be happy, have another espresso.”
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Cancer Risk Cited in $25 Million 
Power Line Award in Texas 

A Texas jury has ordered Houston Lighting & Power Co. (HL&P) to 
pay more than $25 million in punitive damages to a local school district 
for "reckless disregard" of children's health in siting a 345 kV power 
l i e  acmss school property. The decision, handed down on November 
27, was "based atmost entkely" on potential effects of electromagnetic 
radiation, according to H. Dixon Montague, the school district's attor- 
ney. 

Montague, who is with the Houston fm of Vinson & Elkins, told 
Microwave News that the jury was "amazed" that HL&P would put 
such a large facility on school property and "shocked" that HL&P 
would do so when there was a question as to whether electromagnetic 
radiation causes, or has any relation to, cancer. 

Martha Media, a spokeswoman for HL&P, the nation's fifth largest 
electric utility, said the company will appeal the decision. 

The six-member jury in the County Civil Court At Law No.1 of Har- 
ris County found that the utility had abused its discretion in condemning 
approximately eight acres of the Klein Independent School District's 
property to build the transmission line. The jury told HL&P to pay ap- 
proximately $105,000 in damages for trespassing and $25 million in 
punitive damages - $1 million more than the school district had re- 
quested. 

The jury also ruled that if the utility does not remove the power tine, 
it will have to pay $42 million to relocate the three school buildings on 
the pmpeIry, According to Montague, the $42 million figure is based on 
1981 dollars and today amounts to more than $64 million. 

(continued on p.11) 

Soviet Bioelectromagnetics 
Research Blossoming 

The Soviet Union is stepping up its research program on the biolog- 
ical effects of electromagnetic fields. Two American scientists just back 
from a tour of Soviet labs reported that Soviet research teams are pulling 
ahead of their American counterparts at a time when many U.S. labs are 
closing down or cutting back. 

In interviews with Microwave News following their return from a 
three-week tour of Pushchino, Moscow and Leningrad in October, Dr. 
Bill Guy of the University of Washington at Seattle and Dr. Don Juste- 
sen of the VA Hospital in Kansas City, MO, said that they are con- 
vinced that the Soviets are making research on electric and magnetic 
fields a top priority. 

(conrinued on p.91 



GAO Blames Felec and Air 
Force for Clear Radar Accident 

The General Accounting Office (GAO) has concluded 
that Felec Services, Inc. PSI) and the Air Force were re- 
sponsible for the radiation accident at Clear Air Force Sta- 
tion in September 1983 in which six workers were overex- 
posed to rndiofrequeucy radiation. 

The GAO, a congressional investigatory bureau, found 
that any of several actions by either FSI or the Air Force 
could have prevented - or at least minimized - the acci- 
dent. "While the actions of one employee did initiate the 
accident," the GAO explains in its 65-page report, "this 
simple explanation does not consider the basic problems 
that allowed the accident to happen and to go undetected 
for eight minutes. In our opinion, the basic causes are var- 
ied, hut relate primarily to contractor noncompliance with 
operational and safety specifications in the contract and 
systemic problems in Air Force contract management prac- 
tices." 

The accident occurred at the Alaskan base on September 
14, 1983, when an FSI technician unknowingly switched 
on a transmitter that activated Clear's tracking radar, part 
of the U.S. Ballistic Missile Early Warning System, while 
eight workers were making repairs on and near the radar 
dish. The six workers on the dish were later found to have 
been exposed to levels in excess of safety standards - the 
highest exposure may have reached 390 mWlcm2 (see 
MWN, November 1983 and December 1984). 

Felec and DOD Responses 
FSI challenged the GAO's conclusions in comments it 

submitted on a review draft of the report, charging that the 
report "misrepresents the true facts of the case and the 
circumstances surmunding" the accident. The company 
argued that the operating procedures on the day of the ac- 
cident were in conformance with "Clear site instructions" 
and explained that the procedures had been modified to 
adapt to specific situations and conditions at Clear. 

The Department of Defense (WD)  accepted the GAO's 
fmdings, however, and has agreed to make virtually all of 
the changes called for in the report. The earlier draft was 
also circulated to the Alaska Department of Labor, which 
s u p p a d  the GAO, and the U.S. Department of Labor, 
which did not respond. The final report is virtually un- 
changed from the draft. 

Democratic Alaska Congressman Don Young, who 
asked the GAO to investigate the accident, released the 
report on November 13. In a prepared statement, Young 
observed that, ',It is now up to the courts to review the 
circumstances of the accident to determine if compensation 
is dbe" to the exposed workers. Four of the workers have 
filed suits against FSI and RCA (see MWN, September1 
October 1985), which was responsible for Clear for many 
years before FSI took over. (The Clear facility has been 
operated by the RCA Service Co., the ITT Arctic Services, 
Co., the RCA OMS Co. and FSI during its 23 years of 

operation. FSI, an ITT subsidiary, has had the operating 
coutract since 1975.) 

interlock Bypass 
According to the GAO, the accident would not have oc- 

curred if FSI had properly used the key interlock system 
that was designed to deactivate the radar system before 
workers entered the radome (radar housing). In fact, the 
GAO concluded that FSI routinely bypassed the system. 
Used properly, the interlock system would have made it 
virtually impossible to turn on the radar while anyone was 
in the radome. 

The GAO also found that FSI failed to correct ermrs in 
the configuration of the waveguides and in the wiring of 
the four transmitters used to power the tracking and three 
detection radars at Clear - a mistake which contributed 
directly to the accident. The system had been impmperly 
set up since its ~nstallation in 1961: contrary to the original 
design of the Clear facility, detection radar transmitters - were used to power the tracking radar. 

On the day of the accident, whiie performing a preven- 
tive maintenance routine, an FSI technician opened the 
waveguides to the inactive tracking radar - the interlock 
system would have prevented this, had it been used prop 
erly - and failed to close them before continuing his 
work. Soon afterward, the power to a detection radar was 
accidentally interrupted, deactivating the automatic trans- 
mitter selection function. When the technician manually 
switched the system back to its "normal" operating mode, 
power was mistakenly transfemed from the detection to the 
tracking radar, where the eight repairmen were working. 

The GAO criticized both FSI and the Air Force for their 
failure to correct the configuration problem: "...the acci- 
dent would nut have happened if either the contractor or 
the Air Force had corrected the transmitter layout design as 
required by contract provisions and regulations governing 
technical orders. " 

The GAO also said that FSI had understaffed the facility 
and had permitted unqualified personnel to operate the 
radar on the day of the accident. The report notes that FSI 
had given a qualified worker the day off. 

FSI and the Air Force both issued reports soon after the 
accident, charging that the FSI technician's actions alone 
had caused the accident (see MWN, JanuaryIFebmary 
1984). 

Oversight and Enforcement 
The GAO found that the Air Force's Quality Assurance 

Evaluators (QAEs) responsible for contract compliance 
were not "technically trained in radar operation and main- 
tenance" and had no "prior training or experience in con- 
tract law and procurement procedures or general contract 
administration requirements." QAEs serve one-year terms, 
which do not permit them to become sufficientiy familiar 
with radar system contract compliance, the GAO charged. 
In addition, the Air Force failed to verify and validate 
technical orders before awarding the Clear contract to FSI, 
allowing the configuration ermrs to go uncorrected. 

The medical care given to the exposed workers was ade- 
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quate overall, according to the GAO, although initial ex- 
aminations of the men were delayed when an FSI manager 
required some of the workers to complete the repairs on 
the radar before permitting them to go to a nearby aid sta- 
tion. FSI then waited 24 hours before sending them to the 
Fairbanks Memorial Hospital Emergency Room, which is 
approximately 80 miles northeast of Clear. The report cau- 
tions, however, that "[The GAO] cannot determine 
whether this delay aggravated any existing biological prob- 
lems or created other symptoms related to the radiation ac- 
cident." It also notes that the men have received "exten- 
sive medical examinations" by Air Force and private 
physicians. 

The GAO report, Radiation Accident: Incident at Clear 
Air Force Station. Alaska (GAOINSIAD-86-9). recom- 
mends that the flaws it identified be corrected and that the 
Air Force survey other radar sites for similar violations. 
The title of the final report was changed from the draft's 
title, Electrornagneric Radiation Hazards: Ballistic Mis- 
sile Early Warning System (BMEWS), Site II, Clear 
A.F.S., Alaska. 

Single copies of the report are available at no cost from 
the GAO, 441 G St., NW, Washington, D.C. 20548. 

Medical Devices 
Susceptible to EM1 

Many computerized medical devices are susceptible to 
spurious electromagnetic signals and are unable to reject 
power line transients, according to the Food and Drug 
Administration (FDA). An FDA task force has identified 
problems in the way these devices are produced, installed 
and operated. 

Speaking at the IEEE Engineering in Medicine and Bi- 
ology Society Conference in Chicago, IL, in September, 
the FDA's Howard Bassen reported that "software quality 
assurance, the quality of the AC power and electromagne- 
tic interference are the primary factors causing problems in 
computerized medical devices. " 

Bassen, who is the acting deputy director of the Division 
of Physical Sciences at the FDA's Center for Device and 
Radiological Health (CDRH) and chaired the task force, 
cited an example from the FDA's "Recall" data base: The 
pacer of an implantable cardiac pacemaker was repro- 
grammed by an electromagnetic field from an anti-theft 
device. 

AAMSI and ECRl Reports 
A study by the American Association for Medical Sys- 

tems and Informatics (AAMSI), a Washington, DC-based 
group cited by Bassen, concluded that "the most common 
computerized device problems were caused by AC power 
linehdsturbances and electromagnetic interference (EM) in 
clinical settings." AAMSI cited the following examples: 
e AC power spikes can upset &croprocessors, causing 
them to malfunction and to lose data. 
* Electrosurgical units can cause both radiated and con- 
ducted EMI. 

e The algorithm of pacemakers can be changed by E M ,  
without the user noticing. 

Bassen also quoted data from the Emergency Care Re- 
search Institute (ECRI) of Plymouth Meeting, PA, which 
showed that electrocardiographs were susceptible to EMI 
fmm electrosurgical units, fluorescent lights, AC distribu- 
tion systems and static on operators' hands. 

In most cases, Bassen said, the problems can be re- 
solved by shielding. He advocated transferring EMC tech- 
niques developed in the defense and aerospace industries to 
medical device manufacturers. 

In a telephone interview with Microwave News after the 
conference, Bassen said that the FDA's Office of Device 
Evaluation would now put more emphasis on the EMC of 
medical devices. 

Bassen can be contacted at HFZ130, CDRH, FDA, 
Rockvie, MD 20857, (301) 443-6536. 

ELF Research Budgets: - 

Mostly Bad News 
Budgets for research on the bioeffects of extremely low 

frequency (ELF) power line radiation are being cut to the 
bone, stranding many laboratories just as they are ready to 
begin important new experiments. Only utility-sponsored 
research will get a boost in 1986. 

At a meeting of contractors working on the bioeffects of 
electric and magnetic fields for the Department of Energy, 
the Electric Power Research Institute (EPRI) and New 
York State held in Alexandria, VA, in early November, 
speaker after speaker said that their labs would soon close 
down unless new funds were found (see also following 
story on neurologic changes). 

Interviews with the leading funding agencies indicated: 
e DOE: The Electric Field Effects Research program's 
budget has been reduced to $3 million in fiscal year VY) 
1986 from $4.7 million in FY85. The decrease was re- 
quested in President Reagan's proposed budget and Con- 
gress agreed to the cut. (The 1986 Energy and Water De- 
velopment Appropriations Bill was signed into law on No- 
vember 1.) Ken Klein, the director of the Office of Energy 
Storage and Distribution, said that "everybody will be 
hurt" by the cut and that there would probably be no new 
projects funded next year. 

New York State Power L i e  Project: The project's $5 
million research budget has been spent or allocated. 
"There is almost no hope for any more money," according 
to Dr. David Carpenter, the director of the New York State 
Department of Health's Division of Laboratories and Re- 
search. 
e EPA: As reported in our last issue, the Environmental 
Protection Agency (EPA) has moved to disband its re- 
search p u p  on non-ionizing radiation. If this occurs, Dr. 
Carl Blackman's work on ELF fields will end, even though 
there has been mounting interest in his recent findings on 
the role of the Earth's magnetic field in turning certain bio- 
logical processes on and off. 
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HIGHLIGHTS 
Navy: Last year, the Navy stopped working on ELF 

bioeffects at its Aerospace Medical Research Lab in Pen- 
sacola, FL (see MWN, September 1984). The Office of 
Naval Research still has a few ongoing projects, however. 
*EPRI: This is the one exception. EPRI expects to in- 
crease its funding level by 40 percent: from $1.7 million in 
1985 to $2.4 million in 1986. Dr. Bob Patterson, project 
manager for EPRI's studies on the bioeffects of electric 
and magnetic fields, said that he planned to start a National 
Science Foundation-+ program for "less directed and 
more creative" research with some of the new money. 
- Brookhaven Lab 

Dr. Arland Carsten's plight at Brookhaven National 
Laboratory is a microcosm of the whole non-ionizing radi- 
ation research community. He and his coworkers have 
completed a study of reproductive and multi-generational 
effects of 60 Hz electric and magnetic fields on mice at 
Brookhaven's Medical Department in Upton, NY. (They 
found no significant effects on a large number of end 
points in results reported to date.) Carsten's experiment 
cost $585,000 - over ten percent of the total NY project's 
funds. Unless he can find a new source of money, how- 
ever, Carsten will soon have to give up the specially 
equipped lab he built for the study, due to keen competi- 
tion for space. "The lab would be perfect for a study of 
ELF and leukemia and cancer, an issue on a lot of people's 
minds," he told Microwave News. He said he has gone 
everywhere for research grants hut has come up empty- 
banded. 

"The replacement cost of the exposure facility would 
likely be more than $500,000. Many Brookhaven staffers 
supported me to get the lab and equipment ready for this 
study, otherwise I could never have built it within the 
budget. It's a pity to dismantle it when there are so many 
unanswered questions," he said. 

The predicament faced by ELF researchers is similar to 
that of those who work at higher frequencies (see MWN, 
March 1985). 

60 Hz Fields Induce Neurologic 
Changes in Monkeys 

Power line frequency electric and magnetic fields can 
alter the balance of neurotransmitters in monkeys. This 
finding by researchers at the New York State Department 
of Health Laboratories in Albany is the fust to implicate 60 
Hz electromagnetic fields with changes in neurologic func- 
tion. 

Speaking at a meeting of contractors working on the ef- 
fects of power line radiation held in Alexandria, VA, on 
November 6, Dr. Richard Seegal reported that monkeys 
exposed to a varied schedule of electric and magnetic 
fields for 63 days showed significant and replicable reduc- 
tions in the concentrations of homovadlic acid (HVA) and 
5-hydroxyindoleacetic acid (5-HIAA) in their cerebrospinal 
fluid (CSF). HVA and 5-HIAA are metabolites of 
dopamine and serotonin, respectively, two important 
neurotransmitters which are linked to motor activity, 
mood, emotion and sleep. 

Decreases in HVA and 5-HIAA may indicate decreases 
in the firing activity of neurons and changes in circadian 
rhythms, according to Seegal. Changes in the concentra- 
tion of HVA in the CSF minor alterations in the brain, 
and, while the same may be true for 5-HIAA, it is possible 
that 5-HIAA concentrations in the CSF reflect changes in 
spinal cord metabolism. 

Seegal and his coworkers, Drs. Robert Dowman and Jon 
Wolpaw, found that the decreases in HVA appeared to be 
dose-dependent and reversible. Although the decreases in 
5-HIAA also appeared to depend on the dose, they did not 
appear to be reversible. 

No Excess Leukemia Among Wisconsin Electrical Workers 
Wisconsin electrical workers had a normal rate of consistent patterns of elevated risk. They wrote: 

leukemia mortality behveen 1963 amd 1978, accord- "We believe that the available evidence concerning 
ing to a letter in the December 5 New England Jour- the possible association between occupational field 
nal of Medicine. exposnre and leukemia risk should be viewed with 

The finding by Drs. Eugenia Calle of the Centers caution until workplace exposures are more realisti- 
for Disease Control in Atlanta, GA, and David cally considered and adequate epidemiologic studies 
Savitz of the University of Colorado Medical School are conducted on particular cohorts of interest.'' 
in Boulder, CO, appears to contradict earlier reports Savitz is currently working on an attempted repli- 
by Drs. Samuel Milham and William Wright (see cation study of Nancy Wertheimer's epidemiological 
MWN.  July/Angust and December 1982, respec- study that linked electromagnetic fields with child- . tively). The new study used the same occupational hood cancer (see MWN, September 1983). Results 
groupings as these previous studies. are due this summer. Savitz is moving to the De- 

Calle and Savitz advised that the current practice partment of Epidemiology at the University of North 
of combining various occupations into one group of Carolina School of Public Health in Chapel Hill at 
"electrical workers" to test hypotheses is not sup- the beginning of the year. 
portable either by considerations of exposure or by 
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Six monkeys were exposed to the field, and four acted 
as conhots. Three sets of exposure conditions were used, 
each lasting 18 hours a day for 21 days: 3 kV/m and 0.1 
gauss (G), 10 kV/m and 0.33 G, and 30 kV/m and 0.9 Gin 
random order. Samples of CSF were collected after each 
2lday exposure. 

Seegal believes his fmdimgs may apply to humans be- 
cause of their similarities to monkeys. In addition, he 
noted that the field strengths used in the study are "compa- 
rable to those found in the environment." 

The team had hoped to run another pair of contml mon- 
keys to complete the experiment, as welt as to attempt to 
determine the thresholds for the observed effects and to 
find out whether the electric or the magnetic field was the 
active agent, hut the group's funding has run out. The stud- 
ies were paid for by the New York State Power Lime Pro- 
ject, whose $5 million research budget has now been de- 
pleted. 

Seegal told Microivave News that he is seeking new 
sources of funding - so far without success. 

CDC Confirms Down's Cluster 
in Vernon; MW Levels Minimal 

The Centers for Disease Control (CDC) has confirmed 
that there is an elevated incidence of Down's Syndrome in 
Vemon, New Jersey, hut found normal rates of other b i  
defects and cancer. The cluster remains unexplained, how- 
ever, as preliminary reports of measurements made by the 
Environmental Protection Agency (EFA) indicate that radi- 
ation levels in Vernon Valley are extremely low. (Seven 
cases of Down's were identified in Vemon, as compared to 
the 1.43 expected cases.) 

In a consultation report released on November 12, the 
CDC recommended an "intensive examination" of the 
Down's cases, hut ruled out a "comprehensive" health 
survey of Vemon residents. The CDC advised that a scien- 
tific review advisory panel be set up to help the state De- 
partment of Health in its future work in Vemon. (See the 
full text of the CDC recommendations in "From the Field" 
on p.8.) 

"The NJ Department of Health has accepted the CDC 
recommendations," Assistant Commissioner Dr. Leah Zis- 
kin told Microwave News. She said that she is now putting 
together the panel and hopes to hold the first meeting in 
January. 

Vernon has the largest concentration of satellite com- 
munications stations and point-to-point microwave towers 
in.the U.S. Some local residents b l m e  microwave radia- 
tion for the Down's cases and other ailments (see MWN, 
May 1985). 

No Cause Found 
The CDC could not explain what caused the Down's 

cluster. It dismissed as "unlikely" the possibility that some 
of the cases were misdiagnosed andlor that the cluster was 
a random event -the odds of the cluster occurring by 

chance were calculated as less than 1 in 1000. Nor could 
the CDC attribute the increase to maternal age: of the 
seven observed cases of Down's, five were among women 
under 30 years old. The CDC said it could not rule out the 
possibility of an environmental cause and therefore rec- 
ommended that the cluster be studied further. 

According to the CDC, b i  weights and birth defect 
rates (other than Down's) in Vemon were normal and the 
rates for most cancers were lower than expected. 

In mid-November, Richard Tell, chief of the EPA's Elec- 
tromagnetic~ Branch in Las Vegas, NV, measured micro- 
wave radiation levels in Vemon. According to Dr. Gerald 
Nicholls, acting chief of the NJ Bureau of Radiation Pro- 
tection, Tell found levels of to uW/cm2 in resi- 
dential areas. 

In a telephone interview, Nicholls said that the EPA 
measurement report would be released by the NJ Depart- 
ment of Health in January or February. 

Citizens Against the Tower (CAT), a local-residents' 
group, criticized the CDC for making no attempt to check 
whether there were any additional cases of Down's Syn- 
drome in Vernon and for not acknowledging that the cases 
atready identified are clustered within specific areas in the 
town. "They just want to bury the whole thing," CAT's 
Elise Kreindler contended. 

When asked about these criticisms, Larry Edmonds of 
the CDC's Center for Environmental Health, the principal 
author of the CDC report, told Microwave News that the 
New Jersey study t e m  would check to see if there are any 
other cases of Down's and any special clustering in Ver- 

Avon Siting Dispute 
Residents of Avon, Connecticut, are continuing to 

spar with Avon Mountain broadcasters. 
On November 19, the town zoning commission 

approved Astrofine Communications' plan to erect a 
new 750-foot tower for station WHCT (Channel 18) 
across the street from an antenna farm, but placed 
eleven conditions on it, including a non-ionizing 
radiation l i t  of 10 uW/cm2 at the boundary of the 
tower property and a 90-day restriction on the dis- 
mantling of WHCT's nearby 279-foot tower follow- 
ing activation of the new tower. 

The residents have appealed the decision in the 
Connecticut Superior Court in Hartford. 

The 10 uW/cm2 exposure standard is similar to the 
one recommended earlier this year by Avon's Di- 
rector of Health, Hudson Birden, Jr., though he had 
recommended that the limit apply at the nearest resi- 
dence, 300 feet from the tower's property l i e  (see 
MWN, SeptembedOctober 1985). 

On November 22, another broadcaster, Channel 
13, filed an application to reactivate an unused tower 
on Avon Mountain, further angering the tov'n resi- 
dents. 
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HIGHLIGHTS 
nou. "I would be very surprised if they came up with any- 
thing new," he said. 

Kreiindler suspects that the satellite stations tumed down 
the power when the EPA came to town. "Usually TV re- 
ception in the valley is awful, but two days before the EPA 
anived, it cleared up. Then a few days after they left, it 
returned to normal," she said. 

Congresswoman Marge Roukema, who represents the 
Vernon area, has been monitoring the CDC and EPA stud- 
ies and has notified CAT that she is looking into the fed- 
eral government's efforts to set national exposure guide- 
- l ies  for non-ionizing radiation. 

EMC Society Meeting 
Outlined below are some of the highlights from the pa- 

pers presented at the 1985 IEEE International Symposium 
on Electromagnetic Compatibility ( E M C ) ,  held in 
Wakefield, MA, August 20-22. 

- . Isidor Straus gave a detailed overview of the German 
EMC bureaucracy, explaining how it is governed by d i c -  
tives from the EEC (the Common Market). In "Meeting 
the VDE Requirements," he explained that the German 
rules have been "extensively reworked" in the last six 
months. Straus, of Dash, Straus & Goodhue in Box- 
borough, MA, described the legislative background of the 
mles and the groups that actually write the standards - for 
instance, he noted that the German DKE Subcommittee 
761 is the approximate counterpart of the U.S. ANS Com- 
mittee C63 - and he went into considerable depth on the 
specific mles and measurement procedures. 
.With respect to U.S. standards, Edwin Bronaugh of 

- -- 

Electro-Metric~ in Amsterdam, NY, reviewed the forth- 
coming SAE J1507 report on testing the susceptibility of 
motor vehicles to radiated signals in the frequency range 
20 MHz to 18 GHz. He explained how the facilities and 
procedures described by the SAE can be applied to the 
testing of the immunity of other large and complex elec- 
tronic systems .... Julius Knapp and Frank Rose of the Fed- 
eral Communications Commission (FCC) examined ways 
of simplifying and streamlining the commission's Part 15 
mles on RF devices -including low power transmitters 
and computers. One change they advocated is to divide the 
rules into those that apply to intentional and to uninten- 
tional radiators. They also suggested the possibility of 
combining mles for unintentional radiators with the noise 
S i t s  for industrial, scientific and medical (ISM) equip 
ment under Part 18. They noted that the commission has 
not yet scheduled action for an overall revision of P a  15, 
but that a proposal could be issued in early- 1986.. ..And 
Richard Fab'ma and Joseph Husnay, both of the FCC, de- 
scribed some of the practical problems of testing computer 
devices with the commission's MP-4 measurement proce- 
dures. They emphasized the importance of cahle placement 
and the configuration of the equipment for maximizing 
conducted and radiated signal levels -the configuration 
for maximum emissions also varies with frequency. 

Jane Clemmensen and John Meloy of SRI International 
in Menlo Park, CA, and Ralph Ferram of the Electric 
Power Research Institute in Palo Alto, CA, presented the 
results of tests of seven power tine conditioners, isolators 
and purifiers to filter out harmonics and noise generated by 
consumer electronic equipment. They found that these fil- 
ters could reduce the high frequency noise but often at the 

Intentional Satellite EM/? 
What appears to be the fmt case of intentional 

electromagnetic interference (EMI) with a commer- 
cial satellite was reported to the Federal Communica- 
tions Commission in November. A complaint filed 
by Eastern Microwave, Inc., alleged that a tmnspon- 
der leased by the company on Hughes Communica- 
tions' Galaxy 1 satellite was subjected to 18 hours of 
EM1 from an unknown source in late October, ac- 
cording to Eastem Microwave's attorney, Charles 
Helein of Dow, Lohnes & Albertson in Washington, 
DC. 

The Home Satellite Newsletter, which broke the 
story, noted that a home satellite dish can be cheaply 
tumed into an uplink transmitter that can interfere 
with any domestic satellite - "U.S. satellite com- 
munications could be held hostage by jammers," the 
Arlington, Vuginia newsletter wamed. 

Revenge against broadcasters who scramble tele- 
vision programming is one widely cited motive for 
wanting to jam satellite signals. For instance, the 

November issue of STV Magazine published a fic- 
titious story about an angry HBO subscriber who 
uses EMI to blackmail the satellite cahle network to 
stop scrambling. 

In a letter to the FCC, Helein wrote: "The nature 
of the signal (unmodulated), its clean quality, the 
length of interference, the times at which it occurs 
and the manipulation between [two transponders] 
suggest a strong possibility that the signal is being 
deliberately generated to create interference or some 
licensee is most negligent in its testing procedures. 
In either case the matter is of grave concern to East- 
em Microwave." 

Dan Warren, managing editor of Satellite Week, a 
Washington, D.C. newsletter, said in a telephone 
interview that "people in the industry are nervous," 
adding that it is easy to interfere with satellites but 
very expensive to stop and practically impossible to 
catch the jammer. 

6 MICROWAVE NEWS ~ovem%erl~ecer?rber 1985 



- --- 

expense of increasing the low frequency components by 
more than 10 dB. In addition, they reported that some of 
these devices, which can cost up to $500, do not ffiter 
common mode noise because the neutral wire is passed 
straight through. In a second paper, Clemmensen reported 
that a small appliance with a variable speed motor can 
cause havoc to a home computer when both are plugged 
into the same outlet. She said that in 100 out of 1M) tries, 
ten each with ten different computers, disk read-or-write 
operations failed due to conducted EM1 from a hand drill. 
Moving the drill to a different outlet or using a 20-foot 
extension cord stopped the interference, however. 
e From the Electromagnetic Fields Division at the National 
Bureau of Standards in Boulder, CO: Myron Crawford and 
G.H. Koepke outlined the advantages of using a rever- 
berating chamber compared to an anechoic chamber for 
susceptibility testing. And F!E Wilson and M.T. Ma evalu- 
ated the use of insertion loss as an indicator of a material's 
shielding effectiveness. If not done properly, they warned, 
the data obtained may reflect the measurement procedure 
more than the material being tested. 
e Among the other noteworthy papers were: A description 
of the "Stanford ELFNLF Radiometer Project" by Drs. 
A.C. Fraser-Smith and R.A. Helliwell of Stanford Univer- 
sity in Palo Alto, CA, where they are attempting to mea- 
sure the global distribution of ELF and VLF noise ... C.K. 
Jackson of Hughes Aircraft Co. in Fullerton, CA, ad- 
dressed how to adapt EMC testing procedures to spread 
specmm commnnication systems .... William Rhoades of 
Xerox Corp. in El Segundo, CA, described bow to design 
equipment to achieve immunity to electrostatic discharge. 

The attendance at the symposium's technical sessions 
was 694; the total attendance, including those visiting the 
exhibitions, was 1,195. A copy of the proceedings of the 
symposium is available for $33.00 (IEEE members) and 
$66.00 (non-members) from the IEEE Service Center, Pub- 
lication Sales Dept., 445 Hoes Lane, Piscataway, NJ 
08854, (201) 981-0060. Order No. 85CH2116-2. 

Portland RFIMW Proposal 
Changed to 200 uWlcm2 

The City of Portland's (Oregon) Planning Commission 
bas proposed a general population radiofrequency and 
microwave (RFIMW) radiation standard of 200 uWlcm2 
-twice the level recommended by the city's Bureau of 
Planning. 

In a November report to the City Council, the Planning 
Cqmmission does not explain why it rejected the bureau's 
recommendation - indeed, it does not acknowledge the 
change. 

Khowledgeable sources indicated that the 200 uW/cm2 
level was a compromise between the city and local broad- 
casters who opposed the 100 uWlcm2 level. Although the 
radio and television stations have now been appeased, it is 
not clear how community groups involved in formulating 
the standard will react. 

Steven Gerber, of the Portland Bureau of Planning, who 
is coordinating the development of the standard, told 
Microwave News that the "200 uW/cm2 l i t  is conserva- 
tive, with a built-in margin of safety over identified ther- 
mal effects." 

None of the city's broadcasters will be adversely af- 
fected by the 200 uW/cm2 standard, according to Gerber. 
He estimated that one FM station would have bad to make 
some changes if the city had adopted a 100 uWlcm2 level. 

The Planning Commission recommendation must now 
be approved by the City Council, the last hurdle in a six- 
year effort to regulate broadcasters in Portland. The City 
Council is tentatively scheduled to discuss the RFIMW 
standard at a meeting on January 26. 

The new 200 uWlcm2 recommendation could bring the 
city in line with the standard for Multnomah County, in 
which Portland is located. The Portland proposal is the 
same as the public exposure standard adopted by the state 
of Massachusetts in 1983 and five times stricter than the 
guidelines of the American National Standards Institute 
(ANSI). 

For a copy of the RF Regulatory Review Project: Plan- 
ning Comnrission Report and Recotnnrendations to the City 
Council, contact: Steven Gerber, Bureau of Planning, City 
of Portland, Room 1058, 1120 SW Fifth Ave., Portland, 
OR 97204, (503) 796-7706. 

NAS-NRC Symposium on 
Non-Thermal Bioeffects 

An advisory committee on "Non-Thermal Effects of 
Non-Ionizing Radiation" of the National Academy of 
Sciences-National Research Council's (NAS-NRC) Board 
on Radiation Effects Research held a one-day Symposium 
on Biological Effects of Low-Level Exposures to Non- 
Zonizing Radiatiorr on October 29. Attendance at the meet- 
ing was limited to invited speakers and observers from 
federal agencies. 

The hoard set up the advisory committee to determine 
what role the NAS-NRC should play in the field of non- 
ionizing radiation hioeffects. According to the board's staff 
officer, Dr. Stephen Brown, the committee will consider 
whether there is a need for an NAS-NRC study, and, if so, 
on what topic. 

Brown told Microwave News that the advisory commit- 
tee is preparing a detailed letter on its findings for the 
board - the letter should be ready for presentation at the 
board's meeting on December 6-7. There are no plans to 
release the letter and it may remain an internal document, 
Brown said. 

The following experts were invited to speak at the 
NAS-NRC symposium: Drs. Ross Adey, Glen Edwards, 
Om Gandhi, Reba Goodman, Sol Michaelson, Wtlliam 
Pickard, Maria Stnchly and Nancy Wertheimer. 

The chairman of the NAS-NRC's advisory committee is 
Dr. Robert Hofstadter of the Department of Physics at 
Stanford University in Palo Alto, CA. The other members 

(conrinued on p.8) 
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FROM THE F R D  
CDC Recommendations 

Reprinted below are the recommendations contained in rhe 
Report of Centers for Disease Control (CDC) Consultation on 
Vemon Township, New Jersey issued on November 12, 1985. 
The principal orrrhor war Lorry Edmonds ofthe Center for Envi- 
ronmental Healrlt in Atlanm, GA. See story on p.5. 

The Center for Envimnmental Health (CEH) does not find any 
evidence that rates of all categories of birth defects and cancer are 
increased in Vemon Township. The rate of one defect, Down's 
Syndrome, was elevated from 1975 through 1981. The data avail- 
able for review suggest that the rates of other outcomes are not 
unusual. On the basis of the available information, CEH does not - 
believe that a comprehensive health study of Vemon Township 
residents is warranted, but rather an intensive examination of the 
Down's Syndrome cases as indicated below. After reviewing the 
existing data from Department of Health (DOH) and Citizens 
Against the Tower (CAT) and after considering the existing pub- 
lic health concerns, CEH suggests the following plan: 

1. Describe the incidence of Down's Syndrome horn 1982 to 
the present; 

2. Conduct a case-contml study of cytogenetically c o n h e d  
infants with Down's Syndrome for the years 1975 through 1985, 
including an in-depth family interview; 

3. Measure the range of radiofrequency/micmwave (RFI 
MW) radiation in Vernon Township; 

4. Regularly review cancer and birih defects data fmm ongo- 
ing surveillance programs; 

5. Establish an advisory panel to review planned studies. 
1. The fmt priority in Vernon Township is to describe the current 
incidence of Down's Syndrome and other chromosomal abnor- 
malities. Most of the data CEH reviewed are from 1975 through 
1981. Very Little is known about the current situation, panicnlarly 
for Down's Syndrome. CEH suggests identification of all cases of 
Down's Syndrome and other defects due to chromosomal 
anomalies born from January 1982 through December 1985. The 
case definition should be the following: a resident birth of Vernon 
Township with the diagnosis of a chmmosomal abnormality con- 
firmed by karyotype. If needed, the DOH should make cytogene- 
tic testing available. Case ascertainment should be very intensive 
and should include review of the infants' hospital records, local 
physicians, area chromosomal laboratories, area pediatric referral 
hospitals, school systems, fetal deaths, special child services and 
self reports including those from community groups. Special ef- 
forts should be made to ascertain resident cases diagnosed out of 
stale through review of out of state hospital records, vital records, 
chromosomal regishies and cytogeoetic laboratories. These same 
intensive case finding procedures should be applied for births 
which occurred from 1975 through 1981, lo insure as complete an 
ascertainment of cases for that period as possible. CEH is willing 
to review any cytogenetic studies that have been conducted on 
these families. 
2. For each case of Down's Syndrome identified in recommenda- 
tion 1 (cases born from 1975 through 1985) CEH suggests a de- 
tailed interview be conducted with each family and a set of cou- 
trpl families. The interviews should include the following: family 
reproductive and medical history, residential history, occupational 
history, environmental exposures and other suspected risk factors. 
The investigation's success relies on the participation of the fami- 
lies of affected children. CEH is wilting to consult on the devel- 
opment of a detailed questionnaire and to review the results of 
any study. 
3. CEH recommends that measurements should be taken to de- 

on Vernon, New Jersey 
termine the range of WIMW radiation in Vemon Township. AII 
sources of RFIMW radiation should be considered when estimat- 
ing the range of potential microwave exposure to residents. CEH 
recommends that priority be given to sampling around and inside 
the schools adiacent to the satellite dishes. Samnles should also 
be taken at representative mas in the community. The Mayor's 
Blue Ribbon Panel and CAT should be asked to develo~ a prior- 
ity list of 12 sites to be sampled. CEH recommends &at,-after 
measurements have been taken around the enrth stations' facilihl 
boundaries, around and inside the local schools and in representa- 
live areas, measurements should be taken at as many of the sites 
on the priorify list as resources pennit. These findings should be 
reviewed by the advisory panel (see recommendation No.5, be- 
low) and it is possible they may want more measurements. 
4. CEH recommends that the DOH regularly review data on 
cancer and birth defects from ongoing surveillance pmgnms. 
Data from Vemon Township and Sussex County should be mu- 
tinely reviewed. In 1983, the DOH established a statewide birth 
defect surveillance system. Using this system, the State wiil be 
able to monitor Vemon Township and Sussex County with mini- 
mal additional effort, and the level of case ascertainment should 
be very high and timely. Data from Vernon Township and Sussex 
County should be reviewed every six months and the results 
should be reported to an advisory panel (see recommendation 
No.5, below). The cancer registry for New Jersey offers the o p  
portunity to monitor cancer rates. The results of cancer surveil- 
lance should be reported in the same manner as those for birth 
defects surveillance. 
5. CEH recopxnends that a scientific review advisory panel 
should be established to advise the State Department of Health on 
scientific issues. The Public Advocate, the Department of Eovi- 
ronmental Protection (DEP), the Mayor's Blue Ribbon Panel 
fmm Vernon Township and the Citizens Against the Tower each 
should appoint a responsible scientist to represent it. The panel 
should review any planned activities and the results of any studies 
and make recommendations to the DOH. The DOH should be 
responsible for conducting any health studies in Vernon Township 
with the advice of the panel. CEH is willing to consult with this 
group and the Depamnent of Health as appropriate. 

are: Dr. 3. Woodland Hastings of the Biology Laboratories 
at Harvard University in Cambridge, MA; Dr. Sean 
McGIynn of the Department of Chemistry at Louisiana 
State University in Baton Rouge; Dr. Michael Shelanski of 
the Department of Pharmacology at New York University 
in New York City; and Dr. John Rigden of the Department 
of Physics at the University of Missouri in Saint Louis. 

The members of the Board on Radiation Effects Re- 
search are: Dr. Richard Setlow (chairman) of the Biology 
Department at Brookhaven National Laboratory in Upton, 
NY; Dr. Jacob Fabrikant of the Donner Laboratory at the 
University of California in Berkeley; Dr. Oddvar Nygaard 
of the Department of Radiology at Case Westem Reserve 
University in Clevelanii, OH, Dr. Joseph Rall of the Na- 
tional Institutes of Health in Bethesda, MD; Dr. Robert 
Pound of the Physics Laboratory at Harvard University; 
and Dr. Eldon Suttou of the Department of Zoology at the 
University of Texas in Austin. 
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SO VIE?^ Research (~onrinuedfront~.~) 

"No one can say they are not doing good science," Guy 
said, stressing that, "They have brand-new equipment, 
they have adopted a good scientific approach and they 
work in large interdisciplinary teams composed of 
biologists, biophysicists and engineers." He added that 
Professor Inal Akoev at the Institute of Biological Physics 
in Pushchino (south of Moscow) has 50 researchers in his 
lab alone and that all key personnel have their own IBM 
personal computers. 

"I was very jealous of what I saw there," Guy said of 
his visit to Akoev's lab. "They have equipment that I just 
can't afford." Guy is the director of the University of 
Washington's Bioelectromagnetics Laboratory, one of the 
best-equipped and best-funded research centers in the U.S. 

A similarly envious view came from Justesen: "Akoev 
has the best shop and is doing the most interesting things 
imaginable." Justesen contrasted the flourishing Soviet 
bioelectromagnetics program with the American one, 
which he described as "crashing in flames." He said that, 
based on their progress, the Soviets will soon begin to ex- 
port medical devices such as magnetoencephalographs. 

The two researchers' appraisal of the Soviet commit- 
ment to understanding bioelectromagnetic phenomena is 
consistent with previous reports by Americans returning 
from the Soviet Union (see MWN,  November 1982). 

Soviet Occupational Standards 
In Moscow, Professor Boris Savin, director of the Insti- 

tute of Industrial Hygiene and Occupational Diseases, told 
Guy that the new Soviet occupational standard, which 'm- 
its worker exposures to 25 uW/cm2 for an eight-hour day 
over the frequency range 300 MHz-300 GHz, will become 
effective on January 1, 1986. (See MWN,  September 1983 
for details of the Soviet occupational standard as it was 
first proposed.) The standard, which is based on the total 
amount of energy absorbed, allows higher exposures for 
shorter periods of time -for instance, 100 uW/cm2 for 
two hours. 

According to Guy, Savin said that the Soviet occupa- 
tional standard may be relaxed in the next few years and 
that he would like to see greater parity between the safety 
standards in his counhy and those in the U.S. 

In 1984, the Soviet Union relaxed its exposure standard 
for the general public from 5 uW/cm2 to 10 uW/cmZ above 
300 MHz (see MWN,  June 1985). 

The U.S. Occupational Safety and Health Administra- 
tion has a 10 mW/cm2 (10,OM) uW/cm2) standard, although 
the courts have ruled it unenforceable. The voluntary 
ANSI standard S i t s  worker and public exposures to 1-5 
mW/cmz above 300 MHz. There are no federal standards 
to protect the general population from overexposure to 
nonSoniziig radiation. 

ELF Standards 
Savin told Guy that the new Soviet occupational stan- 

dard for extremely low frequency (ELF) electric fields 
from power lines is 5 kV/m for a full, eight-hour work 
day. For a ten-minute period, the limit is 20-25 kV/m. Guy 
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said that the standard does not address ELF magnetic fields 
(see MWN, September 1984). The Soviet electrical distri- 
hution system operates at 50 Hz. 

While in Moscow, Guy and Justesen also visited Profes- 
sor Yu. Kholodnov at the Institute of Higher Nervous Ac- 
tivity. Here, too, they noted a marked improvement in the 
quality of the laboratory equipment for studies on DC and 
pulsed magnetic fields. 

In Leningrad, the two Americans toured the Institute of 
Experimental Medicine and also met with Dr. T. Kalada, 
who works on occupational health diseases at an institute 
similar to Savin's. 

Joint Statement 
At the end of their visit to the Institute of Biological 

Physics in Pushchino, Guy and Justesen wrote a joint 
statement with Akoev on the cunent scientitic basis for 
electromagnetic radiation (EMR) safety standards. They 
agreed: - 

8 There is some ambiguity in determination of biological 
significance of the revealed effects of EMR with respect to 
signalling, adaptive and pathological reactions. There are 
verv few data about the radiation levels and exwsure dun; 
tions associated with induction of pathologicalchanges and 
with exhaustion of adaotive systems: 
Quantitative correlations between the effects of EMR at 
different levels of organization of biological systems, from 
molecular to organismic levels, have not been clearly es- 
tablished. Qis  void of quantitative information hampers 
attempts to elucidate the role of regulatory systems in the 
manifestation of the effects at the organismic level; 
0 A comparative analysis of the effects of continuous wave 
and modulated irradiation in the range of "Adey win- 
dows" and of natural macmhythms of organisms is much 
in need; 
8 There nre no controlled sNdies of the sensory effects of 
EMR as one of the possible stress factors upon imdiation. 
Akoev, Guy and Justesen endorsed the need for greater 

collaboration between Soviet and American researchers, 
with more exchanges of scientists and technical publica- 
tions, as well as more meetings on key problems. 

During their tour, Guy and Justesen were guests of the 
Soviet Union. Their travel was paid for by the National 
Institute for Environmental Health Sciences, which coordi- 
nates the ongoing US.-U.S.S.R. exchange prognm (see 
MWN, September 1983 and March 1985). ipr 
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CONFERENCES 
1986 Conference Calendar 

January 8- la  Detection of Optical Radiation, Americana Dutch Rcsort 
Hotel, Lake Bucna Vlsta, FL. Contact: V. Amico. Professional En- 
gineering Development, University of Central Florida, Orlando, FL 
32816, (305) 275-2123. 
January 13-14: Satellite Communications: Applications, Technology & 
Competition, Halloran House. Ncw York, NY. Contact: Caml Every, 
Fmst & Sullivan, 106 Fultou St.. New York. NY 10038, (212) 233- 
1080. 
January 13-16: National Radio Science Meeting, University of Col- 
orado, Boulder, CO. Contact: Pmfcssor S.W. Malcy, Dept. of Electrical 
Engineering, University of Colondo, Boulder, 00 80309. 
~anuary 21-23 Electrical Ovprstrrrs Exposition, Anaheim Hilton and 
Towers. Anaheim. CA. Contact: Jim Russell. 2504 North Tamiami 
Trail, Nokomis, FL 33555. (813) 9663631. 
January 30-February 1: RF Technology Expo, Anaheim Hiltan and 
Towers, Anaheim, CA. Contact: Kathy Kriner, R F  Design. 6530 S. 
Yasemite St., Englcwaad, CO 80111, (303) 694-1522. 
February 2-7: Wmter Meeting of the IEEE Power Engineering Saei- 
ety, Pcnta Hotel. New York, NY. Contact: Nancy Heimnnn, IEEE, 345 
East 47Ih St., New York, NY 10017, (212) 705-7893. 
March 5-7: Workshop on Me-rement of Electrical Quantities In 
Pulse Power Systems U, National Bureau of Standards (NBS), Gaith- 
ersbwg. MD. Conet: Ron McKnight, B344 Metrology Bldg., NBS, 
Gaithersburg: MD 20899, (301) 921-3121. 
March 12-13: lEEE 1986 National Radar Conference, Las Angeles, 
CA. Contacl: Rndnr Systems Grnup, Hughes Aircraft Co., R-I, D428. 
PO Box 92426, Las Angeles, CA 9 W .  
March 12-15: Joint Meeting of the European Workshop on Nuclear 
Maenetic Resonance and the World Health Omnization. Monte 
~arro .  Monaco. Contact: Dr. Robert Mullcr, ~ n i v e g i t ~  of ~ a h s ,  Fac- 
ulty of Medicine, B7WO Monr, Belgium. 
March 25-27: IEEE IMTU8-5: InstrumentationlMeasnrement l k h -  
nology Conferem, University of Colorado. Boulder, CO. Contact: 
Robert Myers, IMTU86 Cwnlinalor, 1700 Westwwd Blvd., Suite 101, 
Las Angeles, CA W 2 4 ,  (213) 475-4571. 
Aoril 2-3: ZZnd Annual Meetinc of the National Council on Radin- 
tion Protection and ~easurements  (NCRP), Washington, M3. Con- 
tact: NCRP. Suite 1016, 7910 Wwdmaut Avc.. Belhesda. MD 20814, 
(301) 657-2652. 
April 2 4  International Worltshop a n  Physics and Engineering in 
Computerized Multidimensional Imaging and Processing, University 
of California, Irvine, CA. Contact: Dr. 0. Nalcioglu, Dcpt. of 
Radiological Sciences, University of California, Irvine, CA 92717, (714) 
8565904. 
April 8-10: 1986 Test & Measurement World Expo, Convention Cen- 
ter, San Jose, CA. Contact: Meg Bowen, 215 Brighton Ave., Boston, 
MA 02134, (617) 254-1445. 
April 12-16: Wst Annual Meeting & Exhibit of the Association for 
the Advancement of Medical Instrumentation (AAMI), Hyatt Re- 
gency, Chicago, IL. Contact: AAMI, Suile 602, 1901 N. Fort Myer Dr., 
Arlinglon, VA 22209, (703) 525-4890. 
April 12-16: 64th knnnal Convention of the National Association of 
Broadcasters (NAB), Convention Center, Dallas, TX. Contact: NAB, 
1771 N St., NW, Washington, DC 20036, (202) 429-5350. 

gency. Phoenix, AZ. Contact: Ms. Dime Suiten. INTERMAG'86, 655 
15th St., NW, Suite 300, Washington, DC 2W05, (202) 639-5088. 
May 5-9: Magnetic Resonance Imaging 1986: National Symposium, 
Orlando Hyvn Hotcl, Disneyworld, FL. Contact: Sally Lunn. Educa- 
tional Symposia, Inc., W Box 17241, Tampa, FL 33682, (813) 873- 
2090. 
May 12-14: 1986 Microwave Power n b e  Conference, Naval Post- 
graduate Schwl. Monterey, CA. Contact: Ralph NadcU, Palisades Insti- 
tute for Research Services, 11th flwr, 201 Varick St., Ncw York, NY 
10014. (212) 620-3341. 
May 12-15: International Seientilic Conference: Work with Display 
Units, Stockholm. Sweden. Contact: WWDU, d o  Stockholm Confer- 
ence Bureau, Box 1617, S-Ill 86 Stockholm, Sweden. 
May 19-22: 18th Annual Meeting of the Conference of Radiation 
Control Program Directors (CRCPD), Charleston, WV. Conmt: 
CRCPD, 71 Fountain PI., Frankfort, KY 40601, (502) 227-4543. 
May 19-24: 1986 Nuclear EMP Meeting, University of New Mexico, 
Albuquerque, NM. Contact: C.W. Jones, Dikewwd Corp., 1613 Uni- 
versity Blvd., NE. Albuquerque, NM 87102. - 

Mny 25-30: Symposium on Electrofusion and Electraporation of 
CeUs and Pmtoplas(s at the 1986 Annual Meeting of the AAAS, 
Philadelphia, PA. Contact: Dr. Thomas Rouell, Office of Naval Re- 
search, Arlington, VA 22217. (301) 6964053. For more information on 
AAAS meeting, seeScience. Octokr 11, 1985, p.262. 
June 1-5: 8th Annual Meeting of the Bioelectromagoetics Society 
@EMS), Madison, WI. Contnct: BEMS, 1 Bonk St.. Gaithersburg, MD 
20878, (301) 948-5530. 
Junc 2-4: 1986 IEEE MlT-S International Microwave Symposium, 
Baltimore, MD. Contact: Marvin Cahn. do LRW Associates, 1218 Bal- 
four Dr.. Arnold; MD 21012. 
June 65: 1986 IEEE Microwave and Millimeter Wave Monolithic 
Cirrults Symposium, Baltimore, MD. Conlact: Oetavius Pitwlis, Jr., 
Hughes Research h b . ,  3011 Malibu Canyon Rd., MS RL-61, Mdibu, 
CA 90265, (213) 317-5841. 
June 8-13: Gordon Conference on Bklectmkemistry, New Hamp 
shire. Contnct: Pmfesxlr Howard Wachtol, University of Colorado, 
Boulder. CO 80309. (303) 492-7327, or Professor Betty Siskn, Univer- 
sity of Kentucky, Lexington, KY 40506, (m6) 258-5796. 
Junc 9-13: 1986 International IEEE Antennas and Propagation Soei- 
ety Symposium and National Radio Science Meeting, Wyndham 
Franklin PI- Hotel, Philadelphia, PA. Contact: Charlcs Allen, GE, 
Valley Forge Space Cenler, Rwm U4018, W Box 8555, Philadelphia, 
PA 19101. 
June 11-13: International Symposium on Probabilistic Methods 
Applied to Electric Power Systems, Toronto. Canada. Contact: Dr. 
Samy Krishnasamy, Research Division, Ontario Hydm, 800 Kipling 
Ave., Tomuto, Ontario M8Z 554, Cnnnda, (416) 231-4111. Ext. 6086. 
June 1619: EMC Expo 86, Sheratan Washington Hotel, Washington, 
DC. Contact: EMC Expo 86, Suite 200, 117 King St., Alcnandria, VA 
22314, (703) 548-2802. 
June 19-21: 5th International Congress Cnrdiostim 86, Monaco. The 
meeting will include symposia on Cardiostimulation (Cardiac Pacing 
and Electm~hvsiolaev) and on Binstimulation (New Advances in Bios- 
timulation).' d o n t a c ~ b r .  J. Mugica, 16 me Pastew. 92211 St-Cloud 
Cedcx. France. 

~ p t i l  13-17: 34th Annual SeientSc M e e ~ g  of the Radintion Re- June 23-25: 17th Power Modulator Sympaium, Hyan Seattle, WA. 
search Soeiety (RRS) and the 6th Annual Meeting of the North Contact: Leslie Gallo, Palisades Institute for Research Services, 2011 
American Hyperhermi2 Group (NAHG), Yesas. NV. Contac~ tSysrd Dr., Onc crystal Park, Suite 307, Arlington, VA ~ 0 2 .  
RRS at 925 Chestnut Street, 7th floor, Philadelphia, PA 19107, (215) 
574.3153: and NAHG, do Prnf,.ssor John Stmhbehn, Thayer Sehwl of June 23-27: Conference on Precision Electromagnetic Measurements 

(CPEM'8@, National Bureau of Standards (NBS), Gaithersburg, MD. Engineering, ~~-outh Collage, Hanover, NH 03755. (603) 646-2609. Norman Bclecki, B146 Me,.,,2ogy Bldg,, NBS, GaiIhcrsburg, 
April 14-17: 24th International Magnetics Conference, Hyatt Re- MD 20899, (301) 921-2715. 
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June 24-26: El86 International Conference on Liehtnine and Static " - 
Electricity, Stouffer Dayton Plaza Hotel, Dayton, OH. Contact: hwr -  
cncc Wnlko, AFWAUFIESL, Wright-Patterson AFB. Dayton, OH 
45433, (513) 257-7718. 
June 24-26: Military Microwaves (MM'S), Mempolc Convention 
Center. Brighton, UK. Contact: R.C. Marriott, Micmwave Exhibitions 
and Publishers, Convex Houx, 43 Dudley Rd., mnbridgc Wells, Kent 
TN1 1LE, U.K., (0892) 44027. 
June 24-26: 8th International Wroclaw Symposium on Elec- 
tromagnetic Compatibility, Wmclaw. Poland. Contact: EMC Sym- 
posium, Box 2141. 51-645 Wmclaw 12, Poland. 
June 29-July 3: 3lsl Annual Meeting of the Health Physics Society 
(HI'S), Hiltan Hotel. Piusburgh. PA. Conwrt: HPS, Suite 300, 1340 
Old Chain Bridge Rd., McLean, VA 22101, (703) 790-1745. 
July 26-August 9: NATO Advanced Stndy Institute: Physics and 
Technology of Hyperthemin, Urbino, Italy. Contact: S.B. Field, MRC 
Cyclomn Unit, Hammersmilh Hospital, Ducane Rd., London W12, 
UK, (1) 743-4594, or C. Franconi, Medical Physics Institute, Univcrsity 
of Rome, Via 0. Raimondo, 00173 Rome, Italy, (6) 613-1200. 
July 28-30: Zlst Annual Microwave Power Symposium, &!ne Plaw 
Hotel. Memphis. TN. Contact: International Microwave Power Institute 
( M I ) ,  13542 Union Villvgc Circle. Clifton, VA 22024. (703) 830- 
5588. 
July 3UAugust 3: 1986 Internntional Tesla Symposium, Colorado Col- 
lege, Colondo Springs, CO. Contact: IEEE Pikes Peak Section. Suite 
115, 33UA West Uintah, PO Box 150, Colorado Springs, a) 80901. 

August 13-14: Symposium with Scmiuan on Antenna Technology 
and Applied Eleetmmagnetics, University of Manitoba, Winnipeg, 
Manitoba, Cumda. Contact: L. Shafai, Dept. of Elccvieal Engineering, 
University of Manitoba, Wmnipeg, Manitoba R3T 2N2, Canadn, (204) 
4749603. 
August 20-22: l l th  Annual Conference of the A u s t d a n  Radiation 
Proteetion Societv. Svdnev. Australia. Confact: D.A. Woods. Office of ., , ,. 
the Supervising Scientist, PO Box 387, Bondi Junction, NSW 2022, 
Aushulia. (02) 387-0666. 
August 25-29: URSI International Symposium on Electromagnetic 
Theorv and 8th Collaauium on Microwave Communication, 
BII~&I.  Hungary Conwci Pmfescar T Bcrcch. Rcsemh insutule for 
Telrcomrnurucat~an, 1525 Budzpest 114, POB 15. Hungary 
September 14-19: 1986 IEEElPES Transmission and Distribution 
Canference and Enposition, Coavention Center. Annhcim, CA. Con- 
tact Charles White. Soulh Camlina Electric and Gas Co., PO Box 764, 
Columbia, SC 29218, (803) 748-3518. 

-- ~ 

September 16-18: IEEE International Symposium on Electromagnetic 
Compatibility, Town and Country Hotel, San Diego, CA. Contact: 
George Ufcn, GRU Associates, I105 E a t  Comonweallh Ave., Fuller- 
ton, CA 92631, (714) 738-0903. 
September 17-19: International Utility Symposium on the Health Ef- 
fects oi Electrical and Magnetic Fields: Research, Communication 
and Regulation. Constellation Hotel, Toronlo, Ontario, Canada. Con- 
tact John O'Gmdy, Ontario Hydm, Suite H8 D4, 700 University Ave., 
Tarnnto, Ontario M5G 1x6, Canada, (416) 592-3395. 
September 23-26: Heating and Processing 1-3000 MHz, Cambridge, 
UK. Contact British National Committee for Elecunhcat. 30 Millbank, 
London SWlP 4RD, U.K. 
September 28-O~tober 2: 5th International Conference on Elec- 
tromagnetic Compatibility, University of York. U.K. Contact: Canfer- 
ence Secretariat, Institution of Elenrnnic and Radio Engineers, 99 
Gower St., London WClE 6.42, U.K., (01) 388-3071. 
October 6-7: 2nd International Conference an Harmonics in Power 
Systems, Winnipeg, Manitoba, Canada. Contact: Roberi Hamlin, Rwm 
227, Engineering Bldg., University of Mmitaba, W~nnipeg, Manitoba 
R3T ZN2, Cnnada, (204) 261-4412. 
October 14-16: lst Annual Convention of the Society ai Bmadeast 
Engineers (SBE), Convention Center, St. Louis, MO. Contact SBE, 
Suite 118, 7002 Gnhm Rd., Indiannpolis, IN 46220, (317) 842-0836. 
Odaber 19-22: 6th Annual Meeting of the Bioelectrical Repair and 
Growth Society (BRAGS), Ulrecht. Holland. Contact BRAGS, PO 
Box 64. heshcr, PA 19025, (215) 659-5180. 
October 20-24: l l th  iEEE International Conference on Inhared and 
MiUimeter Waver, Hotel Continental, Pisa, Italy. Contact M. Ingus- 
cio, Dept. of Physics, University of Pisa, Pi- Torricelli 2, 1-56100 
Pisn. Italy, (050) 45222. 
November 4-6: 4tkInternatianal Symposium on Antennas: JINA'S, 
Acmpolis Convention Cenler, Nice. France. Contact: J.L. Gukud, 
CNET-PAB Centrc de h Tbrbie, 06320 Cap D'AiI, France, (93) 
411717. 
Novemba 7-10: 8th Annual Conference of the IEEE Engineering in 
Medicine and Biology Society, Warihington Hotel. Fon Worth, TX. 
Contact: Dr. Charles Robinson, Rehabilitation R&D Center, Hines VA 
Hospital, Box 20, Hines, IL 60141, (312) 343-7200, ext. 2240. 
November 3UDecember 5: Symposium oo Heat and Mass T r d e r  in 
ThermaUy SigoiIicant Vessels and the Mierocircidstion, Anaheim, 
CA. Contact: Rofessar Ken Diller, Biomedical Engineering Center, 
University of Texas. ENS 612. Austin, TX 78712. (512) 471-7167. 

Power Line Award (conlinuedfrom p.1) 

Montague further explained that HL&P remains liable 
for the $64 million condemnation damages even if an ap- 
peals court later overturns the jury's verdict on HLgrP's 
abuse of discretion. 

The decision followed a four-year legal fight that began 
when HL&P condemned the school district's land for a 
IOQ-foot-wide easement. Before the condemnation pro- 
ceedings were completed, the utility began work on the 
power line, prompting the district's claim that HL&P acted 
"with callous disregard for the safety, health and well- 
being of the 3,OMLplns children who attend the schools." 

Cancer Risks Argued 
Several prominent bioeffects researchers t e s ~ e d  at the 

trial, and the jury heard about the potential cancer-causing 
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effects of extremely low frequency (ELF) radiation. Dr. 
Jerry Phillips of the Cancer Therapy and Research Center 
in San Antonio, TX, Dr. Nancy Wertheimer of the Univer- 
sity of Colorado in Boulder and Dr. Harris Busch of the 
Baylor University Medical School in Waco, TX, appeared 
on behalf of the school district. H U P  called Dr. Edwin 
Carstensen of the University of Rochester as an expert wit- 
ness. 

HL&P is represented by Ross Harison of Baker & Botts, 
another Houston law fm. Harison did not respond to tele- 
phone calls for comment but was quoted in the Houston 
Chronicle as having said that the medical evidence inhu- 
duced by the school district is only a small body of re- 
search which says there may be a hazard: "What does that 
prove? Nothing." ## 


