
UPDATES 
approximately 100 people. For more information, contact 
Hamld Comerer, Engineering Foundation, 345 East47th St ,  
New York, NY 10017, (212) 705-7835. 

BRAGS Proceedings .. More than 150 people from 13 coun- 
tries attend@ this year's meeting of the Bioelectrical Repair 
and Growth Society (BRAGS), held in Tomnto, Canada. 
Among the highlights was a paper by Dr. G. Borsalino and 
coworkers on one of the first double-blind clinical studies, 
which indicates the efficacy of 75 Hz PEWS in the treatment 
of osteotomies -the stimulation of bone m w t h  following an 
operation. The conference Transactions &th the92 abstncts 
of the presentations are available for $45.00 from BRAGS, 
PO BOX 64, Dresher, PA 19025. 

Capri in the Spring ... Do yon want to take a short course on 
Worldwide Non-Ionizing Radiation Safeg Standards: Their 
Rationale andProblems taught by lecturers from Italy, Swe- 
den and the U.S.? Do you want to go to the Italian island of 
Capri in the spring? NextMay 26,  you can do both. For more 
information, contact Dr. Om Gandhi, Department ofElectri- 
cal Engineering, University of Utah, Salt Lake City, UT 
84112, (801) 581-7743. 

EMC Society Papers ... Hugh Denny of the Georgia Tech 
Research Institute, the chairman of the 1987 IEEE Interna- 
lional Symposium on Electromagnetic Compatibiliry, held in 
Atlanta, GA, August 25-27,reports that there were more than 
1,100 attendees and exhibitors at this year's meeting. He said 
that there was agreat deal of interestin both the measurement 
of radiation emissions from computing devices, and - to the 
surprise of many -theworkshop on the shieldingof cableand 
connectors. A copy of the symposium record containing the 
88 papers presented is available from the IFEE Service 
Center, 445 Hoes Lane, Piscataway, NJ 08854, (201) 981- 
0060; orderNo. 87CH2487-7, $31.00 for- membersand 
$62.00 for non-members. 

EM Bioeffects in 1sraeL.A group of German and Israeli 
organizations is sponsoring an International Symposium on 
Interaction of Electromagnetic Fields with Biological 
Systems, which will be held March 21-24 in Tiberias on the 
Sea of Galilee, Israel. Many of the speakers listed in the 
preliminary agenda are new to the conference circuit The 
official languagesof themeeting will beEnglish andGerman. 
For more information, contact: ORTRA,Ltd.,2Kaufman St., 
Tel Aviv 61500, Israel, (3) 664825. 

MILITARY SYSTEMS 

GWEN'S Impact ... After releasing a draft environmental 
impact statement @IS) in April on its Ground Wave Emer- 
gency Network (GWEN), the U.S. Air Force (USAF) com- 
pleted a fmal EIS this September. It includes public hearing 
reports, comments on the draft and the USAF's responses. 

The GWEN communication system, operating at'150-175 
kHz and designed to withstand the EMP of a nuclear attack, 
will consist of 127 relay nodes at 150-200 mile intervals 
across the continental U.S. The USAF has adopted a 50 V/m 
standard forpublic exposures to GWENradiation (see MWN, 
JanuaryiFebruary and Novemberhember 1986). On Sep- 
tember2, theConservationLaw Foundation (CLF)in Boston, 
MA, sued theUSAFfor failing to complete a separateEIS for 
each tower site and for not acknowledging the possibility that 
GWEN towers could be the targets of nuclear attacks. The 
U.S. District Conit for Massachusetts denied the CLFs mo- 
tion for a preliminary injunction against the consmction of 
two GWEN towers in Maine and ruled that the National En- 
vironmentalPolicy Act (NEPA) does notrequiretheUSAF to 
study the effects of nuclear war. However, the conit didagree 
that the USAF should have prepared an EIS for each site. To 
request a copy of the GWEN Final EIS, contact: Robert Le 
Blanc, ESDlDE3, Hanscom AFB, MA 01731, (617) 271- 
6354. 

OCCUPATIONAL HEALTH 

Rating MW Protective Suits...Fabrics which can attenuate 
microwave radiation can also be flammable, thereby forcing 
a tradeoff between radiation overexposures and f i  haw&. 
Drs. Bill Guy and C.-K. Chou tested five microwave-protec- 
tion suits and only the one made of a new "improved" fiber 
providedacombination of shielding andfueresiimk. In the 
f i t  of two papers, both appearing in the November issue of 
the IEEE Transactions on Microwave Theory and 
Techniques, they describe their test results with four of the 
suits - those from Wave Guarde (used by AT&T), Milliken, 
Invascreen and the U.S. Navy. The Navy suit gave the best 
protection (34-49 dB), but was very flammable. In contrast, 
the Milliken suit was the most f i  retardant, but its shielding 
performance was the poorest In the second paper, Guy, who 
is at the University of Washington in Seattle, and Chou, who 
used to collaborate with Guy and is now at the City of Hope 
National Medical Center in Duarte, CA, report that Milliken 
and Body Guard, a division of Lion Uniform, have jointly 
developed a material that can attenuate 2450 MHz radiation 
byatleast25dB,and915MHzradiationby20dB.Thefabric 
can also be machiie-washed many times with only a small 
loss of radiation shielding. Guy and Chon conclude that the 
Milliken-Body Guard suit "can provide gwd protection for 
microwave frequencies above 650 MHz," but that "more 
work is need &...to develop a suit suitable for protecting 
workers Erom high radiation levels at broadcasting (VIIF) and 
shortwave @IF') frequencies" (see also M W ,  December 
1981). 

OVENS 

Better Bacon,.Cookingbacon in a microwaveoven prevents 
carcinogenic chemicals from forming and has no effect on 
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taste, say scientists at the National Center for Toxicological 
Research in Jefferson. AR. According to an item in the New 
Scientist (September 24) grilling or frying bacon produces 
high levels of nitrosamines, potent cancercausing agents, 
while cooking bacon with microwaves for 45 seconds does 
noL 

The Hot Seller. ..More microwave ovens were shipped in 
October than any major appliance in any month in history, 
according to the Association of Home ApplianceManufactur- 
ers. The 1.3 million microwave ovens sent out exceeded all 
monthly shipments for dishwashers, refrigerators, washers or 
dryers. So far this year, 10.1 million microwave ovens have 
been shipped - a slight increase over last year. 

PEOPLE 

With the acquisition of a controlling interest in Electm- 
Biology Inc. (EBI) by Biomet Inc., all members of EBI's 
board of directors have been replaced - except for Thomas 
Duerden, EBI's CEO. The hoard had advised stockholders 
against accepting Biomet's $6.25-a-shareoffer .... There have 
also been changes at Cl i -Them Corp., a leading manufac- 
turer of hyperthermia equipment William Flaherty has re- 
signedaspresidentandFranklin Jarman,aformerpresident, 
has taken overon a temporary basis .... Terry Strong, the head 
of the Office of Radiation Protection in Washington state, is 
the new chairmanof theConferenceofRadiatiooControlPro- 
gram Directors .... Dr. Genevieve Roessler of the University 
of Florida in Gainesville is stepping down as the editor-in- 
chief of Health Physics next September. A search for a 
replacement is undenvay. 

STANDARDS 

CISPR PubIications...The International Special Committee 
on Radio Interference (CISPR) will swn publish a report on 
RFI limits for industrial, scientific and medical (ISM) equip 
ment, which will include a discussion of how CISPR and the 
International Radio Consultative Committee (CCIR) should 
collaborate on their research efforts. The cost of the repart, 
designated CISPR Publication 23, was not available at press 
time. In addition, CISPR has published an amendment to 
Limits and Methods of Measuretnent of Radio Interference 
Characteristics of Household Electrical Appliances, Port- 
ableToolsandSimilarElectricalApparatur, CISPR 14-1985, 
AmendmentNo. 1 to 1987 ($6.00). CISPR has also published 
-as six-month draft rules - Limits andMethods of Measure- 
ment of Radio Interference Characteristics of Sound and 
Television Receivers. CISPR/E (Central Office) 25, Amend- 
ment of 4.1 of CISPR 13 ($7.00) and five parts to a forthcom- 
ingdocument,SoundandTelevisionBroadcastReceiversand 
krsociatedEquipmentLimits andMethodsofMeasuremenlof 
the Immunity Characteristics in the Frequency Range 0.15 
MHzlol GHz, CISPWE (Centraloffice) 19-23 (thetotal cost 
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for all five parts is $162.00). AU publications are available, 
prepaid, from the American National Standards Institute, 
International Sales Department, 1430 Broadway, New York, 
NY 1C018, (212) 6424900. The ISM document will be 
available in a short time. 

Swedish Radiation Devices...The Swedish Ministry of 
Environment and Energy has proposed new legislation for 
products that emit ionizing and non-ionizing radiation. If 
adopted, the requirements will take effect on July 1,1988. At 
present, the textis only available in Swedish, buta translation 
is b e i g  prepared. The Swedish text is free, while the cost of 
the English version will be divided among those ordering 
copies. For more information, contact JoAnne Overman, 
Office of StandardsCodeandInformation,NBS,Administra- 
tion Building Room A629, Gaithersburg, MD 20899, (301) 
9754037. Ask for regulation TBT/No!if.87.154. 

ETC. .. 
NIER in Health Physics ... The December issue of Health 
Physics features a special section on non-ionizimg radiation, 
with papers by Drs. BilI Guy, Tom Tenforde, BiIl Kaune and 
Joe Elder. In addition, Dr. Maria Sh~chly presents the pro- 
posed revised Canadian RF/MW exposure standard (see 
MWN, September/October 1987). 

Reading List,The December issue of The Sciences, pub- 
lished by the New York Academy of Sciences, features an 
articleon the blood-brain barrierby UCLAProfessor William 
Pardridge -'The Gatekeeper: How Molecules Are Screened 
for Admission to the Brain." ... Dr. Marvin Goldman of the 
Laboratory for Energy-Related Health Research at the Uni- 
versity of California at Davis, who is the_ w-chairman of one 
of EPRI's radiation studies advisory committees (see p.7). 
argues in the October 30 Science that the radiation impact of 
the Chemobyl nuclear accident will be quite small .... Corby 
Kummerdescribes the pleasures ofcooking withamicrowave 
oven and the status of theoven safety debate in "FastFish" in 
the December issue of The Atlantic .... Confused about recent 
developments on superconductivity? Check out Philip 
Campbell's "primer" in the November 5 issue of Nature .... 
Sudden infant death syndrome (SIDS) may be connected to a 
baby'smelatoninlevel. See theshort itemin theSeptember 10 
issueof theNew Scientist .... And in themagazine's November 
5 edition, there is an item on "Magnetic Anomaly Upsets 
Migrating Birds."..N.B. Eastwood offers "Some Observa- 
tions on Dowsing and the Human Magnetic Sense" in the 
September 19 Loncet. 

bioeffects debate and the cutbacks in research funding in 
"Power L i e s  and Cancer: The Evidence Grows:' which 
appears in the October issue of Technology Review, an 
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Florida Supreme Court Orders 
New Trial in ROW Cases 

A unanimous decision by the Florida Supreme 
Court has overmmed two large awards against Florida 
Power &Light Co. (FPBrL) for property valuelosses of 
land adjacent to lots condemned for the right-of-way 
(ROW) of a 500 kV power line (see MWN, September1 
October 1986). The seven-judgepanelrdedthat expert 
testimony on power line health effects was "inflamma- 
tory" and '>rejudicial," and should not have been al- 
lowed in an eminent domain case. 

The court did not contest the allegation that power 
lines reducethevalueofproperty alongtheROW orthat 
"public fear" has an impact on land values. In fact, the 
court found that a jury could, if it so believed, judge the 
reasonableness of an award on the public belief that 
power lines"ataact alienbeings in flying saucers."The 
judges concluded that,"Whetherthii fear is objectively 
reasonableisirrelevanttotheissueoffuUcompensation 
in an eminent domain proceeding." But the court did 
hold that "scientific testimony altered the focus of the 
trial and confused the issue to be determined." 

Carlos Alvarez of the Tallahassee law firm of Hop- 
ping, Boyd. Green & Sams, who represented FP&L, 
told Microwave News that the court was essentially 
saying that, 'You cannot turn an eminent domain case 
into a personal injury case. That would confuse the 
issue." 

The two cases will now go back to a lower court to 
be heardby anewjury. In accordance with thesupreme 
Court ruling, expert witnesses will not be allowed to 
testify. 

Florida Power & Light Co. vs. SB. Jennings dkla Bryan 
Jenniings, Jr., etd. and Fbridn Power & Light Co. vs. Virginia 
Roberts et a/., Supreme Court o f  Florida, Nos. 68,593 & 
69.069; Septernba3.1987. 

Power Line Suit (continuedfromp.1) 

telephone interview. "It legitimizes the EMF hazard issue. It 
will have a significant impact on every utility in the country." 

HarrisLeven. HL&P's attorney, takesadifferentview; hi 
reading of the opinion indicates that the court has notded on 
the scientiEic legitimacy of the issue. "I t h i i  the jury is still 
outon theultimate questionof thehealth effects ofEMFs.The 
issue is still inconclusive," he told Microwave News. He 
argues that a different jury could have anived at a different 
conclusion based on the same scientific facts. 

Power Line Has Been Moved 

In 1986, theTexas Supreme Courtrefused to allow U P  
to use the power line pending the outcome of this appeal (see 
MWN, NovemberDecember 1986). HL&P subsequently 
rerouted the line around school property at a cost of $8.6 
million, according to a spokesman for the utility. 

Montague notes that in denying HL&P the use of the line, 
the Supreme Court reversed - by a unanimous 9-0 vote - a 
previous ruling by Judge Pressler. "It is probable they will 
overmle him a g c  Montague said. Headded that HL&P has 
already made overtures to h i  to setde the case out of court 
"Why wouldtheyrushtous wantingtoseuleifthey hadwon?" 
he asked. 

Judge Pressler awarded the school district $104,275 in 
damages, thoughHL&P hadoriginally paid the schooldistrict 
$78,604forthepowerlinerigbt-of-way.Levenand~ontague 
also disagree on the significance of that award. Leven calls it 
something akin to rent for the time the line was on school 
property. Montague believes that the judge's award consti- 
tutes damages for trespass because the line was removed. 

At thejury trial,HL&F'calledDr.Edwin Carstensenof the 
University of Rochester, NY, as an expert witness on the 
healtheffectsofpowerline~MFs.~onta~ecalled~r.~arris 
Busch of theBaylor Collegeof MedicineinHouston, TX: Dr. 
Jerry Phiips of the cancer Therapy and Research Center in 
San Antonio, TX; and Dr. Nancy Wertheimer of the Univer- 
sity of Colorado in Boulder. 

1988 Conference Calendar 
January 5-8: National Radio Sficnce Meeting, Univasity of Colorado. March 10-11: 14U1 NwUieasl Bioenglneedng Conference, University of 
Boulder. CO. Contact Prof. S.W. Malcy. DcpL of Elecuicd Enginwing, New Hamphi .  Duhmn, NH. Cantact Dr. John LaCoune. Depr of Elec- 
University of Colorado. Boulder, CO 80309. trical and Cmputcr Engineering, University of New Hampshire, Dulllam, 

NUMll 'JA ..*- 
January27-31: IntcrnationaiSymposium on Wwkina Hot Environment 
and Heat-Related Disorders, Khartaum. Sudan. Cantact Dr. Moneim March 21-rn International Sympmium on Inicnction of Elcdromag. 
Auk, Chief, Occupational Physiologisr, Ministry of Hcdh. PO B m  303. nctic Fields with Biological Systems, Plaza Hotel. Tibcrias on the Sea of 
Khamum. Sudan. Gdilce,IrraeLContactORTRALul.,2KaufmanS~, 615WTclAviv.Irrad. 

(3) 664825. 
January 31-February 5: 1988 Wintcr Mcdlng of Ihc IEEE Powcr Engi- 
nccringSociety,PentaHorel.NewYork.NY.Cmtact:IE~SocielySpecial Mar& 27-April 1: Eicctmmagnctic Radiatian: A Two-Edged Swoid, 
Suviccs, 345 East 47th S m r ,  Ncw Yo*. NY 10017. (212) 705-7895. SheratonHotel&Sp,SantaBarbara,CA.Cmta~Engin~ringFoumlation, 

345 East 47th SL. New York. NY 10017. (212) 705-7835. 
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hl~rch 30-31: 24th Annual Mwlln~ortltc Natlonnl Cuundlon Radlrtion 
Prolcrtionand hlcasurrmenls(NCRP), Wsrllinglun, DC. Cant3a:NCRP. 
7910 Wwdmau Ave . Suutc 1016.liell,erda. MD 20814, (301) 657-2652, 

Aud8-12: 66thAnnual Convenllon and inlcmatlonnl ~ o s i t i o n o f t h e  
~~tlonnl~norletlono~Draodc~~tcrs(NAD) and42nd~n~ullIlroadcas( 
Englncerlng Canlercnce. Las Vcgaa. NV. Canucl: NAB. 1771 N St.NW, 
Werhin~ton. DC 20036. (202) 429-5300. 

April 10-1.j: 7th Internstlonal Congrcer of lhe Inl~rnntlonal Radiation 
Pioteaian Aaoeintlan (IRPA), CenterpointConvcntion Ccntcrand Hillon 
Hold, Sydney, AusVnlia Contact: lRPA 7 Secrcrsrist, GPO Box 2 W .  
Sydney.NSW 2W1. Austrnlia, (02) 241 1478. 

April 11-13: 4th Intcmnllonnl Conference on HF Systems and 
Techniquq London. U.K. Cantact: Conference Services. htitution of 
ElecrncalEnginecrs, SavoyPlace.hdan WCLROBL, U.K., (1)2401871, 
ext.222. 

Apd  18-21: 1988 IntcmalianalSympasium on Radio l'rapagatlon (LSRP 
'88). Bcijing. China Cantau: P m t  Sha Zong (Z Shn). Ctunn Ratarcit 
Inrtimtc of Radiowave Pruoaeation. M Bm 138188. Xinriane. Henan . -  . - 
Pcoplo's Rcpublic of China. 

April 19-21: 1988 Internalionel Confcrence on Lightning and StaUc 
Eleclrlclty, Oklahoma City, OK. Contact Michad Glynn. FAA Technical 
Suppon Ccntcr. ACT430, Atlantic Ciry Ai in ,M08405 ,  (649) 484-4138. 

April 19-22: Insimmcnlallan~le~surerncnt Technology Conference 
(IMTU88), San Dicgo,CA.Cmun:RobenMcycrs. 1700 WcslwdBlvd., 
Suite 101, Lor Angel-, CA90024, (213)475-4571. 

Apd  20-21: IEEE 1988 Nntionnl Radsr Conference, Ann Arbor, MI. 
Contau: Univcnily of Michigan hcnr ion  Service. Depamcnl of Gnler- 
cnces andhrtituler. 2W l l i i  St.  Ann Arbar. MI 48104. (313)764-5301. 

April 20-22: 4th Annual Mecllng of lhc Elcctmmngnclic Enagy Pollcy 
Allinnce (EEPA), Radirrm Meh Plam Ilotcl. Ncrmdria, VA. Onlacl: 
=PA. 1255 23rd SL. NW. Wsrhington. DC 20037. (202)452-1070. 

April 24-30: Magnetic Resonance Imnging 1988: 5th Annual Nalianal 
Symposlum, Buena Vista Palace. Dimey WorldlEPCOT Centcr. I;L Can- 
tact Florida Radiological Sacicty. PO Box 17241, Tampa. FL33682. (813) 
873-2090. (800) 338-5901. 

April25-26: 25th Annual Rocky Mounlain Dloenglncering Symposium, 
AuFonr Aca&rny,GloradoSprings. M. Ontan: Dr. liarry Vslenta.Jr.. 
Tdccuonicr,7400S.TuaonWsy, Englcwoal.CO 801 12, (303)790-8000. 

May 10-12: EMC Expo-88, Washington Hilton H o e  Washingtan, DC. 
Coma:  Karen Smith, EMC Expo-88, PO Box D. Gaincsvillc. VA 22065. 
003) 347-0030. 

May 14-18:23rdAnnual ~ ; ; e ~ n ~  & ExposiUon MtheAnoclation for the 
Advancement MMedlcal InPtrumenIatlan (AAMQ,Shcratoa Washington 
Hotel. Washington, DC. Cootact: Debbie Tride. A M ,  1901 Nonh Fon 
Mycr Dr.. Suite M)Z, Arhgbn. VA 22209, (703) 525-4890. 

May 16-19; 20lhAnnual Meellng oflhc Confcrcnce of Hadlalion Control 
Propram Directors (CRCPD), Hyau Regency. Nnrhvillc, 1N. Cantan: 
CRCPD.71 Fuuntain Pi.. F d f a n .  KY 40601, (502) 2274543. 

Moy 16-20: 1988 Nuclenr EMP Meetlng, SRI Intcrnntional, Menlo Pa* 
CA. Contau: KF. Carey, JAYCOR, 39650 Liberty S t ,  Suite 320, Frcmon~, 
CA 94538. 

May 25-27: 1988 IEEE hllT-S International Mlcrowve Symposium, 
New Yo&, NY. Contacl: hssc Tsub. LRW Associates. 1218 Balfour Dr.. 

Junc 1-3: 42nd Annual Frequency Control Symposium, Stouffer Hnr- 
borplacc Hold, BaEmarc, MD. Cantact: T.R. Meeker. 2956 Lindbug 
Avcnuc. A&ntomt,PA 18103. 

June 6-9: IslCongresruf theinternational Swicty ofOculnrToxicology, 
Univcrrily of Tomnto. Onurio, Canada. Cmuct: Canhuing Education. 
Fad tv  of Medicine. Univcnitv of Tomto.  Tom~ta. Onwrio M5S IAR 

June 610: 1988 lEEE AP-S Inlcrnatlannl Symposium & URSI Radlo 
SclenceMeeting,Syracu~c Univcrsi~y.Syracusc.NY. Contan:A.T.Adamr, 
l l l  Link Hall. Syracuse Univcrsiry. Syracuse. NY 13244, (315) 423-43971 
4393. 

June 19-24: 10th Annual Meellng of the Dloelcdromagncllcs Sadrty 
(BEMS), Wcrun H a d .  Stamford. CT. Cunmcr: BEMS. 120 W.Church St,  
F d c k k .  MD 21701, (301) 6634252. 

1-27-30: 5lhlntcmnlionrlConfercnecon Diclwlrle hlatcrlnls, hlcns. 
uremenls and AppllceUons, University of Kcnt ar Canterbury, U.K. Cm- 
tact Cdcrcnce Services, hstitulian of Elecuiwl Engineen, Savoy Place, 
London WC2RORL. U.K.. (I) 240-1871, mr. 222. 

Junc28-30: 9th lntcrnrtional Wroclnw Sgmpusium an Elcdramagnetle 
Cumpatlblllly (EMC), Wmdaw, Poland. Canlact: W. Mumn, IMC Sym- 
posium.51645 Wmclsw 12. Box 2141, Poland 

July 4-8: 33rd Annual Mceling of the Heallh Physlcs Swicly (HPS), 
Sheraton Bmtm&Towcrs.Bmron.MA.Cmtan: IIPS, 8WO WcryarkDr.. 
suirc 4m.McLean. VA 22102. (1m) 790-1745 

July 12-15: 4th Joint Magnetism and Magnetic Malerlals - Intermag 
Conlermce, Hacl Vancouver, Vancowcr. Britirh Ca1umbia. Canada. 
Contau: Diane Suiters, Courtesy Anmiatea. 655 15th St.  NW, Suite 300. 
Washingun DC2WO5, (202) 639-5088, 

July 24-29: 1988 Power Englneerlng Society Summer Meeting, Hilun and 
MsniouHotdn. Portland, OR. Cantact: IEEE Sadmy Special Services. 345 
East 47th St., New Yo&, NY 10017. (212) 705-7895. 

Augur1 24 :  IEEE 1988 Inlernatiunal Symposium on EledromagneUc 
Compstibillty, Wtrim Had. Sesltlc. WA. Canmet: Dan Wcber: ham ill^^ 
Engineering Inc.. 2108 SW 152nd St.. Seauls WA 98166. (206) 244-0352 

August 15-19: Gordon Rrsearch Conference on llloclectrochcmirlry, 
Plymouth State GUege, I'lymauth. NH. Cmtaa: Dr. Bcuy Siskcn. Deput- 
men! ofhalomy. University ofKcntucky. Lexington. KY 40505, (606)2.57- 
5661. 

Augurr29-31:23rdMimwnvePawerSymposlym,SkylineHold.Oaawg 
Ontario, Canada. Cmtaa: Inlcmational Micmwavc Powalnrtitutc, 13542 
Union Village Cirde. Qiw VA 22024.003) 830.5588. 

August 29SEptember 3: 5th International Symposium on Hyperthennlc 
Oncology WHO), Kyoto. Japan Conran: Serruarht. ISHO. Health Re- 

Foundation. M W o  Bldg. 4F. Kawaramschi Marulwrachi Sagam, 
Kamigyoko, Kym 6U2, Japan. 

Sepmber 12-15: 18th Europan Microwsvo Conference, Folketr Hus. 
S&olm, Sweden. Cmtacr: Minowave Fzhibition~ 81 Publishers. 90 
Calvcdy Kd.Tunbridge Wdls. Kent TNl 2UN. U.K.. (0892) 44027. 

Scptembcr 28-Odober I: 3rd Intcrnnllonal Conference on Iiarmonirc In 
P0werSyrtem~Narhvillc.IN. Contan: Dr. G.T. lieydr. Schoolof Elecuical 
Engineering.Purdue University. WertLalayeue,IN 47907. (317) 494-3520. 

October 9-12: 8th Annual Meellng of the Dloeledrlcnl Repair and 
Growlh Sodely (BRAGS), Mayflower liotd. Washington. DC. Cantau: 
BRAGS, POBor 64,Drcrhcr, PA 19025. (215) 659-5180. 

November 3-7: 1Mh Annual Conference or the lEEE Englneerlng In 
Medicine & Diology Sodelg, Mmidicn Hotel, Ncw Odcans. LA. Contan: 
Dr. Cedric Walkn. Depl. of Biancdical Engineering. Tulane Univcniry. 
New Orleans, LA 701 18, (504) 865-5866. 

November 8-10: Journecs Inlernationnles dc Nlce sur Ies Antennfs 
(JINA'S), Nice, Francc. Cmmcc 1.L Guiraud, CNIXPAB - La Tuhii. 
06320 Cep D'AU, France, 93.41.1530. 
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Special Section on Radio Frequency Induslrial Applicaswn~ 
Editor: A.C. Metaxas 
Temperature Distribution in High Frequency Heated Dielectrics DM. Van Dommeim and P.F. Stefens 

I 
The Dynamic Impedance of Radio Frequency Heating Generators A.C. Mewas 

The Modelling of Radio Frequency Coupled Circuits R.M Perkin 

The Journal of Microwave Power and Electromagnetic Energy 
In the third issue of lrolume 22 (1987), now available: 

Ill Radio Frequency Pmcessing in Europe P.L. Jones 

InviredPoper Ill 
Ill Evaporation oiPolar Liquids Under Low Pressure andlor Microwave Irradiation: Hydrodynamic Instabilities audMicro- 

wave Power Absorption InstabUities P. GiIlon, P. Cowille, A. Steinchen and M. Lallemant Ill 111 I987 Symposiwn Summaries. Part I 111 
Four issues per year, back issues available; also in microfiche. 21-year index (1,lW papers and reviews) now available. For informa- 
tion on these and otherpublications, and to order The Jownal ofMicrowave Power and Electromgnetic Energy, write: 
IMPI, 13542 Union Village Circle, Clifton, VA 22024, U.S.A. or  telephone: (703) 830-5588 (Visa, 
Mastercard) 
J. Microwave Power EE: U.S. $9O&ear in North Americn; elsewhere (hy airmail), and all libraries: U.S. $95&ear. Printed and 
puhlishedinConada Editor: Geoffrey Voss. Victoria, B.C.: (604) 384-1021. 
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Wertheimer and Leeper 
Reaffirm ELF-Fetal Loss Link 

For the second time, Dr. Nancy Wertheimer andEd Leepea have d m  
umented an association between fetal loss and exposure to extremely low 
frequency (ELF) electromagnetic fields (Ems). In a new epidemiologi- 
cal study, to be publishedin the January 1989 issue of the American Jour- 
nalofEpidemiology,they show thattheriskof miscaniagesamongwomen 
living in homes with ceiling cable heat varied according to the season and 
that the EMFs from the heating systems can explain that variation. 

In 1986, WenheimerandLeeperidenBedalinkbetweenfetallossand ' the use of electrically heatedbeds (seeMUU, M/J86 and J/A88). The new 
results dimiish thepossibiity that the previous electricblanket-waterbed 
observation was due to overheating, because the women in the present 
study were unlikely to be exposed toexcessive heat from the ceiling cable 
systems. 

"The more commonly encountered baseboard elechic heat does not 
generally cause excessive EMF exposure," Wertheimer told Microwave 
News in a telephone interview. Wertheimer, an epidemiologist, is based at 
the University of Colorado Health SciencesCenter inDenverandLeeper, 
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1989 Conference Calendar 

I establish a new class of portable electronic devices approved for use on 
aircnfr 

The RTCA fmt suggesrcd limits on the use of elechonic equipment 
aboard aircraft in 1984 (see MWN, ,584). which the Federal Aviation Ad- 
ministration (FAA) has been following on an informal basis (see MWN, 
N84). The recommendations will undoubtedly add authority to those re- 
strictions. They appear in areport which has been approved by theRTCA 
Executive Committeeand which will bereleased in January; it supersedes 
a 1963 report with the same title. The RTCA, based in Washington, DC, 
is an advisory group to the FAA. 

After five yearsof work, includingnumemus tests, IheRTCAcommit- 
tee concluded that the probability of electromagnetic interference (EM) 
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Beyond "Henhouse": Early 
PMF Exposure Most Effective 

Chick eggs are most sensitive to pulsed magnetic fields 
(PMFs) during the early stages of development, according to 
new studies by Dr. Alexander Martin of the University of 
Western Ontario in London, Canada, and by Dr. Jocelyne 
Leal of the Ram611 y Cajal Hospital in Madrid, Spain. 

These new experimental findings are consistent with 
those of Dr. Hakon Fmlen, who has reported that mouse 
fetuses are most susceptible to PMFs in the f i t  phases of 
pregnancy (see MWN, S1088). 

Martin and Leal are both members of the "Henhouse" 
project, which, overall, showed that PMFscaused abnormali- 
ties in developing chick embryos (see MWN, MIA88). In the 
course of the project, each of the six participating labs ran the 
same experiment using identical protocols and equipment. A 
paper detailing the findings of the Henhouse project was snb- 
mitted for publication in November. The new results are the 
f i t  by project members now working independently. 

As part of the Henhouse project, Martin, a developmental 
biologist, documented the suongest teratological effect 
among all six labs. In his new study, he exposed fertilized 
chick eggs to the same Henhouse PMF-1.0 pT pulses with 
2 p e c  and fall times and a 500pec duration with a rcpe- 
tition rate of 100 Hz-for the first 24 hours, fusl the48 hours 
and second24 hours of incubation. (In the Henhouse pmject, 
all six labs exposed the eggs for48 hours.) Martin found that 
the embryos exposed for the second 24 hours showed no 
changes and that the proportion of abnormal embryos was 
essentially the same whether the eggs were exposed for the 
f i t  24 or 48 hours. 

"These experiments clearly indicate that exposure to 
pMFs] can modify or alter development of thechickembryo. 
Theeffectsaredetrimental .... Theresultsalso indicate that the 
critically sensitive period occurs during the fist 24 [hours] of 
development," Martin concludes in a paper published in the 
latest issue of Bioelectromagnetics. (9, pp.393-396,1988). 

In an interview with MicrowuveNews, Martin said that in 
his next series of experiments, he plans to expose the eggs for 
only the f i t  12 hours of incubation. Headded thatapreliii- 
nary analysis shows that a specific type of abnormality was 
more likely thanothers.'Thii needs tokconfied," hesaid. 

In Leal's experiment, the repetition raie of the PMFs was 
reducedfrom 100Hzto 30Hz; Lealandcoworkers foundthat, 
although the frequency of abnormal embryos was not statis- 
tically different from that in the control group, the number of 
"non-developed" embryosamong the abnorrhals was signifi- 
canriy greater. At the same time, the proportion of abnormal 
and malformed embryos decreased. 

Leal told MicrowaveNewsthattheresults indicate that the 
PMFs "mestdevelopment ataveryearly stage,be.fore thebe.- 
ginning of the organogenetic process." She presented her 
findings at the8thAnnualMeeting of the BioelectricalRepair 

and Growth Sociery on Octobcr 10 in Washington, DC. 
After her presentation, thcrc was some discussion of 

whether the pulse waveform or the repetition rate is the dom- 
inant force in causing the embryologicnl changes. 

In her Henhouseexperiment, Leal found a small, but non- 
significant, increase in the frequency of abnormal embryos 
exposed to PMFs. In 1982, Lcnl first reportcd that PMFs 
could have profound effects on chick egg development, a 
fiding which laterpromptedthcOfficcof Naval Reswrch to 
sponsor the Henhouse projccL 

Keijo Sa l i  and Jukka Juutiluinen, though not officially 
parc of the Henhouse project, have been investigating the ac- 
tion of PMFs on chick eggs fora number of years (seeMWN. 
MlJ86). In their most recent paper, the two Finish rasearch- 
en ,  bascdat theuniversity of Kuopio,reportthatthe head-tail 
axes of the chick embryos have "a tendency to be oriented 
perpendicularly to themagnetic field"-and"thns have prop- 
erties resembling those of magnetic dipoles." 

They found that the PMF effect occurs "during [the em- 
bryos'] f i t  stages of development." They note that, "Mag- 
netic effects on orientation are less probable at later stages of 
development because of the large size of the embryo and the 
complex pattern of currents flowing in several directions." 

Writing in Annales Zoologi Fennici. (25, pp.187-189, 
1988). a journal published in Finland, Saali and Juutilainen 
conclude that, whatever the biophysical basis for the interac- 
tion, the mechanism may be the snmc as the one wpnsible 
forthe tentogenic effect of low fcqucncy PMFs.TheseFin- 
nish results parallel those reported by Leal's group last year 
(see Medical Science Research, 15, pp.531-532, 1987, and 
MWN, MIA88). 

I I 
FCC Asks EPA To Reconsider 

RF Guidance Decision 
The Chairman of the Fedcral Communications Com- 

mission (FCC), Dennis Pauick, hnq asked the Envimn- 
mcntal Protection Agency (EPA) to reconsider its deci- 
sion to defcr issuing its radiofcqucncy (RF) radiation 
guidance. 

In a November 29 letter. Patrick told EPA Adminis- 
tratorLeeThomas that,"Itwill bedifficultand timecon- 
suming to re-establish this effort at a Inter date," and that, 
"...the modest levels of funding necessnry for the con- 
tinuanceof theseactivities would yield significnnt bene 
fits to the public." Patrick decricd the gmwing " 'patch- 
work' of inconsistent exposure standards" which will 
continue without EPA's exposure guidelines. 

On September 29, EPA's Office of Radiation Pro- 
grams officially announced that it was phasing out its 
non-ionizing radiation program and that it no longer 
planned to issue theRFguidance which wasunderdevel- 
opmcnt for a decade (see MWN, SlO88). 
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NICHD Workshop on VDT 
Pregnancy Risks 

Should theNationa1 Institute of Child Health and Human 
Development (NICHD) wait for theresultsof anongoing epi- 
demiological study on thereproductiverisksforvideodisplay 
terminal (VDT) operatorsbefore funding its own study? This 
was one ofthe questions discussedataNovember4 workshop 
sponsored by NICHD in Bethesda, MD. Interviews with 
many of the participants indicate a split decision, with the 
majority in favor ofbeginning anew studywithoutwaitingfor 
the results of the ongoing National Institute for Occupational 
Safety and Health (NIOSH) study. 

Dr. Robert Hiatt, one of the authors of the Kaiser Perma- 
nente study, which indicated an elevated risk of miscaniages 
among women working for more than 20 hours a week at a 
VDT (see MWN, h5/J88), told Microwave News that the 
"NIOSH study will not resolve the issue; further work needs 
to be done!' 

The Kaiser study led Congressman Ted Weiss @-NY) to 
askNICHD to sponsor its own study. His intervention in turn 
prompted NICHD to convene the workshop. In a November 
15 letter to NICHD Diiector Dr. Duane Alexander, Weiss re- 
affmed"Congressiona1 supportforNICHD to hdastudy." 

Dr. Joe Leigh Simpson of the Department of Obstetrics 
and Gynecology at the University of Tennessee in Memphis, 
who chaired the NICHD meeting, argued for waiting. ''I was 
notparticularly alannedgoing in [to the workshopl and I was 
notvery almedgoingout," he saidin a telephone interview. 
"VDT workpresents a minimal risk and my personal belief is 
that NICHD should wait until the NIOSH study is complet- 
ed" As for the possible radiation risks, Simpson dismissed 
them, saying that working at a VDT'Ts notany different from 
walking out in the sun." 

Many of the participants pointed out that few complex 
health issues are resolved by one or two studies. Dr. David 
Savitzof the University of North Carolina in Chapel Hill said 
that, 'The NIOSH study will be very informative, but it will 
not be definitive. The need will be there after the NIOSH 
study."Even Dr.Teresa Schnorr, who is directing theNIOSH 
study, said that, "Whatever the outcome [of my study], the 
question will not be r e s o l v e b p p l e  will want another 
study. It takes a number of epidemiological studies before a 
consensus forms." 

Nevenheless, NICHD's Dr. Jos5 Rigau, the organizer of 
the workshop, said that "it would be reasonable" to wait for 
theNIOSH study becauseit will helpin thedesign of thenext 
roundof studies. Savitz agreed that thenext study will benefit 
from the last, but that this is not a good enough reason to wait 
because the delay will be measured in years, not months. 
Rigau stressedthat theinstitute"welcomes"proposals on this 
subject. 

Only one proposal is now before NICHD-a prospective 
epidemiological study by researchers at the Mount Sinai 
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SchoolofMedicineinNew YorkCity (seeMWN, J85 andW 
J87). NICHD is expected to announce early in 1989 whether 
itwiU fund thestudy.Mount Sinai'sDr. MicheleMarcussaid, 
"I t h i i  that this is an issue of pressing public health impor- 
tance and more mearch is urgently needed." 

HPM Pulses Suppress 
Startle Reflex in Mice 

Laboratory mice exposed to an intense burst of soundim- 
mediately following a pulse of high-power minowaves 
(ISMS) donotreact,newexperiments at the WalterReed Ar- 
my Institute of Research (WRAIR) in Bethesda, MD, show. 

"Thii is one of the most interesting microwave biological 
effects to be demonstrated in animals," WRAIR's Howard 
Bassen told Microwave News. The results were presented at 
the~ovember inkling of the IEEE ~ngineexing in ~ e d i c i n e  
and Biology Society in New Orleans, LA. 

Dr. Howard Wachtel of the University of Colorado in 
Boulder and Bassen found that when mice wen: exposed to a 
single 1250 MHz HPM pulse within 500 msec of a loud (90 
dB) burst of 20 kl-Iz sound, they did not respond, behaving as 
if they did not hear i t  The normal response, known as the 
acoustic startle reflex (ASR), is well-documented in animals 
and humans. 

The team focused high-peak, low-average power HPMs 
on the head and neckregion of female mice; eakhpulse lasted 
1-10mwithapeakpoweroffromten toafewhundredkilo- 
warn. Each pulse resulted in an absorbed energy of 0.2 JKg. 
The mice had a mid-brain peak specific absorption rate (SAR) 
of 0.2 MegawattIKg. 

Bassen pointed out that the absorbedenergy from asingle 
pulse, which causes the startle supprhsion, is far below that 
allowed under the 1982 American National Standards Insti- 
tute (ANSI) guidelimes, which are keyed to an SAR of 0.4 W/ 
Kg and a permissible energy absorption of 144 JKg. 

The pulse energy appears to be the key factor in the ASR 
suppression. The Army team found the same inhibition with 
a 1 pet 0.2 MWKg pulse as with a 10 psec 0.02 MWKg 
pulse. 

"Many questions remain to be answered. The mechanism 
of interaction may involve direct central nervous system in- 
hibition or it might bemediated by the microwave hearingef- 
fect" Bassen said. He added that the results "cannotbe athib- 
uted tobulkthermaleffects," sinceeachpulsecausesless than 
a 0.00005"C temperature rise. 

Although this is one of the f ist  reports on the biological 
effects of HPMs, there is growing interest in thii area due to 
thepotentialmilitary applicationsofHPMsin the"StarWarsW 
and other programs (see, for instance, Dr. Keith Horig's 
cover story in theMarch 1988 IEEE Spectrum). TheU.S. Air 
Force (USAF) has built an exposure facility at Bmoks Air 
Force Base in San Antonio, TX, and is planning its own ex- 
periments. Inanoticepublished in the October 14 Commerce 
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HIGHLIGHTS 
Bus~'ness Daily, the USAF requested proposals from those 
wishing to conduct HPMbehavioral studies. For more infor- 
mation,contacttheUSAF's James Memttat(512) 536-2439. 
Last February, Brooks released Behavioral Response of Rats 
Exposedto HPMRadiatwn (USAFSAMTR-87-30), which is 
available from the National Technical Information Service, 
5285 Port RoyalRd., Springfield, VA 22161. 

Call for a National EMP 
Cancer Study 

The incidence of chronic myelogenous leukemia (CML) 
among Boeing Co. workers exposed toelectromagnetic pulse 
(EMP) radiation is much higher than expected, according to 
a preliminiuy analysis by Dr. Samuel Milham, Jr. "It is time 
todo anational study ofEMP workers to seeif it supports the 
Boeing data," he told Microwave News. 

Mortality records compiled by Boeing show that within 
the last20 years, twoof the360 company workersbelieved to 
have been exposed to EMP have died of CML. At least one 
other Boeing technician was diagnosed with CML. In addi- 
tion, one worker died of non-Hodgkin's lymphoma. 

CML is a very rare type of cancer. Milham estimates that 
only one case of CML is expected per 100,000 population per 
year-this translates to 0.07 cases among the 360 Boeing 
workersovera20-yearperiod. 'Theobservedincidenceisoff 
the scale," Milham said 

Milham, an epidemiologist with the Washington State 
Department of Social and Health Services in Olympia who 
fwst identified a linkbetween occupational exposure to elec- 
tromagnetic fields and cancer (seeMWN. J/A82), pointed out 
that even if yougroup allleukemiasandlymphomas together, 
the observed incidence is still ten times the expected rate. 
"What is needed now is a study of all other workers exposed 
at theapproximately 20EMPfacili[iesacross thecounny," he 
said. 

1 "60 Minutes" To Tackle EMP I 
Electromagnetic pulse (EMP) radiation and its pos- 

sible link to leukemia willbe the subject of a 60 Minutes 
segment airing in early 1989. Mike Wallace, the weekly 
news show's senior investigator, will focuson theRobert 
S~~m~.BoeinglawSuit,in wbichStrom,afmerBoeing 
technician who developed leukemia, charges that the 
company knew that EMP exposure causes cancer hut 
failed to warn employees or take precautions to protect 
them (see MWN, JIA88). 

The last time 60 Minutes addreW the issue of non- 
ionizing radiation was over ten years ago, on June 19, 
1977, with another Mike Wallace story, 'Warning: Mi- 
crowave Radiation." 

Robert Strom, the third worker to develop CML, is suing 
Boeing, alleging that his condition is a result of EMP expo- 
sure (see MWN, JIA88 and Sl088). His class-action suit has 
focused national attention on the EMP-leukemia issue (see 
box at bottom left). 

Thedata for Milham's study was obtainedduringpre-trial 
discovery by Svom'sattomey,Mich~lWithey, ofSchrceter, 
Goldmark & Bender in Seattle, WA. At this point, Milham 
said that he cannot add anything fiather about the data, be- 
cause "Boeing has not been willing to share the men's work 
history." 

New Lawsuit Seeks To Block 
EMPRESS I1 Again 

The Foundation on Economic Trends, led by well-known 
activistJeremy Rikin, hasfiedanewlawsuit toblocktheop 
eration of the U.S. Navy's secondElecvomagneticRadiatim 
Pulse Simulator for Ships (EMPRESS II) in the Atlantic 
Ocean off the coast of North Carolma (see M W N .  JIA88). 

"EMPRESS IIposes a pave potential risk to the environ- 
ment and public health and we intend to shut it down until the 
Navy conforms with federal laws governing environmental 
safety," Rifkin said Joining the foundation in the snit are 24 
North Carolinacounties andmunicipalities, as well as the Al- 
bermarle Commission, a North Carolina regional planning 
agency. 

The plaintiffs argue that the Navy's f d  environmental 
impactstatement(EIS),issuedearlierths year(seeMWN, M/ 
J88), is "grossly inadequate" because it fails to fully examine 
the effects on personnel in the vicinity of apulsing simulator, 
as well as theeffects on marine biota and migrating bids and 
on elecvonic communication and navigation systems. 

In an interview with MicrowaveNews. Andrew Kimbrell, 
the foundation's attorney, said that the EIS devotes only one 
paragmph to the ocean site selected by the Navy. 

In a previous suit fded in 1987, Rifkin sought EISs on a 
number of Department of Defense @OD) simulators, which 
resulted in a decision to close most of them down (seeMWN, 
WAX7 and Mil88). Kimbrell saidthattheU8. Army has not 
yet fied environmental analyses for its EMP generators and 
thatthegenerators havenotresumedpuking.Thesameis !me 
for EMPRESS I on Point Patience in the Paluxent River, he 
added 

TheU.S. Air Force'sEMP simulator at Kirtland Air Force 
Base in New Mexico was omitted h m  the 1987 complaint, 
but Kimbrell said that the foundation will soon f ie  another 
snit in an effort to protect Air Force personnel at Kirtland. 

A spokesman for the Navy said that testing of EMPRESS 
II, whichbegan on June 6,1988,in the Atlantic Ocean, ended 
on August 13. The Navy plans to resume operation early next 
summer and tests on ships are scheduled for the summer of 
1990. 
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USAF Admits PAVE PAWS ¤ED 
Hazard at Robins A FB 

The U.S. Air Force (USAF) has acknowledged that the 
PAVE PAWS radar at Robms Air Force Base (AFB), GA, 
poses a risk to aircraft carrying electro-explosive devices 
(EEDs) and has imposed safety precautions for air h'affic at 
the base, including deactivating the radar during a recent air 
show, prescribing a hazard zone for incoming aircmft and 
scrapping plans for upgrading the power output of the radar. 

Major RobertPerry, a spokesman for the AirFotce Space 
Command in Colorado Springs, CO, which operates the 
PAVE PAWS radar, stated that, "The reason for the resoic- 
tions is... the elecmmagnetic danger. We don't mess around 
with i~ It isn'tjust an instrumentproblem. It is adanger to the 
plane, the crew, everything involved-the risk of a possible 
detonation of an explosive device," according to the Novem- 
ber 13 Atlanta J o w ~ l  and Constitution. 

The PAVE PAWS-EED hazard has emerged as a major 
news story in Georgia following a report in Microwave News 
that the USAF was considering moving the Robins radar to 
limit the EED threat (see MWN, JlA88). 

Although Peny granted a number of interviews early in 
November, helaterdeclinedtocomment further,citingalaw- 
suit filed with the Department of Justice against the USAF. 
But a spokesman for the department told Microwave News 
that he was "unaware of any [new] litigation on the issue." 

However, at press time, Peny confirmed to Microwave 
News that the radar was huned off during a November 6 air 
show atRobins AFB toallow USAFThunderbiuds to fly in the 
hazard zone. 'We took the opportunity to use this time slot to 
schedule a normally required maintenance period." he said. 

The USAF has long been aware of the EED threat; it was 
reviewedin theenvironmental impact statemenlsprepared for 
the fourPAVEPAWS radars now in operation. Nevertheless, 
the radar at Robins AFB was built close to an active runway. 
In a May 1988 report, Raytheon Co., the builder of PAVE 
PAWS, outlined a number of proposals to eliminate the haz- 
ard, including relocating the radar installation at a cost of 
$37.7 million. The USAF had also planned to upgrade the 
PAVE PAWS radar by a factor of ten (10 dB), which would 
have increased aplane's chancesof flying through the radar's 
main beam and thereby activating any EEDs on board. But 
since the release of the Raylheon report, the USAF has aban- 
doned plans for apower upgrade. And because of the costs,it 
has also decided not to implement any of Raytheon's propos- 
als, according to the Macon Telegraph and News. 

Sources told the Macon newspaper that theUSAF is now 
relying on the 25-yex-old phased array mdar at Eglin AFB, 
FL, to fiu in the gaps in coverage. ThePAVE PAWS upgrade 
was expected to enable the USAF to close down the obsolete 
Eglin radar. 

Among other restrictions cited by the Georgiapapers is a 
new hazard zone-military planes are now prohibited from 
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flying within one nautical mile of the PAVE PAWS radar, 
resultinginashoar landing approach: in addition, allaircraft 
carrying EEDs are required to obtain permission to land and 
must use the runway farthest from the radar. 

AM Levels in NJ Meadowlands 
Among Highest in Country 

The radiofrequency (RF) radiation levels at New Jersey's 
MeadowlandsSportsComplex,acmsstheHudsonRiverhm 
New York City, are higher than the levels to which almost all 
0therU.S. residents are exposed, according to Richard Tell, a 
consultant based in Las Vegas, NV. There are 15 AMradio 
broadcast antennas within eight miles of the complex, five of 
which operate at 50 kW. Seven of the stations are within 1.8 
miles of the sports complex. 

AlthoughtheRFlevels arebelow all humanexposurestan- 
dards, Tell notes that "...the typical outdoor fields strengths 
aresufficient (a) toexceed Defense Department limits appro- 
priate to the use of electro-explosive devic es... and @) to in- 
duce significant RF c w e n  &...that could lead to a substantial 
probability for RF shocks and/or bums in workers." Tell's 
July report was released in late September by the New Jersey 
Sports and Exposition Authority, based in East Rutherford 

The RF s w e y  is part of a three-pronged investigation 
prompted by acluster of four cases of cancer among members 
of the New York Giants football team, which plays at the 
Meadowlands stadium. 

An epidemiological study of stadium workers (non-play- 
en) is currently underway under the direction of Dr. Philip 
Landrigan of the Mount Sinai School of Medicine in New 
YorkCity. A s w e y  oftoxicchemicals nearthecomplexindi- 
cates that they "are most unlikely to represent a cause of con- 
cern,"accordingtoLandrigan, who toldMicrowaveNewsthat 
theepidemiological study shouldbe completed in early 1989. 

Four Giants players developed cancer-brain tumor, an- 
giosarcoma, malignant lymphoma and Hodgkin's disease- 
between 1980 and 1986. An analysis by Dr. Frederick Cohen, 
the director of the Department of Oncology at the Beth Israel 
Medical Center in Newark, NJ, concludes that the four cases 
"do not meet the usual criteria of acluster andmustbeconsid- 
ered a coincidence." 

Tell's measurements show that the elechic field strengths 
in "normally accessible areas"on the grounds of the complex 
ranged from a minimum of approximately 1 Vlm to a maxi- 
mum (very nearradiostation WAN) of 16 Vlm; themagnetic 
fieldvaried from 0.8 mA/m to 25 mA/m. Inside buildings, the 
field strengths were "significantly reduced from outside 
measured values"; they were typically less than 0.3 Vlm and 
0.03 mA/m for electric and magnetic fields, respectively. 

In thelate 1970s.achildhoodcancerclusterwas identified 
at aRulherford school (see, for example, theNew YorkTimes, 
p.l,May 2,1978). Despiteextensiveinvestigations, the cause 
of the cluster was never discovered. 
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ELF NEWS 
The Talk of Phoenix 

Iftherewereany doubtsaboutthe highsrakesridingon the 
power linehealthdebate, they weredispelledat this year'san- 
nual review of power line health research.* On the substan- 
tive side, the focus was on the reappraisal of past work, es- 
pecially Dr. David Savitz's epidemiological study, rather 
than on any new results. But the processwho is paying for 
electromagnetic field (Em research and who is interpreting 
the findings-was also very much on people's minds. 

The opening round began the day before the review at 
EPRI's special tutorial on Cancer Biology and EMFs Re- 
search when Dr. Tom Tenforde argued that, 'The results of 
the Savitz study were highly equivocal." Later, Dr. Howard 
Wachtel, one of Savitz's coauthors, put some distance b e  
tween hiselfand thepublished work, announcingthat,'The 
epidemiologicalresultsarenotathibutabletoadirectassocia- 
tion between magnetic fields and childhood caneer." He 
explained that, "David [Savitz] and I lean in different direc- 
tions." 

Both Tenforde and Wachtel believe that the observed in- 
crease in childhood cancer is due to some still-unrecognized 
variable or set of variables. As Tenforde told Microwave 
News, 'We should begin to look at other factors that are r e  
flected by the wire codes [used as surrogates for long-term 
magnetic field exposures] and may somehow be associated 
with cancerrisk.I'm just hying to suggestpeople takea fresh 
look at the data." 

Most of the epidemiologists in Phoenix were skeptical. 
Dr. Raymond Neutra, the head of the California state health 
department's epidemiological studies section, poinwl out 
thatifthewirecodesareinfactsurrogatesforsomethingother 
than magnetic fields, then this factor "X" would have to be 
linked to cancer much more strongly than the codes, and that 
it is unlikely to turn up now. Neum argued, as others have in 
the past, that the wire codes capture aspects of the true mag- 
netic field exposure that are missed by spot field measure- 
ments. 

Savitz agreed. "If wirecodes are aproxy for some hidden 
variable, say air pollution," he told Microwave News, "then 
air pollution itself would have to be a very strong risk factor. 
Right now, we don't know of any risk factor that predicts 
strongly for childhood cancer." 

Because Savitz's elevated cancer risks with measured 
magnetic ficldexposureare shonofsotistical signilicance (at 
the 5% confidence level), Tenforde contended that the link is 
less than reliable. When asked to respond, Savitz said that, 
"Statistical significance is not a critically important issue to 
me .... It does not negate that the association was found-it 

* BioiogicaIEflecIsfrom EiectricandMagnefic Fieldr.AirIomand 
Ion Currents Ass~~iaIed with High Volroge Transmission Lines, 
organized by h e  U.S. Deprmment of Energy (WE) and cospon- 
sored hy the Electric Power ResearchInstitute (EPRI), October 30- 
November 3.1988, Phwnix. AZ. 

says that a bigger study is needed to produce a more precise 
estimateof theassociation."Neutra hada similar view: statis- 
tical significance is not crucial, especially for a risk that has 
"such public health significance." 

Tenforde, a biophysicist who recently joined the Battelle 
Pacific Northwest Labs in Richland, WA, presented some 
calculations by D.W. Keam, an Australian researcher, in 
which some ofthecancercases werereclassiied,resultingin 
an overall weakening of the cancer link. Tenforde then a p  
plied the same type of analysis to Dr. Nancy Wertheimer and 
EdLeeper's original 1979 data and reached a similar conclu- 
sion. Here again, the epidemiologists were unimpressed. 
Wertheimer pointed out that any time you manipulate data, 
"you getabiasof theodds ratioto thenull"--thatis, theeffect 
tends to go ai$ay. Nor did Tenforde change Savitz's out- 
look-'These arguments do not cause me to question the 
original interpretation." 

Wachtel made a different case, one based on the lack of a 
crediblemechanism toexplain the weakmagnetic fieldeffect 
Wachtel, a professor of electrical engineering at the Univer- 
sity of Colorado in Boulder,reamned that it is 'implausible" 
that 1-10 mG 60 Hz magnetic fields promote cancer when 
they inducecurrents which are-much smal1er"than thoseoc- 
curring in the body naturally. Dr. Charles Polk of PeUniver- 
sity of Rhode Island in Kingston countered that the two types 
of currents are not directly comparable because the 60 Hz 
fieldsarecoherent,unlkethemturalcurrentswhicharemade 
up of different frequencies. 

Since the Savitz results were first announced at the 1986 
review, EPRI's ELF research budget has continued to grow 
andnow surpasses thatof theDOE, which hasremainedfairly 
constant At the same time, most health agencies have strug- 
gledto keep their own budgets from disapparing--aften, as 
in the case of the Environmental Protection Agency, without 
success. 

Some experts, such as Dr. Ross Adey, are questioning 
EPRI's objectivity and whether some members of the ELF 
community arepocketinglarge fees by presentingamsy view 
of the health risks at hearings and hials. In apresentation that 
was to be much discussed for the rest of the meeting, Adey 
drew aparallelbetween the way Dr. LeonardSaggn-EPRI's 
program manager for radiation studiesdownplays the sig- 
nificanceofresearch linkingELFfieldstocancerandthe way 
cigarette companies have long minimized the evidence impli- 
cating smoking with lung cancer and heart disease. 

In a series of slides adapted from press clippings over the 
last year, Adey reviewed Sagan's interpretations of ELF r e  
search in general and of Adey's work in par!icular. For in- 
stance, in a December 6,1987, article in the San Francisco 
Examiner & Chronicle on the emerging link between EMFs 
and cancer, Sagan is quoted as saying, "The evidence is too 
weak and inconsistent to worry about" 
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Adey also questioned how his and Dr. Craig Byus's work 
on ELF stimulation of ornithie decarbaxylase(0DC) activ- 
ity has been interpreted by Dr. H.B. Graves "and other hire- 
limgsofEPR1." Thispromptedasharp exchange with Graves, 
who is aconsultant forEPRI and thechief scientistat Crowell 
& Moring, a Washington, DC, Jaw f i  representing a num- 
ber of utilities in power line litigation. Graves said, "I am a 
hireling of autili ty.... Weare veryprnud of it and wedo it very 
well." 

Graves maintained that the Adey-Byus papers "are not 
indicative of cancer promotion:' which in turn prompted 

Planning Underway for 
California Health Research 

The research project on electmmagnetic fields (EMFs) 
established by the California st?te legislature will probably 
include an epidemiological study of reproductive effects, Dr. 
Raymond Neuha of the state Deparlment of Health Services 
(DHS) told Microwuve News. Neutra said that the state will 
"Q not to re-invent the wheel"--that is, an effort will be 
made to cover new ground, rather than repeat past efforts. 

The new Caliiornialaw, enacted at theend of September, 
allocates $2 million for a three-year project to "conduct a 
study of any cancer and other medical risks which may be r e  
lated to exposure toEMFsproduced by elechicalutility facil- 
ities" (seeMwnr, Mp88 and Sl088). 

UndertheJaw,the statePublicUtility Commission (PUC) 
and the DHS will: 

Submit a report to the legislature by March 15,1989, de- 
scribing health risks associated with EMFs, especially for 
children who live or go to school near power lines and for 
occupationally exposed workers. The report will list high- 
priority research needs. 

Design and manage the research projects identified in the 
1989 report, in coordination with ongoing federal, state, aca- 
demic and i n d u s ~  initiatives. 
Prepare areport for the legislature by December 1,1990,on 
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Byus to clarify his position: "The fact that ODC is changing 
does not indicate transformation into a neoplastic state, it 
means we should be studying further to find out if the cell is 
becoming transformed and neoplastic." 

At thecloseof the meeting, Sagan said thathedid not want 
to discomge"wntmversy"'-which he called "good"-but, 
rather, "divisiveness." Much-needed exposure assessments 
and epidemiological studies are now W i g  funded, yet mast 
of the results will not be available until the early 1990s. Until 
then, there may well be more dissension within the ELF r e  
search community. 

the status of the research program, detailing-if deemed nec- 
essary--additional funding needs and legislation to limit ex- 
posures to EMFs. 

Neutn, the head of the DHS's Epidemiological Studies 
and Surveillance Section, said that the PUC and DHS are ask- 
ing knowledgeable experts in the field torecommend the next 
steps for cancer epidemiology, exposure assessment and be- 
havioral effects. He said that he was intetested in identifying 
a key cellular study and then askinga number of different labs 
to repeat it to see if they can get agreement-essentially set- 
ting up a Henhouse-type project for 60 Hz bioeffects (see 
MWN, MIA88). 

Neulra said that the DHS is nlready plannimg ag epidemi- 
ological study on thereproductiverisksassociatkd withdrink- 
ing tap water and that adding questions on power line EMFs 
would not be difficult The study may also provide an oppor- 
tunity to investigate the health risks related to working at 
video display terminals (VDTs). . 
Epi Study of Telephone 
Workers: No EMF-Cancer Risk 

Preliminary data From anew epidemiological study show 
that telephone company employees exposed to electmmag- 
netic fields (EMFs) donothaveanincreasedriskof leukemia. 

Dr. Genevieve Matanoski and coworkers at the Johns 
Hopkins University School of Hygiene and Public Health in 
Baltimore, MD, investigated all deaths Erom leukemia (ex- 
cept chronic lymphocytic leukemia) among active and retired 
telephone company employees from 1975 to 1980. They 
foundno elevated leukemiariskamong cable splicers, outside 
plant technicians, installers and repairmen and central office 
technicians. Cablesplicers hndthehighestexposuretoEMFs, 
followed by outside plant technicians. 

Thestudy isstill incomplete; Matanoski is working tofind 
missing records to increase the validity of theresults. She pre- 
sented her findings at the power line research review in 
Phoenix, AZ (see p.6). on November 3. The study is being 
sponsored by the Electric Power Research Instihlte. 
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Appraiser Devalues Land Near ity (NYFA) (seeMWN, m 8 8 ,  JIA88 and SI088). a 

Marcy-South Power Line Testimony at the trial is scheduledtoendon December 16. 
In an interview with Microwave News, Tom Watson, of Cro- 
well &Moring inWashington,DC,oneofNYPA'sattomeys, 

Areal estateappnisertestifiedattheMarcy-south power said that he did not expect a decision before the middle of 
line trial that "fear of cnncer" could lower property values 1989. 
near the 345 kV power line up to 90%. according to attorney CarlRosenbloom, of Bond,Schoeneck&Kingin Albany, 
Michael A. Gurda. NY, isNYPA'scounselfor lherealeslatesegmencof the trial. 

Gurda, of Gurda, McBride, Isseks & Smith in Middle- ThecaseisbeingheardintheNewYorkStaleCourtofClaims 
town, NY, is representing 58 landowners who are seeking in Goshen, N Y ~  
$66.5 million in damages from theNew YorkPower Author- 

Marcy-South Expert Witness Fees 
The fees for health experts listed below were supplied by a spokesman for the New York Power Authority (NYFA) and by 
Michael Gurda, of Gurda,McBride, Isseks & Smith, an altomey for the 58 landowners. The figures for theNYPA witnesses 
reflect fees plusexpensesanddisbursementsas of November 23. Thosefor claimants' wimessesrepresentfeesplus expenses 
and disbursementsrounded off to the nearest t h o u s a n k  of December 2. 

Name Amount Paid Affiliation 
NYPA Witnesses 
Dr. Stuart Aaronson $70,250.98* National Cancer Institute WCI), Bethesda, MD 
Dr. Richard Bockman $56,950.70 Memorial Sloan-Kettering Cancer Center, New Yo*, NY 

Dr. Roswell Boutwell $74,256.74 University of Wisconsin, Madison, WI 
Dr. Edmund Egan Il $24,338.92 University of Buffalo, Buffalo, NY 
Michael Silva $61,080.00 Enertech Consultants, Inc., Campbell, CA 
Dr. Lucius Sinks $41,083.42 NCI, Bethesda, MD . 
Dr. Herbert Terrace $54,153.69 Columbia University, New York, NY 
Dr. Margaret Tucker $12,978.04*t NCI, Bethesda, MD 
Dr. Ken Zaner $33,512.74 Harvard Medical School, Cambridge, MA 

Landowners' Witnesses 
Dr. Harris Busch $20,000 Baylor College of Medicine, Houston. TX 
Marvin Chatkoff $&7,OM) University of Texas, San Antonio, TX 
Dr. Andrew Marino $20,000 M U  Medical Center, Shreveport, LA 
Dr. Jeny Phillips $lO,OOOP Cancer Therapy and Research Center, San Antonio, TX 
Dr. Lennart Tomenius $9,000 Stockholm, Sweden 

* Under cross-examination, Aaronson and Tucker detailed their billing rates: Aaronson stated that he charged NYPA 
$250/hour. Tucker's fee was based on a $150/hourrate. 

t As of November23; NYPA anticipates further b i g s .  
(Phi ips  says that his total bill came to approximately $6,300. 
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Two Views on EMFs and 
Cancer: At Most a Small Risk 

Twonew assessmentsof thecancerpotential from electro- 
magnetic fields (EMFs) have recently appeared in theBritish 
Medical Journal (BMJ) and in Cancer. (SeealsoMWN, JIA88 
for other reviews.) 

In "Living Under Pylons: If Electromagnetic Fields Are 
Carcinogenic the Effect Is Weak"acommentary in theBMJ, 
(297, pp.804-805, October 1,1988). Dr. Tar-Ching Aw of the 
U.K.'s University of Birmimgham Institute of Occupational 
Health concludes that 

If ELF EMFs do causeleukemia or othermalignnncies, then 
a general i n m e  in these malignancies in thegeneral poputa- 
tionmiehtbeexwctedastheuseofe1ectric~werf~effihhead 
of the bpulatick increases. Also children' with leukemia ex- 
posed to ELF fields might be expected to be younger than those 
without such enposuri Neitheiof these pr&sitions seems to 
be true. At the most. the carcinogenic potential of ELF EMFs 
must be weak. It may Ix that as the wavelength of elccuomag- 
netic radiation lengthens and the frequency decreases. the c&- 
cinogenic effect diminishes. 

Fuaher studies to evaluate the health hazards tium ELF 
EMFs should take into account the wmplexities of measurinr! 
the strength of magnetic fields separnteiy from that of elect& 
fields. A comprehensive. relevant and valid method for assess- 
ing exposureisneeded. Standards onlimiting exposuretomag- 
netic fields have been developed in several countries. and it 
would be useful to make these standards uniform by basing 
them on sound scientific data. 
Dr. Roy E. Shore of New York University's Institute of 

Environmental MedicineinNew York City presents a second 
perspective in "Elecmmagnetic Radiations and Cancer: 
Cause and Prevention," Cancer. (62, pp.1747-1754, October 
15 Supplement, 1988). He writes: 

Although the studies provide a suggestive thread of evidence 
for an association between leukemia, especially acute myeloid 
leukemia, md exposure to EMFs. several caveats should be 
noledNoneof thestudies had adequatemeasuresof EMFexpo- 
sure levels for individuals, particularly measurements of the 
electrical fields, which arc thought to bemore biologically rele- 
vant than themagnetic fields. In the occupational studies, many 
of theelecuic occu~ations (ex., weldas) would have hadexw- 
sures to othmpote&ally 10% agenu aswell. ~heoccu~ntidoal 
information on death ccrtilicates appars 10 be inaccurate or in- 
complete for 20% to 25% ofdcnh.  Pmpodonal mortality a d -  
yses. which were used in most ofthe occupational studies, may 
often conlain hid&n biases. Given thesc intinsic mcthodologic 
problems and the questionable hioloaic dausibilily of the rela- 
tionshiu. it seems&emahne to cnucl~&ihatexw&c to EMFs 
causesi~ukaniadascd on the generally small eievations in risk 
that have been found. but the wssibilily cannot be ruled our 
[references omitted] 
Shore also addresses other types of ionizing and non- 

ionizingradiation in his paper, which was accepted for publi- 
cationonOctober 30,1987,andfmtpresentedatanAmerican 
Cancer Society conference in June 1987. 

His review of radiofrequency and microwave radiation is 
brief, addressing only a few cellular and epidemiological 

- 
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studies. Heconcludesthat,"Itseemsunlikely that microwave 
radiation is carcinogenic, but a longer follow-up of the Navy 
radar technician cohort could significantly strengthen the ex- 
isting evidence!' (Shore is refening to the 1980 Robinette- 
Silverman epidemiological study of Navy personnel.) 

NY State Considers a Second 
Power Lines Project 

High-level negotiations are underway for a second New 
York State Power Lines Project (NYF'LP-11) to investigate 
electromagnetic field (EMF) effects. Dr. David Carpenter, 
the dean of theNew York State School of hblicHealth, who 
served as the executive secretary of the original NYPLP, has 
drawn up a list of research projects to be targeted by the 
NYPLP-II. Senior officialsat thestate'shblic Servicecorn- 
mission (PSC) and at the Depament of Health (DOH) are 
currently weighing his proposals. 

On Carpenter's priority list are: a prospective childhwd 
cancer epidemiological study with an assessment of expo- 
sures at home and at school; replications of two NYPLP 
studiesDr. Kurt Salzinger's behavioral experiment and Dr. 
Richard Stevens's adult cancer study (taking into account 
new information regarding exposures from electrically 
heated beds); and an -brain tumor study. 

With more and more power line research being'hded by 
theElechicPowerResearch Instituteand by theU.S. Depart- 
mentofEnergy, Carpenter is determinedthaf like theoriginal 
project, theNYPLP-I1 be coordinated and run by ahealth-ori- 
ented state agency, such as the DOH. "I feel strongly that 
health hazardsresearch shouldnot be done exclusively by in- 
dushy-it's the old problem of the fox guarding the chicken 
coop:' he told Microwave News in an interview. 

Who wiU pay for the four-to-five-year WLP-11  is still 
unclear. New York stateutilities footed the$5 million bii for 
the original projecton thecondition that they beexempt from 
funding future studies. Carpenter, however, believes that the 
utilities may decide that it is in their own best interests to 
support the NYPLP-II. 

After thereleaseof theNYPLP's fmalreportin July 1987, 
New York State Commissioner of Health Dr. David Axelrod 
urged the National Cancer Institute (No to follow up by 
sponsoring its own studies. The institute is planning a major 
study on theetiology of chidhoodcancer, which will include 
the possible role of magnetic fields (see MWN, MIA88). An 
NCI spokeswoman told Microwave News that a request for 
proposals fok this study is in preparation Otherwise, it seems 
that EMF effects are not a major health issue at NU. 

Carpenter said that he is somewhat dismayed by the NY 
PSC's interpretation of the NYPLP's final report-that the 
project's studies "revealed no evidence that magnetic fields 
pose a health hazard (see MWN, MlA88). "Any logical per- 
son cannot conclude that there are no effects," he said. "It's 
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just wrong to implv that there are no hazards." He acknowl- cleardirctionwncerning whether toreducefields. andifso by 

how much, orwhetherharmonics arcafortor.mereforeinitia- kdged tha:t forthkmoment,..it would be unrealistic to set the ofmitigation without an scientiflC base may not magnetic fieldlimits at afew milligauss" becausesuch astan- be effective. EPRI is beginning to address the questionof what dard would alarm people and cause enormous dislocations. ir actual humanexposure. with plans foranationalpmgram of 
magnetic fields m e ~ m e n l s .  I t  is expected, however. that 
suchaneffortwill take yearsbeforeusef;linfomationis avail- 

IEEE-PES and APPA Issue able. ~t will take additional years for the biological sciences to 

Statements on Health Effects determine what component, if any, of exposure is a factor in 
health risks. 

Two new position papers on electromagnetic field (EMF) 
effects have recently been issued. 

The Biological Effects of Power Frequency EMFs Work- 
ing Group of the IEEE's Power Engineering Society (F'ES) 
hasreleasedashortreprtpreparedunder theaegisofWillii 
Feero, the chairman ofthe working group. The report, which 
was writtenby a task forcemadeup of Dr. LeeRosen of WIL 
Associates in Frederick, MD, Jack Lee of the Bonneville 
Power Adminishation in Portland, OR, and Jack Sahl of 
Southern CaliiorniaEdison Co. in Rosemead, CA, isbased on 
six recent health effects reviews, including those lium the 
World Health Organization and from the New York State 
Power Lines Project It concludes: 

Feero, who is withElectric Research & Management Inc. 
in StateCollege,PA, toldMicrowmteNews.'"lherepoRis for 
the power engineerwho has notbeen following this topic." It 
willbe published in the Decemberissueof the IEEE'sPower 
Engineering Review. 

Meanwhile, the American Public Power Association 
(APPA) has adopted resolutions calling for "increased and 
sustained funding for EMF health effects research on the part 
of individual electric utilities, EPRI, and the federal govem- 
ment," and stating its support for "efforts to provide timely, 
accurate, and complete information on EMF effects research 
to elechic cmsumers and the general public." 

The APPA hasearmarked $50,000-from a total 1989 re- 
search budget of $500,000-for two studies on EMFs From 

Atpresent there is no umrrnsus expressed in thereports as to buried power lines and on lineconfigmtions which generate 
which factor, theelecuic ormagnetic field is themore biologi- 
cally important Similarly, the roles of field strength, duration IowerEMFs. But despite the APPA's pmfessedgoals, APPA 
of exposure, and intamittentvasus condnuous exposure are Director of Research Michael Bergman refused to offer any 
also u n h w n .  %is nncenaintv cmnnlicntes efforo; tn develm details on these projects. A summary of current and planned - . - . . ... . . -. .. -- .. ,.....r-.- ~~ ~ - -  

and implement methods of exposure mitigation There is no research should-be&dable in early 1989. . ' - #  

1989 Conference Calendar . 
January 29-Febw3: Winter Meeting of the IEEE Power Engineering Russell Lagan. PO Box 1WO-262, McKinney. TX 75069. 
Sodety, Pmta Hotel, New YohNY. Contau: E E E  Society Special Sew- 
ices, 345 East 47th St, New Y o h  NY 1017, (212) 705-7895. April 2-? IEEWES Transmission and Distribution Conference and 

Exposition, Convmtion CeNa, New Odean@. LA. Cauact: Dan Prestcn. 
Marrh7-9:8thIntenaUonalZurichSgmpadumandTeehnicnilExhibi- Louisiana Power & Light 6.. 317 B m c  St. W Box 60340. Ncw 
Uon onEledmmagnetlcCompatibiIity,Zurich,SwirzErtand.Contact Dr. means. LA  70160, (504) 595-2274. 
T, Dvorak, ETH ZmInuu-IKT, 8092 Zmich. Switzerland, (1) 256-2190. 

Aoril 4-7: 6th Inlmst iwal  Conf-ce on Antennas and Prwaeatioa 
March 10-12: 2nd Meeting of the International Sodety for ~U;livusity of Wanrick. U.K Contact Institniian oT Elezuical &~inecrs: 
Bioeledridtv. Sheraton H d .  Dmutn. TX. Contact: Pauicia Burneu. Savov Place. London WCZR OBL. U.K. (01) 240-1871. ut 222 . . . .  
Depl of O&opcdic ~ u r g c r ~ i  LSU &did Cater, PO Box 33932; 
Shrevcpan, LA 71130. (318) 674-5170. April 5-5: 25th Annual Meeting of the National Council on Radintion 

h l e C ( i ~ t t  andMeanrrements (NCRP), Vhhtemational Hotel, Wsnh- 
March 18-u: 37th Annual Meeting of the Radiation Research Society ington, DC. Cauau: NCRP, Suite 8 0 ,  7910 Wmdmmt Avc.. Bcrhcsda, 
(RRS) and 9th Annual Meeting of the North American Hyperthemfa MD 20814. (301) 657-2652 
Grwp, We~tin Hotel, Seattle, WA. Conmu: RRS, 1101 Market SL. 14th 
Floor, Philsddphia. PA 19107. April 12-14: 5th Annual Meeting of the EleetrmnagneUc Energy Policy 

Alliance (EEPA), RadisronMark Plaza Hotel, Alexandria. VA. Cantan: 
March 27-28: 15th Annual Northeast Bioengineering Conference, Richard Ekfelr. EEPA, 1255 23ni St. NW. Suim 850. Washington. DC 
Nanheastan Univcnity. Bmutn, MA. Contact Dr. Vinay Ingle, Depart- 2037. (202) 452-1070. 
molt of Eledrieal and CompurerEngin~ering.No&eastem University. 360 
Huntington Ave., Bosum, MA 021 15, (617) 437-308. April 14-16: Electroblalogy Today: An International Symposium in 

Honor of Luigi Galvani, Bologna. Idy. Contam Organizing Secretariat, 
March 28-31: INTERMAG .89 Conferencg Mayflower Hotel, Wmhing- O.LC., ViaG.Modola, 19,50121 Flomcc, M y ,  W5)57.78.22-57.10.82. 
ton,DC. Contan: DianeSuiters, cloCourtesyAssodstes,IN?ERMAG'89, 
655 15d1 St, NW, Suitc 3 0 ,  Weshingtoh DC 20W5, (202) 639-5088. April 24-28: Intunalionai Confwence on Radar, VerraiUts, France 

Contact International Conferenceon Radar, 11 ~cHamelin, F-75783 Paris 
March 29-fi IEEE AESS National Radar Conference, Sheratm Park Ceda 16. Francg (1) 45 05 71 69. 
Ccnval Hotel, Dallas. TX. Contact: IEEE AESS Radar Conference, Aun: 
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April 25-27: IEEE Instrumentation and Measurement Technology 
Conrerenee OMTO, Wasbiigm. DC. Contact: Robcn Myers. Ih4TC 
Conference Cwrdinator, 1700 Wcstwood Blvd., Suitc 101. Los Angdes. 
CA 90024, (213) 475-4571. 

April 29-May 2: 67lh Annual Convention of lheNaUonal Amxiation d 
Broadusten (NAB), Convention Center, Las Vcgas. NV. Contact NAB, 
I771 N St., NW. Washington, DC uXn6. (202) 429-5300. 

Apd 30-May 3: 10th Annual Meeting of the Canadian R&diatlon 
PFatecUonAmxiation,New ViaoriaConfcr~nceCenta.Victoris,British 
Columbii Canada. Contact: Lutz E Moritz. TRIUMF, 4 W  Wesbmdr 
Mall. Vanmwer. B.C. V6T 2A3, Canada. (604) 222-1047, 

April 30-May 5: 61h Annual Magnetic Resonance Imaging National 
Symposium, Hyau Orlando, Disney World/EPCOT Cmter, FL. Contan: 
Florida Radiological Soeicty. Program Cmmitec. PO Box 17241. Tampa. 
FI.33682, (813) 873-2090 or(80) 338-5901. 

May 7-12: 17% Meeting ofthe Electrochemical Society, Las Angdes. 
CA. Contan: Elcamchemical Soeiety, 10 Swth Main SL. Pennington. N l  
08534. 

May 9-12: 2nd DrEsdcn Symposium on Electrortimulation, h d e n .  
G.D.R. Conract: Dr. K-J.Schullr,Mcdical Aeadcmy "CarlGurtavCams." 
Clinic of Onh@cr. Fclrchcrsuarse 74. Drerdcn. 8019 G.D.R. 

May 13-17: 24lh Annual Meeting nnd Erposilla d t h e  Aaoclntion for 
the Adv~nrement of Medical lnstrum~ntation (MMD, Cervantes Cm-  
vcntim Center. St. Louis, MO. Cantan: AAMI. 3330 Washington Blvd.. 
Suitc 4 0 ,  Arlington. VA 22201. ( 8 0 )  332-2264. 

May 23-25: IEEE National Symposium on Electromagnetic Compati- 
bliity, Radirron Hotel, Dcnvcr. CO. Contact: Dave Bi. PO Box 4054 
Englewood, CO 80155, (303) 497-3472. 

May 31-Junc 2: 4Jrd Annual 1,Vequcncy Contml Symposium, Denva 
Marriou City Ccnlcr ifalel, Dcnvcr. CO. Contact: T.R. Mcekcr. 2956 Lind- 
berg Avc.. AUcnlown. PA 18103. 

June 4-9: International Symposium on Charge and meld EN& in 
Biosyslem, Virginia Commonwealth Univenity (VCU), Richmond, VA. 
Cantau: Jackic Elslon, Confemco Coadinstor, CoUegc of Humanilia 8r 
Sdenfcr, Bmr 2019, VCU, Richmond. VA 23284. (804) 367-1674. 

June 13.15: 1989 lEEE MTT-S international Micmwnve Sympmium, 
Long Bcach. CA. Cantau: Rcynuld Kagiwada. d o  LRW Assacisles. 1218 
Balfuur Dr.. Am014 MD 21012. (800) MICROWAVE. 

June 18-22: 11th Annual Meeting d lhe BioeleEtromagnetiu Sodety 
@EMS), Sheraton El Conquistador Confcnnfc Center, Tucron, A 2  Cm- 
tan: Dr. W.G. Wisecup, BEMS, lu) Wen Church St. Frederick, MD 
21701. (301) 663-4252, 

Junc 25-29: 34th Annual Mccltng olthe Heallh Physiu Sodeiy (HPS), 
Nbuqucquc. N U  Ontact: IIPS. 8WO Westpark DT.. Suiw 400. McLcan, 
VA 22102, (703) 790-1745. 

June 26-29: 14th Annual Conference d lhe Australian Radiation Ro- 
teelion Sodeiy, Penh, Westem Ausualla Contact: ARPS-14 Confermce 
Convenor. d o  Radiation Proteaion Ofiicc, Guecn Elizabeth II Medical 
Cmw, VedunSt, Nedlandn,MX)9, Western Australia, Ausuali. (09)389 
2262 
June 2630: IEEE AP-S International Symposium & URSI Radio Sd-  
eneeMeeling,Red LionIno,SanJoae, CA. Contact &.Ray King,General 
Chairman, Lawmfc Livcnnore National Laboratory. L-156. Livcnnore. 
CA 94550, (415) 423-2369. 

Jnly 9-14: 1989 IEEE PES Summer Meeting, Hyau Regency. h g  
Beach, CA. Conract: IEEE Society Special Services, 345 E. 47th SL, New 
Yo& NY 10017. 

July 2427: 1989 SBMO International Microwave Symposium, 
Makswd b. SSo Paulo, B r a d  Contan- Dr. Oetavio Andradc. 

Ih4T-Encola de Engmheria Mau6, Esvada da Lbgrimar, 2035,09580 - S. 
Caetano do Sul - S% Psulo, Brad. (011) 4426944. 

Aogunt 1-3: 4th International EMC EXPO-89, ShcratonHoteI, Warh'ig- 
ton, DC. Contact: Jeff M e n ,  PO Box D, StateRome 625,Gaiodc,  VA 
u065, g03) 347-0030. 

August 7-11: Non-IonWng Radiations: Biaphysicd and Bldogiul 
Bask, Appllcations and Hnzards in Indusby and Mnlkine, M l u d u -  
acus Instimte of Tubnology 0, Cambridge. MA. Conran- D i m  of 
Summer Sesaiona, R- 819-356, ME, Cambridge, MA 02139. 

Augurl22-25: lntmational Symposiumon Anlennrr and Propagation, 
Tokyo. Japan Gntaa: Dr. Takarhi K u g i  Mirsubirhi Elccuic 6rp.,325 
Kmnimachiya. K m n h r a .  247 Japan. (0467) 44-8862 

August ZBScplcmbo 1: 6th International Symposium on High Vallage 
Engineering, Werlin Canal Place Hold. New Orlcans. LA. Cmtan: Pro. 
fcrsorP.B. Jacob. Elearid Fngineering D q n .  Mississippi State Univcr- 
lily. PO Drawer EE. Mississippi Stale. MS 39762. (601) 325-3912 

Augult 29.Seplcmber 1: 2nd InternaUonalSympasium on Antennwmd 
EMThwrg,Shanehai.Pcaplc'sRcp~blicufChins(rmC).Contan: Mcs- 
so, Mao Yukuan. Xidian U~vcrsily, 2 Taibc Rd.. Xi'm. PRC. 

Scptember4-8: 2nd International Conrwenee & Work&op on KfRtro- 
magnetic Intderence & Compatibility (INCEMIC), Bwgaiore, India 
Contact: Dr. G.K Deb, Elutmnicl andRadar Dmlopment Establishmar, 
C V Raman Nagar. Bangalore - 560 093, India 

Seplcmber 4-8: 2nd International Symposium on Recent Advancer in 
MimwaveTechnotogy, Beijing, Pcaplc'sRcptblicofChina. CanramDr. 
Banmali Rawat, Dept. of Etearical EnginccringJhnputa Science, Uni- 
versay of Ncvada, Reno. NV 89557. (702) 7846927. 

Scptcmber 8-10: lnlernalionat Symposium on Eleclranagnetlc Com- 
patibllity,TmdcandhduruyCm~r.Nagoya.Japan.Con,tau~Pr&arorY. 
M i y d i .  Toyuharhi Univenity of Technology, Toyoharh'i 440 Japan. 
(0532) 47.01 l I,  ex^ 576. 

Scplcmber 11-14: Work wilh Display Unlls89(WWDU89),Quccn E l i -  
bah Hotel, Monldd. QuCbcc, Canada. Cmlact: WWDU89, hrtitut do 
Kechcrchc a Sanlt a en Stcurit6 du Travail du Qutbec. 505 b d  & 
Maismnwve~s1.Monldd.QuCbeclUA3C2.Canada. (514)288-1551. 

Scplcmber 17-20 9lh Annual Meeting of Uie BlwkcMul Repair snd 
Growth k l e t y  (BRAGS), Cleveland Clinic Had .  Clcvclwd,OH. Cm- 
tau: Executive Secretary. BRAGS, PO Box 61. hohcr ,  PA 19025. 

Scplcmber 21-23: 10th Conference oflhe European Society for Hyper- 
l h m i e  Oncology, Amsterdam. ThtNctherlands. Cmtan: Congms Of- 
fice, B-u PA-lOlh ESHO. Tafdbc~gwcg 25.1105 BC Amewdam 
The Netherlands, (20) 5 W 8 0 1 .  

September 24-U): 1Mh International Conrerence on Bidetrochemis- 
try and Bioenergetics (BEC X), Ccnm C u h d  dcs ~~, Pont-i- 
Mwsson. France. Contam Prof. Ren¤BuvqBECX,23,aU&delaToi~n 
#Or, F.94WO Cmdl, Frana; or (in the US.) Msnin Blank, College of 
Physicians and Surgeons, Columbia University. 630 W. 168th Sr. New 
Y o h N Y  1W32, (212) 305-3W. 

Scplcmbcr 26-28: l l l h  Annual Electrical OvestrerslEIedrortaUc Dis- 
charge Symposium, Hyan Regency. New means. LA. Gnran: Bob 
Rounuee, Texas Insuumenu Inc, lUOl Southwest Fraway, MS 631. 
Hwton. TX 77001. q13) 274-2067. 

Scplcmbcr 2628: Intwalional Conference on Llghlnlng m d  Static 
Electricity, University of Bath. U.K. Contact: Laura Chrirtic, Principal 
Gnlocnec Organizer. ERA Technolcgy, Lld., Clcevc Rd., hlherhcad. 

S-plcmber 26-29: International Conference on High FrrqucnqlMicnt. 
wave Processing nnd Heating, Amkm. The Nethalands. Cmlan- 
KEMA, PO Box 9035,6800 Amhem. The Ne&crlan&. 
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UPDATES 
BIOLOGICAL EFFECTS 

USAF's Search for Mechanisms ... Dr. David &in of the 
IfSAF's School of Aerospace Medicine (USAFSAM) pre- 
sents "anoverview ofpresentknowledge"of themechanisms 
of interaction of RF/MW radiation with tissues, with special 
emphasis on theUSAFSAM1s own research. Erwin stksses 
thermal responses; he devotes only two paragraphs to non- 
thermal effects. His review appears in theNovember 1988 is- 
sue of Aviation, Space, and Environmental Medicine. 59, 
pp.AZ1-31, a supplement to issue No.11. 

Call for Papers.-Dr. Harry Brown, theeditor of CancerBio- 
chemisfry Biophysics, is inviting researchers investigating 
the link between EMF effects and cancer to submit manu- 
scripts to the journal. "Our intent is that we become a major 
publication in this subdiscipline," according to Brown. He is 
planning to increase the frequency of publication, which is 
now quarterly, and to speed up the printing schedulethe 
time between a paper's submission and its publication. He is 
interested in both original studies and review articles. Brow 
himself recently wrote a major review on EMFs and cancer 
(see MWN, JlA88). For more information, contact Brown at: 
Biochemistry Department, Cwk College, Rutgers Univer- 
sity, New Brunswick, NJ 08903, (201) 932-9728. 

COMPATIBILITY & INTERFERENCE 

NIST on Cable Shielding ... The NIST is developing guide- 
lines toevaluatetheshieldingeffectivenessof cablesandcon- 
nectm againstEMIfrompulsedradiation with fastrise times 
and high-frequency components, such as from high-power 
microwav.es (HPM), as well as from lightning and EMP. Ac- 
cording to NIST's Myron Crawford, cables are the most l ike 
ly electronic component to pick up electromagnetic energy. 
IeadingtoEMI. Whenasked whether improperly shieldedca- 
bles may have contributed toEMI-induced helicopter crashes 
(see Military Applications on p.13). he replied, "It's a possi- 
bility."TheNIST,formerlyhownas theNBS,can determine 
the shielding effectiveness of cables &om 14 kHz to 18 GHz 
with dynamic ranges up to 130 dB. Staff engineers have al- 
ready examined the cables beyond the RF barrier in the pay- 
load bay of the space shuttle for Martin Marietta and tests of 
other aerospace systems are planned Crawford said that 
whiletheNISTdevelopsmethods fortestingcables,solutions 
are the client's responsibility. For more information, contact 
Myron Crawford, Division 723.03, NIST, Boulder, CO 
80303, (303) 497-5497. 
TEMPEST Market ... Sales of TEMPESTproducts continue 
to grow, albeit at a slower pace than predicted last year. Ac- 
cording to Frost & Sullivan (F&S), the market will expand 
from $1.01 billion in 1987 to over $2 billion in 1993--con- 
siderably less than the $2.9billion by 1992predicted in a sim- 
ilarreportissuedlast year (seeMWN. Sl087). Aspokeswom- 
an for F&S said that there have been many changes in the in- 

dushy, which, in fact, prompted the early revision ofithe r e  
port F&S estimates that the largest segment of the market is 
for TEMPEST-rated pemnal computers: $253 million in 
1987, whichisexpectedtogrow to$389 millionby 1993.The 
U.S. Military TEMPEST Equipment Market (No.Al956) is 
available for $2,150 from: F&S, 106 Fulton St ,  New Yo& 
NY 10038, (212) 233-1080. 

GOVERNMENT 

CDRH Publications Guide-TheFDA'sCenterfor Devices 
and Radiological Health (CDRH) has released aPublicatiom 
hdex,  whichlistsmedicaldeviceandradiological healthdoc- 
wnents published by the center and/or authored by its staff 
from 1978 through 1986. The 240-page catalogue, which is 
indexed by title keywords, author and accession number, in- 
cludes scientific journal articles, published abstracts and 
technical repons. The center plans to update the index every 
other year. A copy is available for$28.95, plus a $3.00 hand- 
ling charge, from: National Technical Information Service 
(NTIS), 5285 Polt Royal Rd., Springfield, VA 22161. Spec- 
ify NTIS Accession No.PB89120372/AS. 

MEDICAL APPLICATIONS 

New PEMP Treatments...Two new reports published in 
consecutiveissuesof Thelancet c o n f i  thebenefitsof treat- 
ing localized circulatory problems and muscle atrophy due to 
immobilization with PEMFs. In the September 24 i k e ,  re- 
searchers at the KarolinskaInstitute in Stockholm, Sweden, 
reportthatbreastreconstructionpatients, whoweretreatedlo- 
cally with 80 Hz square pulses with a duration of 0.4 msec, ex- 
perienced an increase in localized blood flow. The research- 
ers conclude thattheir study andothers indicate thatelectrical 
nerve stimulation "should be tried in Kchaemic surgical flaps 
and possibly other ischaemic skin conditions such as leg ul- 
cers." ... And according to a report in the October 1 issue by a 
research team from the Universities of Edinburgh and Dun- 
dee in Scotland, U.K., led by Dr. J.N.A. Gibson, elecnical 
stimulation prevented muscle atrophy in immobilized thigh 
muscles. Seven patients in casts for fractured t ib i i  were 
given muscle stimulators generating 30 Hz square wave 
pulses on a 2 sec on-9 sec off cycle and designed to be used 
one hour a day at home. After six weeks, their injured and 
healthy legs showed similar levels of muscle mass and rates 
ofmuscleprolein synthesis. Pntients whodidnotuse thestim- 
nlators showed evidence of muscle wasting in their immobi- 
lized legs. Seealsoaletter in theOctober 29 Lancet prompted 
by Gibson's report. 

SAD Society in the Works...A group of researchers who 
shareaninterestin visiblelighttherapy andcircadianrhythms 
are banding together to form the Sociefy for Light Treatment 
andBiologica1Rhythm. Althoughstillin theplanningstages, 
theorganizationalready includespsychiatrists,psychologists 
and physiologists. Many of the members do research on 
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seasonal affective disorder (SAD&a winter depression 
caused by deprivation of naturallight-whileothers focus on 
therapies for sleep disorders and for controlling biorhythms 
among night shift workers andjet lag sufferers. According to 
foundingmember Dr. MichaelTerman of theNew YorkPsy- 
chiauic~nstitute inNew YorkCity,thegroup hopes to 
a newsletter covering current research and general society 
news. An electronic mail l i u p  and a press liaison for pub- 
licizing new developments are also being considered. For 
more information, contact Dr. Michael Terman, NY Psychi- 
abric Institute, 722 West 168th S m t ,  Box 50,New York,NY 
10032, (212) 960-2200. 
Measuring Bioelectric Currents ... Researchers at Arizona 
State University in Tempe have developed a non-invasive 
method tomeasurelow-level bioelectriccurrents in smallani- 
ma1s.h apaperpublishedintheOctoberissueoflEEE Trans- 
actions on Biomedical Engineering, Drs. Bruce Towe and 
MohammedRezadIslammakeuseof thelorentz forcesgen- 
erated by the current flowing through biological media ex- 
posed to magnetic fields to trigger acoustic vibrations detect- 
able by a microphone. Towe and Islam believe that their 
method is cheaper and easier than the SQUID. At this point, 
however, it is unclear whether their technique-which 
worked successfully on hamsters--can be extended to hu- 
mans. 

MEETINGS 

Bioelectromagnetics in Italy ... An international symposium 
onElectrobiology Today will be held in Bologna, Italy, April 
14-16. Themeeting is in honorofLuigi Galvani (1737-17981, 
thefamedanatomistwhoseexperiments withfrogsopenedup 
the study of animal electricity. Galvani was born and died in 
Bologna. The meeting will be divided into three parlsbio- 
physics, biology and clinical orthopedics-and promises to 
havean international castof researchers. Seethe 1989 confer- 
ence calendar on p.10 for contact address .... The following 
month,May 10-19,ashortcoursewillbeheldinErice,Sicily, 
on Optical Sources. Lasers andSynchrotron Radiation: Bio- 
logical Effects and Hazard Potential. The course will focus 
on risks to the eyes and the skin. The National ScienceFoun- 
dation has some travel funds available fora limited number of 
U.S. students. For more information on the course and travel 
grants, contact: Dr. DavidSliney,U.S. Army Environmental 
Hygiene Agency, HSHB-MR-LL, Aberdeen Proving 
Ground, MD 21010; or Dr. Manino Grandolfo, National 
Institute of Health, Physics Laboratory, Viale Regina Elena, 
299,00161 Rome, Italy. 
BRAGS Proceedings ... The 8thAnnual Meeting of the Bio- 
electrical Repair andGrowth Society (BRAGS) was held in 
Washington, DC, October 9-12. A copy of the Transactions, 
which includes abstracts of the 69 papers and posters pre- 
sented at the meeting, as well as a directory of the society's 
membership, is available for $45.00 (includimg postage) 

MlLfTARY APPLICATIONS 

Black Hawk EM1 Update-"EM does mise safety of flight 
concemswithrespectto theBlackHawk"helicopter,Michael 
Stone, under secretary of the Army, acknowledged in a S e p  
tember 2 memorandum to the DOD Inspector General (see 
MWN, Sl088). On September 30, the Army submitted plans 
for EM1 shielding moditications for the Black Hawk to the 
U.S. Senate Appropriations Committee's subcmmiuee on 
defense. JR. Scdley,assistant secretary of t h e h y ,  told the 
subcommittee that the total projected cost for shielding exist- 
ing and future Black Hawks is $175,000,Ml472,000 for 
eachnew helicopterand$84,000 foreacholdone.Theshie1d- 
ing program, which is already underway, is expected to be 
completedby 1992. Earlier, the Army hadconsideredplans to 
employ thesameEMprolectionspecificationsupto200V/ 
m-as thoseused by theU.S. Navy forshieldingits SeaHawk 
helicopter, the estimated cost was $450,000,000. 

OVENS 

Heating Applications ...A MW dryer which reportedly dries 
laundry 30% fasterthan aconventional model may soonbeon 
the market. The "Miracle Dry," manufactured by Micro Dry 
Inc. of Tulsa, OK, uses less energy, no special s;ir vents 
andcanbepluggedinto any wall socket, according to the Sep  
tember issue of High Technology Business. Micro Dry also 
claims that its product can kill bacteria in fabric. But two re- 
searchers at the Associated SciencesResearch Foundation in 
Marlborough, NH, warn that heating cotton underpants in a 
MW oven to destroy the fungus responsible for yeast infec- 
tions may cause them t catch fm, Sports the latest issue of 
IMF'I's Microwave World .... Gerling Laboratories has issued 
a newly expanded sales catalogue of industrial MW com- 
ponents and systems operating at the ISM frequency of 2.45 
GHz. Toorderacopy,contact: GerlingLabs, 1132DokerDr.. 
Unit 1, Modesto, CA 95351, (209) 521-6549 .... Chemists 
looking for a way to accelerate chemical reactions might try 
aMWoven. Accordimg to a feature story in theNew Scientist 
(November 12). heating with MWs can speed up some 
organic reactions by a thousand times or more. 
Notes on "Microwaving" ... Cooking fish inaMW oven may 
bethebest way topreserve omega-3 fatty acids, which are in- 
creasingly believed to lower cholesterol and help prevent 
heart disease. According to an articlein the Wall Street Jour- 
nal (November 7) ,  auniversity of Massachusetts food scien- 
tistclaimsthat, although cookingin high temperatures can re- 
move up toone half the omega-3, microwavingdoesnotalter 
the oil content ... Libraries may no longer have toresort to ex- 
pensive methods to fumigate their books. ScienceNews (Oc- 
tober 29) reports that a Syracuse, NY, researcher suggests 
tossing the books in the MW foraminute to get rid of insects. 
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UPDATES 
PEOPLE 

ProfessorTed GrantandDr. CameliaGabrielarebranching 
out from the ivory tower-they have formed "University Mi- 
crowave" to provide dielectric measurements services and to 
adviseU.K.indusii-y onRFand MWsafety.They willbothre- 
lain their positions at the University of London's King'sCol- 
lege .... Lynn Claudy,.formerly with Hoppman Corporation 
in Chantilly, VA, has joined the National Association of 
Broadcasters as a staff engineer. He is also an adjunct profes- 
sor of physics at 'Ihe American University in Washington, 
DC .... Dr. Tom Rozzell, thefoundingeditorof theBioelectro- 
magneticsSocieryNewsletter, has steppeddown. Rozzell has 
beeneditingthenewslenersince 1978.Thesociety'sboardof 
directors &expected to announce a permanent replacement 
soon... James Hill, president of EMXX Cop. and a founder 
of the IEEE's EMC society, died on OclDber 30 at his home 
in Ohio. 

STANDARDS 

ISM Rules...CISPR has released a six-month draft rulerevis- 
ing itsPublieation 1 1,LimitsandMethodrofMeaswemenfof 
Radio Interference Characteristics of Industrial, Scientific 
and Medical (ISM) Radiofrequency Equipment (Excluding 
Surgical Diathermy Apparatus). CISPR/B(Central Office) 
23. A copy is available for $45.00 from: International Sales 
Depamnent, ANSI, 1430 Broadway, New York, NY 10018. 
.. .In 1987, the Hong Kong Telecommunications Authority 
released regulations on Radio Interference Limits and Meth- 
odr ofMeasurements forISM RF Equipment, excluding sur- 
gical diathermy units and RF welding machines. For a copy 
of the standard, which is scheduled to be adopted in Decem- 
ber 1988, contact: Officeof StandardsCodeand Information, 
AdministrationBldg.,Room A629,NIST. Gaithersburg, MD 
20899, (301) 975-4037. Specify TBThotif.88.198. 

TECHNOLOGY 

Holding Pattern for MLS ... The Federal Aviation Adminis- 
tration (FAA) is backing a 17-month study on the microwave 
landing system (ML,S). The proposed study is part of a three- 
yearFAAprogram designed to address airline pilotand oper- 
ationspersonnel concerns aboutthe need for andthecapabili- 
ties of the MLS, according to Aviation Week and Space Tech- 
nology (October 10). These actions follow the General Ae- 
counting Office's (GAO) recommendation that theFAA halt 
plans forpurchasingadditional MLSs until theirpotential o p  
erational and economic benefits have been adequately dem- 
onstrated. TheMLS wasoriginally intended to replacetheIn- 
srmment Landing System (ILS), which, l i e  the MLS, helps 
aireraftlandinconditionsof limitedvisibility.Designed to in- 
creaseairport capacity and reduce flight delays, theMLS was 
selected tobecome the primary system for military and civil- 
ian use amid concerns over the ILS's reliability. Develop- 
mental problems, however, have delayed the installation of 

14 

MLSs, while ILS capabilities have been updated and im- 
proved. The FAA has asked Congress to appropriate over $1 
billion forMLS conversions, but, inits May 1988 reportto the 
House subcommittee on transportation, the GAO concludes 
thattheFAAhas notadequately demonstiatedtheneedforthe 
MLS. (Congress turneddownFAArequestsfor MLS funding 
inFY87andN88 pending operational tests andastrategyre- 
view.) For its part, the Air Transport Association (ATA), 
whichrepresents21 U.S.airlines,opposesthecostlyMLS,al- 
though ATA officials have acknowledged that ILS limit?- 
tionsparticularly. FM radio band interference on the ILS 
frequency-may ultimately force its members to accept the 
MLS. In the meantime, the GAO recommends reserving pre- 
viously purchased MLSs for airports where ILSs cannot be 
usedand for operational testing, while retaining theILS as the 
primarylandigsystem in theU.S.Foracopy oftheGAOre- 
port (No.GAO/RCED-88-118). contact U.S. General Ac- 
counting Office, PO Box 6015, Gaithersburg, MD 20877, 
(202) 275-6241. Single copies are available free of charge. 

Traveling Light ...The worldwidemarket forphotonies--the 
use of visible light to gather, process and transmit informa- 
tion-is growing by leapsandbounds, according toaresearch 
panel of theNational ResearchCouncil. In itsrepon,Photon- 
ics: Maintaining Competitiveness in the Information Era, the 
panel states that systemspoweredby photons are faster, more 
resistant to EM1 and have a larger information-carrying ca- 
pacity than thosepowered by eleenons. Possible applications 
include telecommunications, computer nehvorks, optical 
sensors for robots and advanced imaging equipment. A copy 
of the council report is available for $11.95. prepaid. fmm: 
National Academy Press, 2101 Constitution Ave., NW, 
Washington, DC 20418. (202) 334-3313. . 

VDTs 

Radiation Q's & A's...A new booklet covering the basics of 
what is known about VDT radiation has been prepared by 
David Charron of the Canadian Centre for Occupational 
Health and Safety (CCOHS). The ll-page report, Health 
Hazards of Radiation from Video Display Terminals: Ques- 
tionsandAnswers (P88-15E). was released in July 1988 and 
isavailable inFrench andinEnglish from: CCOHS.250Main 
St. East, Hamilton, Ontario L8N 1H6, Canada, (416) 572- 
2981. Single copies are free for Canadians and cost $3.00 
(U.S.) for all others. 

ETC. .. 
Will Microwaveland Be Next? ... A Maine resident who 
challenged a state law prohibiting the alteration of license 
plates won the right to change his plate to read "Radia- 
tionland," instead of "Vacationland." as an expression of his 
opinion of nuclear energy, according to the October 16 New 
York Times. 
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RTCA on Elecfronlc Devices Aboard Aircraft (continued 

from elecmnic devices used aboard aircraft is "small" be- 
cause a number of unlikely conditions must be present to 
cause a disruption. Frank White, the chairman of the RTCA 
committee, does notthink thereismuchof arisk: "Some years 
ago, I offered $1,000 of my own money to any passenger 
carrying an electronic device who could cause it to interfere 
and no one has yet collected." 

Nevertheless, the risk was deemed great enough for the 
RTCA to seek certain limits on the use of computers and ra- 
dios aboard aircraft. As White told Microwave Nous. "You 
have got to play it smart andrestrict their use during takeoffs 
and landings." With respect to intentional radiators such as 
cellular phones and remote-controlled toys, the commitiee 
recommends that they never be operated aboard aircraft. As 
far as computers are concerned. White said that limiting their 
use makes sensebecause the portables are just like tray tables 
and should be stowed during takeoffs and landings. 

No In-Flight FM Radlo Use 

According to White, of all unintentional radiators, FM re- 
ceiverspresent the greatest riskof EM. "If I weremaking FM 
radios, I would label them 'not for use aboard aircraft,' " he 
said. "Computers are less of a problem now, but that could 
change as their clock frequencies rise." He explained that the 
majority of an aircraft's communication and navigation sys- 
tems operate above 100 MHz-specifically in the 108-136 
MHz band; thus the interfering signal would have to come 
from acomputer's fifth-or-higher harmonic, which is usually 
too weak to cause EMI. "In any case," White said, "it would 
cost less than 25 cents to detune any circuits that cause reso- 
nances and emit powerful harmonics." 

A probabilistic analysis included in theRTCA repon esti- 
mates the chance of interference with a Boeing 727's insm- 
ment landing system (US) localizer is less than one in a mil- 
lion. The FAA ran on-the-ground and in-flight tests with an 
FM radio on a727; even when the radio was placed next Lo a 
window, where there is the leastattenuation, and whenalloth- 
erconditions believed lobe necessary to causeEM weremet, 
there was no interference with the US. 

The reponsuggests that theFCCrequire that devices rated 
for use aboard aircraft meet Class B limits for electric field 
radiated noise and the German VDE (Verband Deutscher 
Elehotechniker) limits for magnetic field n o i s e n o  similar 
U.S. standard now exists. White admitted that he is doubtful 
that the FCC would act quickly on this recommendation be- 
cause the commission is already in the midst of revising its 
Part 15 mles. "The probability of a new category in the next 
year or two is extremely small," he said. 

The two-volume report, PotentiaiInrerference to Aircraft 
ElectronicEquipmen~fromDevices CarriedAboard, is full of 
test data and EM1 incidentreports. One appendix lists 29 such 
cases,of which 19 wereinstancesof suspected interference to 
OMEGA receivers which came to the attention of the U.K. 
Civil Aviation Authority; six involved VOR, ILS and glide 
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slope.TheRTCAcommitieenotes thatafter themanufacturer 
improved a particular type of OMEGA receiver, no more 
incidents were reported. 

White stressed that manufacturers of computer and other 
portlble electronic devices cooperated with hi committee 
and were mosthelpful in the preparation of theRTCAreport. 

ELF-Fetal Loss Llnk (continued from 0.1 1 

a physicist, runs Monitor Industries in Boulder, CO. 
In homes withcable heating, WertheimerandLeeperesti- 

mated--through measurements and calculations-the mag- 
neticandelechic fields to beapproximately 10 mGand 10-50 
Vlm, respectively, when the heat was on. Electrically heated 
beds generatemagnetic andelectric fields of up to 15 mG and 
250Vtm. In mosthouses, theambient fields are,respectively, 
less than 1 mG and about 10 Vlm. 

As in their electric blanket study, Wertheimer andLeeper 
compared seasonal variations in miscarriage rates in one 
group of women--rather than compare two different groups 
-to control for possible confounding variables, such as 
smoking, age and socioeconomic status. They found the 
greatestfetallossduringmonths whenthewentherbecamein- 
creasingly colderand the use of electrical heat was on therise. 

The key to Wertheimer and Leeper's analysis is that the 
highest rate of fetal loss was observed nor in ihe'coldest 
months, wheuEMF exposure from electric heating is highest, 
but, rather, in theprogressively coldermonths when EMFex- 
posure is increasing. According to their hypothesis, strong 
EMFs cause the "silent" death of the fetussilent because 
both thepregnancy and thelossgo unrecognized by themoth- 
er. The "recognized" loss occurs when the fetus has under- 
gone some development prior to theEMFexposure; the fetus 
survives the earliest stages of the pregnancy only to be mis- 
carried when the exposure reaches a higher level. 

The ratio of recognized fetal loss among women in cable 
heated homes to that amongwomen living in houses with oth- 
ertypesof heating was found tobewtestduringincreasing- 
ly colder months and lower when temperatures climbed. 
These two &ends averaged out so that, for both groups, the 
proportion of b i i  records with a reported fetal loss was ap- 
proximately the same. 

The cable heating study was based on birth records from 
Eugene and Springfield, OR, for 1983 and 1985. Wertheimer 
and Leeper investigated fetal losses that occurred within a 
year prior to conception of a liveborn infant, because fetal 
losses that "occur so near a successful pregnancy are usually 
spontaneous ... rather than induc ed...." 

Wertheimer andLeeperarebestknown for their landmark 
1979 study which showed that children living in homes near 
highcurrentpowerlines hada higherrateofcancerthan those 
living in homes away from such lines. Their electric blanket 
study appeared in Bioeieclromagnefics, 7, pp.13-22, 1986. 

15 
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ELF NEWS 
u Power Line Talk N 

The EMF thteat was a pervasive theme on television news 
shows coast-to-coast in November. In Los Angeles, KNBC 
headlined its three-day report Wired to Kill?; New York 
City's WNBC featured a variation-Power lo Kill? On Chi- 
cago's WMAQ, the headline was Trouble Overhead, while 
Philadelphia's WCAU warned ofA CurrentDanger. NBC's 
Bryant Gumbel interviewed Paul Bmieur on the November 
28 'Today Show" in a segment titled Electric Shock. And in 
September, Montreal's CFCF-TV focused on VDTs with a 
four-part report on Computers and the Unborn. 

Even Johnny Carson is talking aboutEMFs. On October 26, 
America's favorite television talk show host offered his fans 
a look at the lighter side: "I saw a funny item in the paper. If 
you use an elechic blanket for a prolonged period, it could 
cause cancer. There goes the last safe bedtime thrill." 

very strange." he replied. "It is not surprising that you find 
people that report some lcind of an effect" Park also drew a 
distinction between an "effect" and a "hazard." For instance, 
he said, we all respond to the smell of freshly bakedbread, but 
it does not pose any risk. The APS Panel on Public Affairs is 
considering whether to issue areportonEMFs: "An informal 
subcommittee is looking into whether the APS can make a 
contribution," Park said. 

Critiques of Paul Brodeur's New Yorker series and of his 
newly published book, Currents ofDeath, are piling up. The 
latest--and the harshest--comes from theIEEE's Committee 
on Man andRadiation (COMAR), which characterizes Bro- 
deur's writings as "an extremely biased assessment of the 
existing facts and scientific data." The COMAR members, 
whose. comments weregatheredby Dr. Eleanor Adair of the 
John Pierce Foundation in New Haven, CT, "believe that en- 

uu >> vironmental issues are too important tobe allowed to become, 

DOE'S Ken Klein told KNBC that it would cost the U.S. 
approximately $5 billion a year, every year for 20 years, to 
address the EMF problem. 

All the publicity about EMFs has caused hardly a stir in the 
U.S. Congress. At the Senate Committee on Governmental 
Affairs, chaired by John Glenn @-OH), investigators have 
been looking into the issue. But just when it appeared that a 
hearing would be scheduled, staff turnover put EMFs on the 
backburner. Any action hasbeenputoff fornow .... Congress- 
man Frank Pallone @-NJ) may get involved--his constitu- 
ents are fighting a 230 kV power line proposed by Jesey 
CentnlPower & Light (seeMWN. JlA89). He is draftingleg- 
islation which wouldset aside funding forthe typeofresearch 
recommended in the Congressional Office of Technology 
Assessment (OTA) report 

In the absence of an agreed-upon mechanism of interaction, 
physicists continue to be highly skeptical that EMFs play a 
role in cancer development In an opinion piece published in 
N ~ W S & ~  (October29) and reprint d i n  other newspapers, ~ r .  
Robert Park, the director of the Washington. DC, office of 
the American Physical Society (APS), &rted that, "There 
is, however, virtually no laboratory evidence of harmful ef- 
fects from ELF and no hown biological response to such 
fields that would lead one to expect harmful effects." Given 
that many such studies have in fact been published, we asked 
Park about the apparent inconsistency. "Some of this work is 

EPRI Withdraws from Annual 
DOE Bioeffects Review 

I The Elechic Power Research Institute (EPRI) has 
withdrawn its support for the annual review of research I 
on the biological effects of power line elcclromagnetic 
fields (EMFs). TheU.S. Department ofEnergy will con- 

I tinue to sponsor the meeting on its own. I 
A1 the opening session of the November meting in I PortIand.0R.h Leonard Sagan. the managerofEPR19r I 

I radiation program, said, "It's time to move on, for better 
or worse." Sagan cited the growing technical nature of I 

I the presentations and said that those doing contract re- 
search for EPRI will now be asked to present their data I 

I at the annual meeting of the ~ioe1echoma~netic.s Soci- I 
ety. 

DOE'S Dr. Imre Gyuk, who spoke next, said that the 
meetings certainly will go on without EPRI. 

Many of the attendees at the Poitland review were 
disappointed. "There is an advantage to joint meetings," 
said a utility engineer with EMF responsibitity. Others 
pointed out thatthe annual meeting is the only confer- 
ence devoted solely to power line EMFs and that, in the 
ten years since the meetings began, they have provided 
a unique forum in which to exchange ideas. The fact that 
the meetings have no registration fee has no doubt also 
contributed to their success. 

In aninWew,EPRI's Dr. Charles Rafferty toldMi- 
crowaveNewsthatEPRI contractors will beallowed, but 
not required, to attend the DOE annual reviews. 
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ascharacterizedby Dr. Asher Sheppard, 'apartof themedia 
circus in which the public is alternately scared to death and 
then passivated.' " (Adozen yean ago, COMAR issued ad* 
tailed analysis of Brodeur's The Zappinz of America.) 

There is little doubt that the W issue has touched a nerve. 
The November 7 issue of Family Circle, featuring a 'l7adia- 
tion Alert" by Paul Brodeur, was the best-selling issue of the 
year, according to Executive Editor Susan Ungaro. The six 
million copies sold had a combined readership of approxi- 
mately 23 million. Ungaro said that the article has generated 
a great deal of reader mail and that the magazine may do a 
follow-up .... Woman's Day, Fam'ly Circle's principal com- 
petitor at the supermarket checkout counter, will soon try its 
hand at EMFs. Watch for an article in March ... Even People 
magazine is getring on the bandwagon. It ran an interview 
with Brodeur on November 27. 

Everybody Mid it was justa matter of time. Landowners who 
l i~e~ongrhesiteofa~mposed~~ Hydro 138kVpowerline 
in the area of Duncan, BC, are demanding that the Canadian 
utility buy their homesas  it didsomeof the homesdong the 
230 kV Dunsmuir-GoldRiver lime on Vancouver Island (see 
MWN. W 8 9 ,  J/A89 and S/089). But BC Hydro has refused, 
citing the BC Utilities Commission's criticism that it acted 
"imp~dently" in making its unprecedented offer earlier this 
year. BC Hydro's Peter McMullan told us that the Duncan 
line is the f i t  the utility has proposed since the commission 
hearings. One landowner, whoalready has a 138 kV line run- 
ning through his farm, told the October 15 Province. a local 
newspaper,thathe'll shoot"any Hydroperson whosets foot" 
on his property. For his part, McMullan said that, "It's rea- 
sonable to assume that anytime we build or propose a new 
lime, we will have people questioning us. EMFs are an on- 
going issue. We accept that." As of November 17, BC Hydro 
had purchased 21 homes as part of its Dunsmuir-Gold River 
lime buy-out offer. 

Two years ago in the pages of Nalure (see MWN, J/F88), Dr. 
Ken Foster advocated an end to non-ionizing radiation re- 
search. But in a letter to Science (October 27). he said that he 
is willing to support more research if it is "carefully targeted" 
to reduce the "confusion" engendered by a bioeffects litera- 
ture "fdled with speculation and non-reproducible phenom- 
ena." Foster was responding to a Science editorial calling for 
increasedsupportof 60Hz healthresearch(seeMWN. JIA89). 
Theeditorial was prompted by theOTArepon which, among 
its recommendations, suggested the adoption of a "prudent 
avoidance"of ELFEMFs (seep.6).Foster, however, believes 

I EMFs in the 7989 Popular Press I 
Business Week: PamBlack, "Rising Tension Over High-Ten- 
sion Lines," pp.158-160, & t o h  30 .... Consumer Reporfs: 
"Arc Electric Blankets Safe?" pp.715-716. November .... Cur- 
rent Contents: +'I11 Effects Fmm Power Lines and Appli- 
ances?" pp.9-10. September 18. ..Denver Post: Al Knight, 
"Danger of Elechomagnetic Fields Debated." July 16 ... Db- 
cover: David Noland, "Power Play," pp.62-68, December. 
.. .Family Circlc Paul Brodeur. "Radiation Alert," pp.85-90, 
November 7...Eorbes: Peter Huber, "Elechophobia," p.313. 
September 4...Ham Rudio: Craig Clark, "More Cause for 
Thoughf"pp.4,89. September .... TheZnsNule (ZEEEJ: Karen 
Pitzgedd, "EM FieldEffects Studied," S e p k m k  ... Longev- 
ite Ann Marie Cunnineham "Elecfmrnametic Shocks." nu. 
93-93, (ktober ... Notionol~xaminert ~l&hen Langer ( " ~ e d  
Man'?. "Kids. Moms-To-Be: Avoid Elslric Blankels." 0.24. 
Novemtrr 28 ... New York Times: Willim Stcvcns. "~hicn- 
us& Dcbare Health Hazanlsof Elechornametic Ficlds."~.CI. I 
July 11 .... The New Yorkcc Paul ~ r o d ~ u r ,  "Annals o i  Ra- 
diation: The Hu.nrds of Elecuomnznetic Fields." June 12, 19 
& 26 ... Newsday: Robert Park. "Ges 60 Hem Hurt?" Ideas. 
p.l.Ocmber29 ... Newsweek Geoffrey Cowley. "AnElectm- 
magnetic Storm," p.77. July 10 ... People: Dirk Mathison, 
"Feeling Fatigued and Forgetful? The Power Line Ncxt Door 
May BetheSourceof YourBurnout"(interview withPaulBro- 
dew), pp.137-141. November27 ... Progressive Architecturn: 
Thomas Fisher.'TheNext Asbestos?" (editorial). p.7, August 
...Q ST: Ivan Shulmq '% Amateur Radio Hazardous to Our 
Health?" m.31-33. &tober...Science: Phi l i~  Abelson "Ef- 

I r ~ u  or ~ i L t r i c  and Magnetic Fields" (edilohal), p.24i. July 
21 .... 73AmafeurRadio: WavneCrccn.'TheKillnBlanke&." 1 

I pp.6,68. sepkm ber.... ~ ime~hff i tas ia~oufexis ,  "Panic Over 
Power Lines." 0.71. Julv 17 .... USA Todnv: Dan Suerline. I 

C M C C ~  ~ean,"~:l. ~ e c e r n k r  1-ji 
Paul. "IBM To Reduce Radiation I 

born Fume VDT Models." p.B1, Novcrnk 22; Lnurenu? 
Hoopcr& John Wilke. "IBM'sPlanTo Reduce VDT Radiation 
~ a i c  To Impress Most Computer Makers." p.B3. Novcmba 
24;BillPaul."RadiaionSrudvFindz HichIncidcnceofCancn 
Among F'hnne~ahle ~~ l i ce r s?~ .B4 ,  ~ ~ v e m b e r 2 9 ;  B ~ U  ~ a u l ,  
"Men Exposed to [EMFsl in Study Have Slower Motor Re- 

the bioeffects literatine is too weak to support such an avoid- 
ance strategy. 

In the November issue of Consumer Reports, Consume& 
Union (CU) recommended that "children and pregnant wom- 
enavoidelectric blankets andpads," because"perfectly satis- 
factory alternatives, such as comforters, are available." The 
advice came in an article, "Are Electric Blankets Safe?" 
whichaccompaniedanassessment of21 electric blankets and 
pads. CU has now parted company with the FDA, which ear- 
lier this year told the Americmpublic that it "sees no reason" 
for people to stop heating their beds electrically (see MWN. 
m 9 ) .  
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ELF NEWS 

EMF-Cancer Epidemiological Studies 
I. Residential Studies 

Institution Prhcipal  Sponsor(s) Endpoint($ S b d y  Type: Exposures Confounder(s)' Approx. Date 
Investigator(s) No. of Cases1 Assessments of Completion 

Controls 

UNV. of Leeds David CEGB AU CAJc CC: 3741588 I H 1989' 
UK Clayden 

USC John EPRI u c  CC: 2321232 D/r Ch.IR,po. 1990 
USA Peters Ps.Sm 

UNV. of Ray CEGB AU+AML,CU, c c : 3 2 w t 3 2 ~  I 
UK Cartwright C h a N H L  

Maastricht MS Jan Manshicht MS AU LBC Co:3549people. I None 1991 
TheNcthcrlands Meijm 32-yr.foUow-up 

Kamlinska Inst Anders Kamlinska L/a,BC/a, CC: (300 L, D/r E,H,PD, 1991 
Sweden Ahlbom Institute, NBE all CAJc 425 BC)/725; P0,SC 

(200 CAJc)ll40 

NTU  rue^ National Uc,BC/c, CC: 2161422 DA AI.Ch.IR, 1991 
Taiwan, ROC Lin ScienceCouncil lymphoma/c MP,PO,Sm 

USC Susan State of BClc CC: 300/300 1993 
USA Preston-Martin California 

Univ. ofToronto Anthony OH UC CC: 2001400 DA 1R.W 1993 
Canada Miller 

Univ.ofHekinki ~~ ~~~ CkCAlc  ce. Co4 I J, SC,Sm 1993 
Finland Koskenwo Voima 03 
NCUCCSG Mattha Linet NCI L(ALL)Ic CC: 1MM1100 
USA Zdenek Hrubec 

Bz,QWSm& 1994 

I S W W m S v  

CCABC Richard EPRI.CEA. U c  CC: 395t395 DA BGIR, 1994 
Canada Gallagher HWC p 0 . P ~  

IARC Peter IARC AUL CC: 150011500 BzEB,EmH,R 1994 
France Boyle 

1. Partial list; 2. Results due in 1990; 3. A Firmish power company; 4. Numbers to be determined at a l a m  date; 5. Dept of Social and 
Prevemve Medicme; 6. Data in this listing are unconfmed 
Adapted and expanded frum M. Coleman et d., Bioelecfromngnefics, 11.1990 (in press). 

Abbreviolionr: Al: Almhol; ALL: Acute lymphocytic icukmia; AML: Ams mydycnaus leukemia; ANLL: Amtc noo.lymphocyric lcukcmta: BC: Bmin 
uncer. BUa:  Adulr brain cdnc=r: B U c :  Childhwd b m  cancer. B r  B-c: CA: Cancer. CMc: Childllwdcancer, CC: Carczonlml: CCABC: Cancer Can- 
uul Agency of Briurh Glumbis; CCSC: Childm's CanccrStudv Gmum CEA: Camdm Elcclrical Associatian; CECB: Central ElecvlcitvCcncmineBmd; 

. " . . 
E: Ethniaty; ED: ~lccticaliy-dcaLi&; EDF: El&uicilldel:ma; EPRI: Electric ~awe;~ercarchirtitutc: FINEP: BrarilianKcrcarch Funding Guncil: 
h: Pumcs; H: Type dHowing; HQ: Hyh-QuCbcc:  HWC: Henllh and WeUm Canads; I: Indiren crlimateof aporurr; IARC: Inrnmatiooal Agcncy for 
Resurd on Cancer. IR: Ioniring radiation; J: Jobhistay; JHU-SPB:Johns Hopkins University School of Public Health: L: Leukemia: Ua: Adult leukemia; 
U~:Childhaodlcukonia;MP:Mcdicstionofprenu;MS:Medicalschool; N1A:NotavaiJnblc; NBE:NatimdBoarddEne~gy,Swcdcn: NC1:NationalCancer 
Institute; NEA: Natiaral Energy Adminimtion, Sweden; NHL: Nan-Hodgkin's lymphoma: NIEHS: National Institurn of Envimmnenlal Health Sciences; 
NI0H:NationalInstituteof OemostionalHcaldr: NSPH-OCF: NationalSchooldPublicHealth. OrvaldoCmFoundation: NTU:NstionalTaiwanUniv~~~itv: 
OH: Onuria Ilydm; Pb: Lead. k B s :  ~ol~drlorinsled biphenyls: PD: Populati~nden~it~; PO Rmno'  ampatimr; R: l'erricidu: PVC: P~lpinyl chlorid& 
RFIMW: Radiofrcquencyhimwavc radiation: ROC: Republic of Qliq SC: Social darr; Sm: Smoking; Sv: Solvcna; Uh'C: Univcrrity of N o h  Carolina: 
USC: Univerrily of Soulhem California; W: Drinking watcr. 
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Ongoing Residential and Occupational 
Epidemiological Studies of EMFs and Cancer 

Epidemiologists in 12 countries are now investigating 
the possible link between electromagnetic field (Em ex- 
posures andcancer.puticularly leukemiaandbrain tumors. 

More than 22 major occupational and residential studies 
are under way in Australia, Brazil, Canada, Finland,France, 
The Netherlands, New Zealand, Sweden, Switzerland, Tai- 
wan, the U.K. and the U.S. (where there are seven)--see 
tables at left and below. 

Electric utilities are funding most of the studies. For 
instance, the Electric Power Research Institute (EPRI) is 
sponsoringallorparts ofsixdifferentprojects intheU.S. and 
Canada. 

Unlike earlier efforts, the majority of the studies involve 
direct measurements as opposed to the use of surrogates for 
magnetic field exposures, such as job title or wire coding 
indexes. Also, a great deal of emphasis is being placed on 
controlling for possible confounders, that is, other factors 
which might be responsible for increasing cancer rates. 

Most of the studies will begin to yield results in the early 
1990s. 

Savitr and Swedish Studies Completed 

Recently, Dr. DavidSavitz of theuniversity of North Car- 
olina in Chapel Hill found an increase in brain cancer risk 
among electric utility workers (see next page). 

In Sweden, Drs. Bengt KnaveandSivTomqvistof theNa- 
tional Institute of Occupational Health N O H )  in Solna have 
completed an epidemiological study of leukemia and brain 
cancer among worken in occupations with presumed expo- 
sures to extremely low frequency (ELF) magnetic fields. 

Knave told Microwave News that the study will soon be 
submiaedforpubIicatim. The f i  results werenot available 
at press time. 

Texts andTables b3 MicrowmeNews 1989 

11. Occupational Sfudies 
Institution Principal Sponsor(s) Endpdnys) Study Type: Exposures 

Investigator(s) No. 01 Casesl Assessments 
Conbols 

USC Joseph EPRI U A N L L ,  C C  D 
USA Bowman CLLCML 

JHU-SPH Genevieve Matmoski EPRI AllL CC: 2Wl6W D 
USA Panick Breysse except CLL 

JHU-SPH Genevieve Matmoski N W S ,  All CA Co: 391 CA D 
USA Paeick Breysse EPRI 

Univ. of B d  Christoph Swiss L, lymphoma CC: 231 Dfl 
Switzerland Minder National Fund 177 $207 

Monash MS6 Michael NlA Gliomn CC: 425i850 I 
Ausealia Salzberg 

Mffiill Univ. Gilles HQOH. LBC. CC: 60001 D 
Canada Th&ult EDF skin melanoma 17000 

UNC 
USA 

David EPRI L,BC Co: 215 L. Dfi 
Savitz 186 BC 

NSPH-OCF Sergio FUiEP All CA CC: 34711 129 I 
Brazil Koifman 

WellingtonMS Neil Pearce Wellingm MS W A M L ,  CC: 3W16M) I 
New Zealand Peter Bethwaite ANLL 

NIOH Birgitta NEA, WAML,CLL, CC: 2WBC. Dfl 
Sweien FIodaus NIOH CMLGlioma 300 Ul000 

Confounder(s~ Appmx. Date 
of Completion 

SmIARCCh 1991 
carcinogens 
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ELF NEWS 
Savitz Links Brain Cancer to 
Electrical Occupations 

In a new study, Drs. D a n a h m i s  and David Savitz have 
found that electrical workers had a significantly elevated 
mortality from brain tumors. The two epidemiologists at the 
University of North Carolinain Chapel Hill base the associa- 
tion on an analysis of410.651 deaths (including 1,095 from 
malignantbrain tumors and 1,694 from leukemia) in 1985 oc- 
curring in the 16statesparticipatingintheNationalCenterfor 
Health Statistics industry and occnpation coding program. 

The class of all electrical workers had a 50% greater than 
expected rate of brain cancer death- odds ratio (OR) of 
1.5 with a 95% confidence interval (CI) of 1.0-2.1. Much of 
this increase is attributable to the elevated risks among elec- 
tricalandelectronic technicians (OR=3.1) andamong electric 
power repairers and installers (OR=2.4). 

There was no elevated mortality due to all leukemias 
(OR4.9, CI4.6-1.3) or due to acute myeloid leukemia 
(OR4.9, CI= 0.5-1.8) among all electrical workers. Two 
subgroups did have higher than expected rates of leukemia, 
however: electricians (OR=1.8) and electronic technicians 
(OR4.9). 

"These results are certainly more suggestive of an effect 
on brain cancer ascompared to leukemia,"Savitz toldMicro- 
wave News. He added that it is still not clear whether the ob- 
served association is related to electromagnetic field (EMF) 
exposure or to some other aspects of the jobs. 

These latest findings support an association betweenelec- 
trical workand brain tumorspreviously reported by anumber 
of other researchersDr. Ruey Lin (see MWN, 084 and J/ 
A85). Dr. Sam Milham ( s e e m ,  J/A82 and M/A86), Dr. 
Majorie Speers (see MWN, JlA88) and Dr. Terry Thomas 
(seeMWN. S/087). Speers's study foundthat theriskofbrain 
cancer among utility workers was 13 times the expected rate 
for unexposed workers. 

h m i s  and Savitz presented their findings at the annual 
meeting of the Society for Epidemiologic Research in Bir- 
mingham, AL, inJune. Theirabstractappears in theAmerican 
J O U ~ M ~  ofEpidemiology, 130. p.814.1989. They are prepar- 
ing a paper for publication that also includes data from 1986. 
'The resulls are essentially the same," Savia said. 

The two epidemiologistsarealsoin themidstofalarge oc- 
cupational epidemiological study of brain cancer and leuke- 
mia for the Elechic Power Research Institute (see p.5). 

New Zealand Results 
Dr. Neil Pearce of the Wellington School of Medicine in 

Wellington, New Zealand, and coworkers have published a 
new paper, which describes the brain tumor risks associated 
wilh various occupations, including electrical workers. 

As previously reported, two types of electrical workers 
had increased rates of brain cancer--electrical engineers 
(OR=4.74, CI=1.65-13.63) and electricians (OR=1.91, 

CI=0.84-4.33>although electrical workers as a whole did 
not have an increased risk (OR4.78, CI4.39-1.59). The 
team notes that, "The increasedrisks foundforelechicalengi- 
neers and electricians ... are difficult to interpret and may be 
due to chance." 

See John Reif, Neil Pearce and James Fraser, "Occupa- 
tional Risks for Brain Cancer: ANew Zealand CancerRegis- 
!ry-Based Study:' J O U ~ M ~  of Occuparional Medicine, 31, 
pp.863-867, October 1989. See also their paper, "Case-Con- 
hul Studies of Cancer in New Zealand Electrical Workers," 
I n t e r ~ t i o ~ l  Journal of Epidemiology, 18, pp.55-59,1989, 
and MWN, J/A89. 

Colorado PUC Adopts 
"Prudent A voidance" Strategy 

On November 2, the Colorado Public Utilities Commis- 
sion (T'UC) announced that it will adopt a "prudent avoid- 
ance" strategy to minimize electmmagnetic field (EMF) ex- 
posures from new power lines. The PUC will translate this 
initiative into sfatewide rules to fmd "low cost ways to limit 
potential dangers," such as re-stringing lines, centering limes 
in easements and using single pole construction. 
. The commission's decision followed soon after the Con- 
gressional Office of Technology Assessment (OTA) pro- 
posed this strategy for dealing with uncertain power line 
h d t h  risks. The Carnegie Mellon University gmup, which 
prepared the report for the OTA, suggested muting new lines 
to avoid populated areas (see MWN, JlA89 and Sl089). 

ThePUC's decision accompaniedits tentative approval of 
a Public Service Company of Colorado proposal to increase 
the capacity of a 115 kV power lime to 230 kV. In so ruling, 
the PUC reversed a December 1988 decision by the Douglas 
County Commissioners denying the utility's request for the 
upgrade primarily because of residents' fears of health risks. 

A final order is expected in December. 
AtaSeptember 11-18 hearing,thecommissionforthefirst 

time considered the issueof potentialEMFeffects, according 
to a PUC spokesperson. 

Douglas County residents have long opposed the utility's 
proposal, claiming that upgrading the Daniels Park line- 
which runs through residential neighborhoods and near a 
school-would adversely affect residents' health and pmp- 
erty values. They have called for Public Service to place the 
lime underground. Burying the line would cost approximately 
$15 million, as opposed to $5 millim for an overhead up- 
grade, according to the PUC. 

The utility refused to consider this alternative, arguing 
that it has "no right to spend the customers' money to reduce 
something which the best experts say is not something to be 
worried about" At the hearing, William Martin, a Public 
Senice vice president, maintained that, "There is no need to 
avoid the overhead construction of transmission lines if 
undergmundimg them is simply to eliminate the effect of 
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magnetic fields.' He said that, 'We have no evidence that 
there is any need to... minimu[e] the magnetic field's ef- 
fect ..." 

The PUC agreed, at least in pat, concluding that "the cost 
ofburying the tine wasnotjustfiedinlighlofthe facltharcur- 
rent &dical evidence has not conclusively demonstrated 
detrimental health effects caused by lBFl exposure." 

Ontheotherhand.Dr.DarwinLabartheoftheBaylorCo1- 
lege of Medicinein Houston, TX, who appeared on behalf of 
the utility, did agree under questioning that a prudent avoid- 
ance strategy was worth pursuing. 

Residentsthough preferring burial of the line--also ad- 
vacated this strategy. As Lawrence Herbert of Lakewwd, 
CO, toldthePUC,'? emphatically encourage the commission 
tobeginmitigatingthepotential healthcrisis by removing the 
involuntary aspect of exposure to power lineEMFsand to be- 
gin using mabetic fields as a constraint in the design and 
operation of our electrical energy system in the state of Colo- 
rado.'' 

The commission also recommended that Public Service 
implement dasignchanges in stringing theline to "reduce the 
[W.IFl exposure on nearby residents" and that it conduct a 
survey within its temtoryto "determine where the highest ex- 
posures to E m s ]  are occurring." 

Among those also testifying for the utility were Dr. Rich- 
ard Bockman of Memorial Sloan-Kettering Cancer Center in 
New York City and Michael Silva of Enertech Consultants, 
Inc. in Campbell, CA. 

Teachers at Florida Schools To 
Wear Magnetic Field Meters 

A Florida judge has ordered teachers at four schoolsin- 
cluding the Sandpiper Shores Elementary School--to wear 
meters to monitor electromagnetic field (EMF) exposures 
fromnearby high-voltagepowerlines. In anOctober 13 order, 
Judge Timothy Poulton directed the Palm Beach County 
School Board to pay for the $48,000 measurement program. 

The order followed a court ruling in June that c h i i e n  at 
theSandpiperschwlinBocaRatonmay notplay in theschool 
grounds which border on the high-voltage lines (seeMUU. JI 
A89). The suit was fded by three parents who sought toclose 
the school because of potential EMF health risks (see MUU, 
SlO88, J/F89 and MD89). 

In October, apilot survey revealed an averageexposureof 
approximately 3 mGattheSandpiperschoo1,acwdmgtoDr. 
VichateUngvichianof theElectmmagnetic InterferenceLab- 
oratory at Florida Atlantic University (FAU) in Boca Raton. 
The reading was notrepresentative of the levels to which the 
children are regularly exposed, however, because the volun- 
teer-a Sandpiper school vice principal--spent most of the 
day in lus office, Ungvichian said. FAU has been hired by the 
school board to direct the measurement project 

California PUC Calls 
EMF Rules "Premature" 

In its Fmal repait to the state legislature, the Califor- 
niaPublicUtilitiesCommission (F'UC) has recommend- 
ed "no action at the present [time] to regulate IEMFsl 
around electric power facilities" because "such actions 
are premature given current scientific understanding." 

The 1.5-inch-thick report, which was mandated by a 
1988 state law (seeMUn, and S/088), includes 
descriptions of the previously announced research pmj- 
ects funded by the state (see MUn, J/A89), the eight 
EMF reviews commissioned by the PUC (see MWN, N/ 
D88 and M/A89), as well as a statement by theEleciric 
Power Research Institute and public cpmments. 

Copies of Potential Health Effect of Electric and 
Magnetic Fieldr from Electric Power Facilities are 
availablefor$20.00 (fm to public agencies), from: Doc- 
uments Section, Caliiornia PUC, 505 Van Ness Ave., 
San Francisco. CA 9410'2. (415) 557-1812. 

Lawrence Marraffno, a Boca Raton attorney who repre- 
sents the parents, told Microwave News that the three other 
schools in the p r o m  were selected as c o n t r o l s b  
are "identical in design" to the Sandpiper school, but are not 
located right next to high-voltage lines. 

If the levels measured at Sandpiper are significantly high- 
er than those at the three other schwls, the parents willagain 
seek to shut the school down, according to Sharon Rausch, 
one of the parents who brought the original suit. 

The program, which began in earnest on November 28, 
will continue forat least one year. FAU will provide monthly 
measurement reports to the parents and the school board, 
which will then submit them to the judge. Thereports will lat- 
er be made available to the public. Upon the program's com- 
pletion, the school board will donate the six EMDEX-C 
meters it purchased for $2,000 each to FAU. 

The parents originally had requested that students at the 
school wear the 1.37 lb. monitors. 

Over 100 teachers and teaching aides at the four schools 
have offered to participate in the program, Rausch said. Vol- 
unteers will wear monitors one day a week and will record 
their whereaboutsincluding proximity to electrical sour- 
c-very 15 minutes. 

One meter will alsobeplaced in thesandpiper cafeteria- 
the room closest to the lines. 

"We feel comfortable with theprogram the way itisnow," 
according to Abbey Hairston, staff attorney for the. school 
board. 'Theuncertainty hasbeen bad fortheschool. We want 
to get rid of that cloud" 

"It's very important that we get accurate information and 
this seems like the bestway toget ic9Rausch said.'%isis the 
next step in a long process which may continue for years." 

MICROWAVE NEWS Novernber/December 1989 



ELF NEWS 

Telephone Linemen Study (continvedjiomp.lJ 
It is unclear, however, whether these additional cases fall 
withinthedefinedstudy populationorconstitute anabnomal 
clustering of an extremely rare type of cancer. 

Only 900 cases of male breast cancer were expected for 
theentireunited States in 1988, according to American Can- 
cer Society statistics. (In connasf 135,000 cases of female 
breast cancer were expected.) Breast cancer is most likely to 
affect older men, with the peak incidence among those 60 to 
69 years old.' Proslate cancer often metastasizes tothebreast, 
although this is m l y  clinically recognized, according toare 
centpaper in Cancer?Thecentral office technicians also had 
elevated rates of lymphoma and oral and prostate cancer. 

Dr.Richard Stevens ofBatteUePacificNorthwestLabs in 
Richland, WA, has long suggested that EMFs may account 
for the high rates of breast cancer among women in industri- 
alized countries3 (seeMWN. J/F87). In Portland, Stevens told 
Microwave News that Matanoski's findings are "extremely 
interesting and exciting." For a number of years, Stevens has 

Matanoski, EPRl& the Media 
A few days before the DOE-EPRI meeting in Port- 

land, OR, EPRI President Richard Balzhiser alerted the 
chief executive officers (CEOs) of al l  of the institute's 
member utilities to the impending announcement of Dr. 
Genevieve Matanoski's study results. 

"These results ... may amact national attention be- 
cause they suggest an increased risk of cancer among 
workers exposed to EMFs," Balzhiser wrote in his 
November 10 letter. 

EPRI also sent out a three-page "Questions and An- 
swers" background paper on Matanoski's "unexpected" 
results toa number of newspapers. The WallStreetJour- 
nal ran a story on November 29, pmmpting the Associ- 
atedPress to write its own version and put it on the wire. 
The following day, the Matanoski study made headlines 
in newspapers andon radio andtelevision coast-to-coast 
On December 1, itwas featured on the front pageof USA 
Today. 

EPRI's unsolicitedreleaseofthe JohnsHopkins find- 
ings surprised some journalists. As one veteran reporter 
told Microwave News, "Something has happened to 
make the big boys scared." 

In his letter, BalzhiseradvisedtheCEOs that,'%ese 
results are preliminary and clearly w a m t  further 
study."He wenton tosay thatEPRIis'%ommiUed topur- 
suing this work objectively by providing support to out- 
standing researchers in the field, such as pr.1 Matano- 
ski. In addition, EPRII wiU be initiatingresearch aimed 
at identifying technological options for addressing the 
issue, should this prove necessary." 

8 

Standard Incidence Ratios (SIRS)$ 
Cable Central Office 

Splicers Technicians 

SIRs/No. Casest SIRs/No. Casest 

All cancers 1.81*/40 1.15~96 
All gastrointestinal 1.76111 1.02/28 
Oral 1.38/2 2.45*19 
Stomach - I 0  -14 
Colon 2.2315 0.5416 
Lung 2.16/8 1.26119 
Leukemia 7.W*i3 1.07/2 

Lymphoid -/z -11 
Myeloid 2.3311 0.5311 

Brain 1.791'2 0.9014 
Lymphomas 3.59*15 1.94/8 
Multiple Myeloma - /o -11 
Breast - 10 -/z 
Prostate 4.38B 3.48*/9 
Bladder 0.6011 0.7815 

5 SIRS are theratios of observedto expectednumben of cwca 
cases, using nonline workers as the control group. + Among 4.547 cable splicers and 9,561 central office techni- 
cians * Statistically significant at the 95% level 
-No cases expected 

been trying to lake funds for a case-contml study of female 
breast cancer and its possible link to E M F s s o  far unsuc- 
cessfully. 

Matanoski, Elliott and Breysse also have data on female 
telephone workers but they have not yet analyzed them. 

In a telephone i n t e ~ e w  after the Portland meeting, 
Breysse pointed out that the workers in the central offices 
were exposed to different types of EMFs than were the other 
telephone linemen. The on-off switching of the equipment 
generated EMF spikes, which resulted in field exposures that 
were more complex than simple 60 Hz fields. 

Matanoski toldMicrowaveNewsthat, "Astudy of animals 
exposed to these types of fields is now needed." 

Breysse explained that he was unable to measure high fre- 
quency transients in the central offices because they are not 
picked up by the EMDEX meter used in the study. The 
EMDEX meter was developed by the Electric Power Re- 
search Institute (EPRI). It has a 3 dB bandwidth, picking up 
frequencies from 40 to 300 Hz, according toEPRI's Dr. Stan 
Sussman. 

"It may be that the intensity of the fields isn't therightin- 
dex of exposure," Breysse said. "The intermittent on-off 
switching might be more important in terms of biological 
activity.'' 

In 1987, Drs. Craig Byus and Ross Adey reported that 
intermittent exposure to 60 Hz EMFs may result in a greater 
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riskof cancer promotion than doescontinuous exposure*(see 
MUU, ND87). 

There was some variation in the 60 Hz magnetic field ex- 
posures. Among the central office technicians, the average 
levels ranged from 0.6 to 10.9 mG, with a mean of 2.7 mG. 
The cable splicers were exposed to average fields of 4 3  mG, 
ranging from 0.6 to 23 mG. 

Breysse saidthathe wants toinvestigatefurthertheEMFs 
in the central offices-but this may be difficult. Since the 
measurements were raken, the telephone company has re- 
placedmostof theolderelectromechanicalswitches withnew 
solid-state electronic ones. The older units were operated 
manually by technicians,entailingEMFexposures. Today, it 
is virtually impossible to find large facilities still using the old 
switches. Breysse said that he might have to go outside the 
U.S. to measure EMFs from older equipment 

HIGHLIGHTS 
IBM Markets Low VLF 
Radiation VDTs Worldwide 

IBM has introduced a new lineof computer terminals that 
are shielded toreduce magnetic fields. Themove came "in re- 
sponse to an emerging customer requirement," Paul Snayd, 
manager of Video Display Terminals (VDTs) and Special 
Needs Pmgrams at IBM's Personal Systems Division, told 
Microwave News. Previously, IBM sold low magnetic field 
terminals only in Denmark and Sweden. 

The terminals meet the Swedish standards for very low 
frequency (VLF)magneticfields,RicaBlack,an IBMspokes- 
woman, said in an interview (seeMWN, S1088 and WJ89 for 
moreon Swedish standards). When asked to estimate the cost 
of adding magnetic shielding, Snayd replied that il was "im- 
possible to determinen--he said he couldnot separate it from 
the overall cost of the unit. The terminals are not shielded at 
exaemely low frequencies (ELF). 

A spokeswoman for Digital Equipment Corp. (DEC), 
based in Maynard, MA, said that DEC has been marketing 
low magnetic field VDTs for some time. The shielded DEC 
terminals cost $200 more than comparable unshielded units. 

The new IBM MoWindow flat displays, which are also 
designed to reduce reflections and to improve resolution, 
were announced in September. At present, the monochrome 
and color terminals are available in the U.S. and Canada for 
use only with mid-range and mainframe computers. T m i -  
nals for personal computers will be introduced in the first 
quarter of 1990, Black said 

On August 17,1987, IBM applied for a U.S. patent for a 
"relatively inexpensive" way to modify a cathode ray tube 
(CRT) toreduce magnetic fields at the operator's position. In 
its application, IBM stated that tests had "demonstrated dra- 

The JHU team will most likely submit the results of both 
theNew Yorkandthenationalstudiesforpublicn 1990. 

TheNew Yorkstudy is supportedby theNationalInstitute 
of Environmental Health Sciences and by EPRI. EPRI is the 
sole spsor  of the original leukemia mortality study. 
1. H.Y. Yap et at,"'Male Breast Cancer: ANablral History Study." 
Cancer. 44. pp.748-754, August 1979. 
2. Robcn M. Moldwin and Eduardo Orihuela, "Breast Masses As- 
sociated With Adenocarcinorna of the Prostate." Cancer. 63. m. . ~ - -  
2229-2233, June 1,1989. 
3. Richard Stevens. "Elecaic Powa Use andBreast Cancer: A Hy- 
pothesis." American J o d  of Epidemiology, 125. pp.556-561. 
1987. 
4. Craig V. Byus, Susan E. Pieper and W. Ross Adey. 'The Effects 
of Low-Energy 60 Hz Fhvironmental Electromagnetic Fields Upon 
the ~rowth-Related Enzyme Omithine ~ e c ~ x y 1 a s q "   arch- 
g&, 8, pp.1385-1389. October 1987. 

Leukemia Linked to Chronic 
Micro wave Exposure 

Chronic exposure to microwave radiation may lead 
to the development of acute myelogenous 4eukemia 
(AML), according to a group of French physicians. 

In acaserepaappearing in the Octoberissue of the 
British Journal ofHoemotology, thedoctorsnote that, to 
thebest of their knowledge, thii is the tirstreportedcase 
of AML attributable to microwaves. 

A46-year-old man who had worked as amicrowave 
technician for 22 years was diagnosed with AML in No- 
vember 1988. His job was to maintain powerful (up to 3 
kW) microwave generators used in professional micro- 
wave ovens-the work involved turning each un- 
shielded generator on for one minute, five or six times a 
day, six days a week. He was not exposed to any known 
carcinogenic chemicals on the job. 

The technician had abnormally developed myeloid 
blwd cells and genetic abnormalities, including a mis- 
sing chromosome (No.7) andatranslocation. Treatment, 
which includedchemotherapy and a bonemarrow trans- 
plant, failed and he died four months after diagnosis. 

See Eric Archibaud et al., "Acute Myelogenous 
Leukaemia Following Exposure to Microwaves," Brit- 
ish Journal of Haematology, 73, pp.272-273, October 
1989. Archimbaudandcoworkers are basedat theEdou- 
ad Herriot Hospital in Lyon. 

maticreductions in theunwantedradiation in h t  of CRTs." 
A copy of IBM's application (No.084949) was obtained 

by Microwave News after IBM refused to release it due to its 
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HIGHLIGHTS 

"proprietary" nature.CynthiaStevens, anIBMspokeswoman 
in h o n k ,  NY, said that the patent has not yet been granted 
by thePatentandTrademark0fficeattheU.S.Departmentof 
Commerce. 

According tothe patent application,IBMcanreduceVLF 
magnetic fields to a level five to ten times less than that from 
an unshielded CRT. At a distance of 55 cm from the neck 
('Yoke'') of an unshielded CRT, the magnetic field is in the 
range of 1-2pT (10-20 mG). In the patent claim, IBM stated 
that its shielding system reduces that field to less than 0.2 pT. 

The shielding consists of a "magnetic shunt"-+ ring 
madeofmagneticallypermeablemateria-which isaltached 
to the yoke of the CRT. In its application, IBM noted that 
"Theinvention may be embodiedin forms which aremadeof 
relatively inexpensive linear fenite materials configured in 
shapes that are inexpensive to provide." 

RF Radiation: Focus on 
Broadcaster Compliance 

Themagnetic fieldsat thebaseof quarter-wavelength AM 
radio towers are more likely to exceed safety standards than 
are electric fields, according to a survey by Richard Tell for 
the Federal Commuications Commission (FCC). Tell, of 
RichardTeUAssociates inLasVegas,NV, also found that the 
FCC's model for predicting AM radiation levels tends to 
overestimate the necessary safety zones around broadcast 
towers. 

In a second report, prepared for the National A d i t i o n  
of Broadcasters (NAB), Tell found that, in many cases, ra- 
diofrequency (RF) "hot spots" from radio and television 
stations should not be inqre ted  as violations of the FCC's 
RF rules, which are based on the 1982 American National 
Standards Institute (ANSI) guidelines. 

Last ynu,pmpted by a petition from Hammett & Ed- 
ison, aconsultingengineering f i  in SanFrancisco, CA, the 
FCC issued proposed guidelines for addressing hot spots (see 
M.W,  Sl087 and S1088). A final decision on these proposals 
is now before the FCC. 

On the basis of measurements at four Las Vegas AM sta- 
tions, three directional and one nondiiectional, Tell con- 
cluded that, "At locations very near the base of AM towers, 
therecanbespatial variation in theRFfieldstrengths."Head- 
vised that compliance assessment include measurements all 
around the perimeter of a tower to "insure fmding the d- 
mum field level." 

Tell found thattheFCC's OSTBulletinNo.65, whichpre- 
sents a way of estimating RF fields from broadcast sources 
(see M W ,  S/085), is "very conservative"---that is, the 
models "over-predict" the actual fieldlevels. This conclusion 
agrees with that of Dr. Robert Cleveland of the FCC and 
Edwin Mantiply of the EnvironmentalProtection Agency. At 
the Bioelectromagnetics Society meeting last June, they re- 

BENER Digest To End 
The Office of Naval Research (ONR) has refused to 

renew its sponsorship of the quarterly digest of the tech- 
nical literature on theBiologica1 EffectsofNon-Ionizing 
ElectromagneticRadiafion (BENER). Thedigest, which 
fmtappearedin 1974, ~Uceasepublicationafterthere- 
lease of issue 13 (I), now at the printer. 

When asked why the ONR would no longer support 
the digest, an ONR spokesman replied that it was be- 
cause, "We no longer have a program in the [non- 
ionizing radiation] area." Other federal agencies had 
funded the digest before the Navy. 

The digestis compiled by Dr. B~CeKleinstein of In- 
formation Ventures, Inc. inPhiladelphii,PA. Kleinstein 
told Microwave News that he is seeking new funding 
from several federal agencies, but none has yet comeup 
with the necessary money. 

Dr. Imre Gyuir, program manager for electromag- 
netic research at the Department of Energy (DOE) con- 
ceded that there was "little probability" that DOE would 
pickuptheBENERdigest ''It's worthwhile, butdifficult 
to fit into OUI setup," he said. 

The digest is distributed to 650 readers around the 
world at no charge. 

ported that, based on their own AM surveys, in most cases 
"computer techniques over-predictedactual electromagnetic 
field levels." 

Tell also told theFCC that the contact currents Emm some 
guy wires at AM stations can exceed 100 mA and that touch- 
ing these wires can result inRF bums. Headded that thereare 
simple ways to control these risks. 

Among Tell's other fmdings in his report to the NAB on 
very high frequency (VHF) broadcast stations: surface field 
strengths are not good indicators of the specific absorption 
rates (SARs) which can result from contact with the source; 
contactcurrentsaremeaningful surrogates ofpeakSARs; and 
simple meters can be built to measure contact currents. 

"We have shown that there is a practical way to estimate 
peak SARs on-site for broadcast sources:' Tell told Micro- 
wave News. 

Electric andMagnefic FieldsandContact CwrentsNem 
AM StandardBroadcast Radio Stations (FCCJOET RTA 89- 
01). AngustU, 1989, is available for $15.95 plus $3.00 sbip- 
ping and handling from: National Technical Information 
Service, Springfield, VA, 22161. (800) 336-4700; order No. 
PB89234850. An investigation ofRFInduced Hot Spots and 
Their Sign@canceRelative to Detem'ning Campliance with 
the ANSI [RF] Protection Guide, July 3, 1989, is available 
free from: NAB Science and Technology Dept, 1771 N St ,  
NW, Washington, DC 20036, (202) 429-5350. A report by- 
Cleveland and Mantiply is due by mid-1990. 
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FAA Ranks Protecting Avionics The Society for AutomotiveEugineers (SAE) and theRa- 

From E M  as High Priority. dio Technical Commission for Aeronautics (RTCA) have set 
uvs~ecialsubcommi~stodefinetestmethods andtoucdate 

The Federal Aviation Administration (FAA) has initiated 
a high priority program to protect electronic flight systems 
from high-power radiofrequency and microwave (RF/MW) 
radiation. The agency is now in the process of developing 
elecaomagnetic interference standards and expects to 
issue proposed rules by the end of 1990, with final standards 
due in mid-1991. 

The agency is considering barring susceptible aircraft 
t?omregions with high-powerRF/MW s m e s  in the 10 kHi 
to 14 GHi frequency range. For the present, the FAA has 
establishedinterim shieldingspecifications: 200V/mfor new 
critical flight systems and 100 V/m for modified systems. 

Theagency's interest was sparked by reports of accidents 
attributed to EMI involving military aircraft equipped with 
advanced electronics, an FAA aerospace engineer told Mi- 
crowave News. Over the past few years, such high-tech air- 
craftas theU.S. h y ' s  BlackHawkand Apache helicopters 
and theU.K.'s Tornado have been plagued withEMI-related 
incidents (seeMWN, NP87, S/088,NP88 andMJA89). The 
engineer noted, however, that there have been no such inci- 
dents involving civil i i  aircraft 

While the FAA proceeds with developing new rules, the 
aviation industry is downplaying theseriousnessof theprob- 
lem, maintaining that it is still "premature" to regulate. 

Economics are no doubt at the heart of the disagreement 
As one seasoned EMI expert explained, "Anytime you in- 
crease the level of protection, you jack up the price of the 
equipment." 

In an FAA position paper issued this spring, the agency 
cited the increased use of advanced digital technology that is 
susceptible to interference and the "dramatically" higher 
power levels £tom radio,TV and radar emitters as reasons for 
concern. The use of composite materials with "lower shield- 
ing effectiveness" was also noted. The combination of these 
three developments results in an "increased susceptibility 
level of electrical and electronic systems to electromagnetic 
fields," the FAA concluded. 

Describing the existing rules as "inadequate," the FAA 
calledfor federalaviation regulations toprotectelecpical and 
electronic systemsfrom high energy fields andalsocalledfor 
radiated energy emitters to be monitored and controlled. 

At a July 12 briefing, the FAA predicted maximum RF/ 
MW field strengths that could be encountered by aircraft- 
the so-called "threat envelope." In the 1-10 MHz frequency 
band, field sEengths may be as high as 1 kV/m; in the 1-10 
GHz range, they may reach 14 kV/m. Shipboard radars are 
among the common sources of such powerful fields, accord- 
ing to the FAA aerospace engineer. 

The FAA has concluded that the"predicted environment 
is real" and that "critical elechical and electronic systems 
must be ~rotected." 

tie RTCA environmental standards for critical systeis, re- 
spectively. In a draft report issued at the end of last year, an 
RTCA committee recommended that airline passengers not 
use computers and other electronic devices during takeoffs 
and landings to guard against EM1 (see MWN. ND88). 

In aJuly 24 leuerto theFAA, Stanley J. Green, vicepres- 
ident of the General Aviation Manufachlrers Association 
(GAMA), claimed that instances in which civilian aircraft 
have been afFected by high energy RF/MW fields have been 
rare and that "the problems seem to be extreme nuisances 
rather than specific safety issues." Green's lettesfollowedthe 
July 12 briefing at which GAMA and other industry groups 
discussed high energy RF/MW fields with the FAA. 

In conmt  to the FAA, Green contended that "properly 
designed digital systems and composite-airframes are less 
susceptible to [these fields] ...than thei  analog avionics and 
metal airframe counterparts" and that "all observed or sus- 
pected [interference] events have been with 'older' aircraft" 

With regard to the EMI-related military accidents, Green 
addedthat"thecriticalflight systemsonmost of theseaircraft 
were analog systems." 

Indusay would also like to see morecontmls on RF/MW 
emitters. "How can you tell the manufacturers that they have 
to meet these levels without putting some contmls on the 
sources?" Green told Microwave News. 

See also Avionics SyslemDesign for High Energy Fields 
(WTIFAAICT-87/19), available from: National Technical 
Information Service, Springfield, VA 22161. 

NIER in Nordic Countries 
Agencies in Denmark, Finland, Norway and Sweden 

have relatively large research programs on non-ionizing 
electromagnetic radiation (NIER). A review of thei ef- 
fom is now available in a report issued by the Swedish 
National Institute of Radiation Protection (NIRF'). 

The report is the proceedings of a conference held at 
NIRP on May 29-30.1989. The fmt day was devoted to 
optical radiation, and the second to extremely low fie- 
quency (ELF), very low frequency 0, radiofrequen- 
cy (RF) and video display terminal (VDT) radiation. 

Among the topics covered were: Swedish surveys of 
VDTemissions, Swedishresemh onELFandVLFradi- 
ation effects on chromosomal aberrations and on VLF ef- 
fects onpregnantmice,NIER legislationandstandards in 
Sweden and Finland, Finnish RF meters and a listing of 
ongoing research. 

A copy of 2ndNordic Meeting on Non-ionizing Rodi- 
ation (ReportNo.89-15) is available for 50 Kr. (approxi- 
mately $8.00) from: Peter Williams, NIRP, Box 60201, 
S-104 01 Stockholm, Sweden, (08) 729-7100. 

MICROWAVE NEWS NovemberlDecember 1989 11 



CONFERENCES 
1990 Conference Calendar 

Janoarv 3-5: 3rd I n t w s U m l l  Conference on ElIndamenWa d Bone ~ ~ ~, - - ~~ ~ -~~ ~~~~~ ~ ~~ ~ ~ ~~ ~ 

Croath: Melhodologg and Appllulio#q University of Wifomia, Lor 
Angdcs (UCLA).CA.Cmtaa: Dr. Andrew D i x m . S c h d s o f W l r y  and 
Mcdicinc. 63-090CHS. UCLA, Lor Angclu, CA 90024, (213) 025-1761. 

Fcbruarv4-9: IEEEPower EneinterineSodeW Winter MeeUne. Westin 

Fcbrunry 13-15: 14th Symposium on Erploslvsaod ~ ~ n l c s ,  Holi- 
dny Inn C m c  P b q  Burtingsm~CA. Conma: F,&PAffaLs.FranLIm RE- 
asarcfiCmm.ZMX)Muuoc Blvd..NarLmwn, PA I94M.(215)666-3026. 

Fchary 13-15:IndmmmlpUo~ewremenlTpehnd0gg Conference 
(IMTC), Emerging M r o s m n e d  Trchnologir~, Rcd Lim Ina. San Jorc. 
CA. 6olM: Rob- Mvcn. 3685 Motor Avc.. Suite 240. L o r  Aneclcr. CA 

February 18-~.34UIAnnu~IMeetingoftheBiophgdulSadetg,Cmva- 
d m  Onter. Ballimarr MD. Contaa: Biophysical Soday. %50Radnillc 
Pike. &thesda. MD 20814. (301)530-7114. 

Ma& 25-28. lsl IntanaUonal Congress on Thenpentic Eledmmedi 
dne.ad~HyauRegm~.J-alcm,Is~d.Contau:Dr.ZiaSkger. 
Opm Univmity of Isrsd. PO Bm 39328.Td Aviv. 61392 Isrsd. 

Msrch 26-27: 16lh Annus1 Nolth&BimgineeriogCwferen~hPcnn- 
aylvmiaState University, University ParL.PA.Gnlaa:RogcrP.Gaummd, 
Biaengimuiog Ropm,Z30 HallowdI Bldg.. Pcrmsylvania State Univcr- 
rity. Uoiwsity Park. PA 168U2. (814) 865-1407. 

March %April 3: 44lh Annual Broad& Engineering Conference and 
68lh Annual ConvmUon d the NaUonsl AssodPUon d Broadcasters 
(NAB), WorldCongmr Omcr.Allanla.GA. Catan:  Engince~gCanlcr- 
mceCanmittm,NNI\B. 1771 NSr.NW. Wash'igm, DCZW36.(202) 429- 
5346 
April 1-5: 74th Annual MeetingdlheFnlenUoo dAmer inn  Sodelis 
for Erperiment.1 Biology (FASEBl41vdudes thc Idcmntiarnl Society 
fur Bioelecrriciry, WWashinpn, DC Contau: FAS6B OK- of Sdatitic 
Mcuingr. 9650 Rodrvillc Pike. Bctheada. MD 20814. 

April 4-5: Z6lh Annual M d n g  d l h e  NatloMI Conndl w RuIiaUon 
Roteelion and Measuremeals (NCRP), Mayflower Harl. Washingum, 
DC Contau: NCRP. 7910 WoOmnont A=. Suite 8W. Buhuda. MD 
20814,001) 657-2652 

Apnl7-123EAh Annual Meding dlheR8dialion R w r c h  Society and 
10lh Annual MeeUng d the Natb Am- HgperUtenah Cmup, 
ShenUm H d  & Tower. New Odcm. LA. Caaaa: Radiatim R e r d  
Saeiety, 1101 Mahu SL, 14ih Flmr. Ptu7adelphia, PA 19107. (215) 574- 
3153. 

h i twhls ,  San Francism. CA. &in: Marerial. Rucarrh Society. 98W 
McKnight Rd.Suite 327. Piurbwgh. PA 15277. 

April 17-20: IolsnaUmal Magnellrs Cwf-e (INTERMAC'SO), 
Mampolc Iid.Brightm.U.KConua: CollnesyAssoda1ca.655 I5hSr. 
NW,Suilc 3W, W d k t g m .  DC2W05. OM) 639-5480. 

April24.27:El~lPo?pourriTmsmirrimh~~calRc~ 
Onm. H a r k  TX Contaa: Riehsrd Kcarm. EPRI, W Box 10412, Palo 
Alto. CA 94303. 

April 25-n: 6lh Annual MeeUng d l h e  WKtranagneUc En- Pollq 
Alliance (EEPA), Radisrm Mark PLaza H d .  Alawdria. VA. Onma: 
Richard Wdt. EEPA. 1255 3 r d  SL. NW. Warhingcm. DC m 3 7 .  (202) 
452-1070. 

May 1-3:6(hInlernnUwalIwmphakEITslsSgmposi~m,W~kgton, 
DC ConIaa:IanmphericEBeas Sympositnn Coa&tm. Cadc4180,Na- 

May 5-9; 2Slh Annull MeeUng of lhc AsrociaUan for lhe Advnneencnl 
ofMcdiul InrtrurncnbUm (MMI),Anaheim Marriou Hwl, Anaheim. 
CA. Catan: AAMI. 3330 Washingtm Blvd.. Suite 4M). Arlington. VA 
22201. (8W) 332-2264. or (703) 5254890 (in VA). 

May 6-10. Annual Nnlionnl Conference on RadlaUon Cmlrd,  Marriou 
H o d .  WI Lakc City. UT. Contan: Conference of Radiation Onuol Ro- 
gram Dircaon. 71 1:mtain PL, Frankfa. KY 40M)I. (5U2) 2274543. 

May 6-1 1: 12lh W d  Congress on OcapnUonal Safclg and Aeallh, 
b p s  Ccnurrm. Hamburg. F.RG. Contan: Hamburg Murc und Con- 
grcrr Gmbli, hrrlach 3024 80. D-2WO Hamburg 36. F.RG.. (040) 35 69 
22 42. 

May 7-10: LEEE 1990 InlprnnUonal Radar C a n f e r e ~ g  Marriou Crystal 
Galeway Hacl. Arhg1on. VA. G n u m  Robcn Hill. TI '  Ddcnsc, IWO 
W i o n  Blvd.3IM Fl.. Arlingm. VA 22209. 

May 7-1 1: lEEE AP-S intmntionalSymposiurn & URSI Radio Science 
MeeUng, Dallas Grmcntion Onter, Dallar.TX. Cantan: Dr. O m  Kerlcr. 
PO Box 860130. Plano. TX 75086. (214) 952-3772, 

May 8-10: IEEE MlTS InternaUonal Miaowave Sympodum, Dallas. 
TX. Cmtau: Tarsua Iroh. do LRW Associates. 1218 Balfmr Dr.. Arnold, 
MD 21012 
Mav 13-14:AneudMeeUneoflheSodeW for L k h t T m b n e n t ~ n d  Bio- , -- - - - ~ ~ ~ ~  ~ ~ ~ - ~~~ 

& i d  ~ h ~ ( h m s  (SLTBRG sa&te of ;he armual meetings of thethe&,- 
LanPsychiafricArrmintion, Mzy 1217. rmd IhcSoclly ofBidogic(11Psy- 
chiafy, May 9-13, New Yak.NY. Cauaa: SLTBR h a l  Meeting, 722 

May ZJJ-24: 1 9 9 0 B t w a t l m l  CwxienceandRemoteSendng Sgmpo- 
slum (IGARSS YO), CoUegoPruk, MD. Contau: Dr. Jmu A. Smilh,Codc 
623,NAS~dardSpaccFlightOnter.~~MD2077l,~1)286- 
7282 
May 27-Z:ewlAnnsaIFrrqumqConlrolSympasium,Sm~Ifc1llarbor 
P h c c H a d . B a l t i m ~ M D . C o n ~ a a :  Dr.RL M e r ,  U.S. Army U m r m i u  
Tcchwlogy and Dcvicu Lab. ATIh': SLCET-EQ, Fon M m m d .  M 

Jm5-7:  41h Inlernation=l Conference on Advmeed Infrared Detmlws 
and Sgdens, Loodm U.K. Cauan: Instioltion of Elecvical Engin- 
(TEE), Savoy PI.. Lmdm W a R  OBL, U.K., (01) 2401871, ob W 
Jum 1014: Ulh  Annul  Meeting d lhe Bioeleetmmagnelks Sodelg 
(BEMS),MarrionRiverwant Hc4 SanAnumio,TX. Cauna:BEMS. 120 
W. Church SL. FrcdcriB. MD 21701. (301) 6634252 

Jure 11-13: l l l h  Annual MdngoflheCanrdian R.di.Uan Protection 
ABwdaUa SainrJohe New B m w i B .  Canada. Contau: Dr. 13. Psciea. 
I l d h  Fl~ysiu Dcp. Point ~ c p r r n u ~ o l - r n t i n ~  Station. W Box 10, I&: 
m u ,  New Bnmswick U)( j  2HO. Canada, (M6) 659-2220. 

J- 11-14: Confer- on Rs i s ion  Eledmmagneiic Meamrenten$ 
WestinHwl, Ouawa.Onrario, Can&. Cootau:N~tiorulRerurchCmndl 
of Gnsda, Bldg. M19,Momreat Rd., Oaawa, OntarioKIA OR6, Gnada. 
(613) 993-5039, 

In Our Next Issue ... - Book Reviews 

* Power Line EMF Meters 
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June 17-22: Hcdlh Pbyda Sociely (HPS) Summer Sehool: Ansepdng 
Non-lonWng Radiation Hnnrds, Fuliemn, CA. Cm- John Elliat, 
California Slaw University. Radiation Safety Oifia. hrllcnm. CA 92634. 
(714) 773-2687. 

June 24-28: 35lh Annual MeeUng of lhe Aenllh Phqsla Soclely (HPS), 
Anaheim. CA. Contan: HPS. 8WO Weotpsrk Dr.. Suuc 4M). McLcan. VA 

Jme26-29:lOthIntemaUonaIWmdnwSppasinmon~~~gne(ic 
CompaUbllity, Wradilw. Poland. Cuitan: Dr. W. Ma&. Box 2141.51- 
645 Wmdaw 12. Poland 

July 15-19: 1990 IEEE Power Engineering W e t g  Summer Meeting, 
Manion Hacl. Minneapolis. MN. Con- Bmce F. Wollmberg, Conuol 
Data Corp., k x y  M&aaernmt Sysuma, 23W BwLshirc Lane N., Ply- 
mouth. MA 55441. (612) 553-4357. 

July 23-27: 5lh InternntionaI Conferenceon Radio Reeeivw and A m -  
clated Systems Churchii College, Cambridge, U.K. Contact IHE, sce June 
5-7 above" 

July23-27: 1990Blwleclrochemistrg GordonConference,PmarAcad- 
m y ,  Andova, NH. Contan: Dr. Mays Swimrd, FDA. [Im-1141.5MX) 
Fishen Lnne, Rockvillc. MD 20857, (301) 443.7153. 

Julv 23-27: Non-Ionizine Radiations: Henllh Phvsia & Radiation Pro- 
techon, Massachusetts gsuruk of ~ e c h n ~ l ~ ~ ~  o. Cambndgc. MA. 
GntaU: D l m m  of S m c r  Surim. R- E19-356. MIT. Cambndgc. 

August 13-15: Annnnl Meeting d l h e  Inlernnliond Society dEnvi rm-  
menlal Enidemidaev. Berkclcv. CA. Contan: Dr. Ravmmd Neuua. Eoi- 
dcmidog; studies &on. D~;L of~calrh  Servias, i151 Bcrkelcy Way, 
Bcrkdcy. CA 94704. (415)540-2924, 

August 21-23: IEEE InlernaUmaI Symposium on Eleclmmagnelic 
CampaUbllilg, W a s h i ~ m  k l i m  Howl, Washington. DC. Conran: Dr. 
WiUiamG. Mf,A~anticR~esrrhCom..5390ChcmkceAvc.. Alexandria. 

August U-29: 25lh Annnnl Mkmwave Power Symposium, Shcraum 
Tech Cenrer, Dmvcr, CO. Gntan: Robert bGassc, hkmstional Micm- 
wavcPawerInstimk. 13542UnionVillaeeCirdc.ClifloaVAZun4.17~l 

August 28-31: 7th International Confereace on El&omagnellc Com- 
patibility, University of Yo&. U.K. Contact IEE, see June 5-7 above. 

August 28Sepember5: UrdGenerPI -bly dtheInlernaUonal Un- 
ion of Radio Science (URSI), M a .  Qechosiovakii. Contact: Rof. V. 
Zima Institute of Radiminecrinr! and Elecuunics. Czechoslwalt Aad-  

Scpvmber 10-13: Ulh Annunl Eleclrksl O v R s l r e n l F l ~ s t n t i c  Dig. 
charge (EOS/ESD) Symposium, Lakc B u m  Virm, FL Contan: Betty 

UPDATES - - 

COMPATIBILITY & INTERFERENCE 

Big Mac Attacks..EMI withelectmnicrestamantquipment 
has prompted McDonald's Corp., the world's largest fast- 
foodchain, todevelopitsownEMCstandards. In theSeptem- 
ber1Octobe.r issue of EMC Technology, Fernando Esparza, a 
McDonald's EMC expert, describes how a number of Mc- 
Donald's restaurants have been plagued by mysterious elec- 
vical glitches. For example, cash register drawers at one 
drive-thru restaurant kept opening by themselves until it was 

Post, EOSIESD Aaaaciation, 201 Mill St ,  Rome. NY 13440. (315) 339- 
6937. 
Scpvmbu 10-13:ZOth Eurnpean MirrownveConference,Inkrrantincn- 
la1 l i d .  Budspert, Hungary. Conlan: Microwave Exhibitions & Publirh- 
crs. Lld., 90 Calvcricy Rd.. Tunbridge Wells. Kent TNL 2UN. U.K. (0892) 
544027. 

~ & a  Hokl and Onvcnt~cn Dnter. Tokyo. Japan. Coniaa. Rof. Y'- 
~hiyvki Naito. do Business Center far Acadmtc Societies Japan, 3.23-1 
Honga, Bmkyo-ku, Tdryo 113. Japw. (3) 817-5831. 

Sepumba22-28: 23rd InternaUonal Congress on OfcupaUonal Aenllh 
of the international Cammislon on Oecupationnl Reallh, indudiig a 
mini-symporitrm on E I ~ Y ~  lo Low-Frrquencg Ek-~Lmmngnelic Fields 
-An OccumtionolHcaUh H a d ?  Mmt&. Odbec. Canada. Contan: 
G n g m s  Gcrflariat, 58 dc B69olcs. Suik 2. M&W, b f b e c  112Y 1V5, 
Canada, (514) 499-9835. 

Septemba 26-28: Energg and the Envtmment Conference & Exhibl- 
Uan,Dmver,CO.Contacr EleclricUOityConsulmu,Inc,POBox20351, 
Englewmd, CO 80156. 

October4d:Intentational Conferencean Harmonlain Power System% 
Budapest, Hungary. Cauaa: Dr. Andras M. Dan. Budapest T d c a l U n i -  
vcnjr.lleprofPowerSysums. 1111Budapwt.EgryJozscflLIS.,Hoogary, 
361666438. 

Growth Sodetg (BRAGS), ~ - ~ o w e r ~ o i c l .  Philadelphia. ~ ~ . ' C r n t a n :  
Exeanivc Semtary, BRAGS. PO Box 64, Drcshcr, PA 19MS. (215) 659- 
5180. 
Octokr 17-19: EPRi EMF UUlity Seminar, Fwr Seasons H a l .  Austin, 
TX. Cmtacc Robm S. Banla Asrodam. hc., PO Box 10574. Univcnity 
Station. Minneapolis, MN 55414.(612) 623-4646. 

Oclober26-28: InternaUonalCongr~onMdeiularCh.nge~byMiao- 
waves, Vienna, Ausuia. Contan: Rot GenLubu:, 99 Muswell Av~.,Mus- 
wdl Hill, Lmdm N10 2EJ. U.K. (01) 883-9095. 

October 28-Nwanber 1: IEEE Power Engineering Society (PES) Inler- 
naUond Power MeeUag--Indin,New Delhi, hd ia  Contau:T.W. Hissey, 
Lcedr & Nonhnrp Co.. Sumncytown Pike, No& Wales. PA 19454, (215) 
699-2W0. 

November 1-4: 12th Annual International Meetine d lhe IEEE Enei. 
neering in Medicine & Blologg Society, ~yndhamkrantdin Plaza 1 1 ~ ~ .  
Philadelphia. PA. Contan: DT. Niat  Bilgutay, Elccvical snd CMnputcr 
Engineering Dep,  Drcrcl University. Philadelphia PA 19104, (215) 895- 
m 7 .  

discovered that the ghost-like withdrawals coincided with vi- 
sits by police cars equipped with high-power communica- 
tions gear. Every time a police car responded to a call while 
atthedrivethru window, thecashdrawersshotopen.Instal1a- 
tion of an RF filter resolved the problem. Another restaurant 
reported frequent "ghost orders" on its system-spurious re- 
qt~ests for burgers, fries and drinks. In this case, conducted- 
rather than radiated-signals were responsible. A power line 
filler cleared up the phantom orders. Esparza notes that Mc- 
Donald's felt compelled to set its own standards due t o  the 
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UPDATES 
lackof publishedEMC limits. Copies of McDonald'sElectri- 
calDisturbance Standardsareavailable for$12.25 from: ICT 
Publications Group, PO Box D, GainesvUe. VA 22065. 
Power Limes NoHazard to EEDs...An analysis by Thomas 
Baginski of Auburnuniversity in Auburn, AL, indicates that 
overhead transmission lines and substations do not present a 
risk to electro-explosive devices (EEDs). Even under wmt- 
caseconditions, theinducedcurrentsfrom electricormagnet- 
ic fields will not detonate an unshieldedEED. Baginski's pa- 
per appears in the IEEE Transactions on Electromagnetic 
Compatibility. 31, pp.393-395, November 1989. 

INTERNATIONAL 

European Society Off andRunning ... On December 15,the 
Eumpean Bioelecmmagnetics Association (EBEA) will be 
officially launched in Madrid. Spain (see MWN. M/J89). The 
founding members are: Drs. Alessandro Chiibrera Otaly), 
Richard Dixey (U.K.), Maurice Hinsenkamp (Belgium), 
Jocelyne Leal (Spain) and Bernard Veyret (Erance). Still un- 
derdiscussionare thespecificdetailsof aplannedcooperative 
agreement between EBEA and the US.-based Bioelectro- 
magnetics Society (BEMS). For more information, conmr 
Dr. Jocelyne Leal, Department of Research, Hospital Ram6n 
y Cajal, CarreterradeColmenar,Km 9, Madrid28034, Spain, 
(1) 336-8699. 

MEETINGS 
Membranes and Cancer ... The New York Academy of Sci- 
ences has published the proceedings of a conference onBio- 
1ogicaIMembranes in Cancer Cells, held in Pemgia, Italy, in 
June 1988. The conference was held in honor of Dr. Britton 
Chance's 75th birihday.Theproceedings arecollected in Vol- 
ume 551 of theAnnalsof the New YorkAcaderny of Sciences. 
December 30,1988. 

MILITARY SYSTEMS 
More on PAVE PAWS and EEDs ... The PAVE PAWS ra- 
daratRobins AFB, GA, poses a"possiblerisk to aircraft with 
i n m a 1  [electro-explosivedevices] EEDs:' theUSAEadmit- 
ted in a September letter to Senator Sam Nunn @-GA). Last 
year, the USAE acknowledged that planes with external 
EEDs may bein danger when flying thmugh the radar's main 
beam (seeMWN. JIA88 andND88). Soon after,Nunn,chair- 
manoftheSenate ArmedForces Committee,asked theUSAF 
to investigate the potential hazards and the long-term ade- 
quacy of the current system (see MWN. J/J?39). In his Sep- 
tember 1989 lelter, released in lateNovember, Major General 
Burton Moore assured Nunn that the USAE is implementing 
"procedures to ensure aircraft with internal EEDs are also 
protected," but also that the procedures "will not reduce the 
scopeofRobiis AFB airoperationsorrestrictplanningforfu- 
ture operations." Nunn was far from satisfied, however. On 
November u), he wrote back that theUSAF has not "fully ad- 

dressed all of the issues I raised" and that the leaer "raises a 
number of additional questions"-i.e., "Is the WSAF] still 
auempting to find a solution that...restores both unrestricted 
flightopesations andunintermptedradaroperations?" Mean- 
while, USAE L t  Col. Joseph Purka told Stuart Leavenworth 
of the Macon Telegraph and News (November 23) that a 
PAVE PAWS power upgrade "hasn't been ruled out" 

PEOPLE 

Dave Janes, who was in chargeof EPA's non-ionizingradia- 
tion program before his retirement in October, is now a con- 
sultant working with Dr. David Rosenbaum at Risk Analy- 
sis Corp. in McLean, VA. Rosenbaum is a former director of 
EPA's Office of Radiation Programs (ORP). Marty Halper 
has taken over Janes'spost as the headof the ORP's Analysis 
and Support Division. Halper comes 'om EPA's Office of 
Toxic Substances .... Dr. Jan WaUeczek has joined Dr. Rob- 
ert Liburdy's Bioelectromagnetics Research Facility at the 
Lawrence Berkeley Lab in Berkeley, CA, as a visiting scien- 
tist. Walleczek's work is being sponsored by the West Ger- 
man DFG, analagous to the U.S.'s NSF. 

RESOURCES 

Of Particular Interest...Drs . M.A. Uman and EP. Krider 
provide a fascinating look at "Natural and Artificially Initi- 
atedLightningW in the October 27 Science .... In theDecember 
Scientflc American. Drs. Jeremy Bloxham and David Gub- 
bins describe "The Evolution of theEarlh's Magnetic Field." 

ETC. .. 
Baby Party Lie...If you hear a baby crying, it might not be 
your own-if you use a walkie-talkie baby monimr. Parents 
in a Miami, EL, neighborhood who own Fisher-Price crib 
monitors havebeenpickingupthecriesoftheirneighbors' in- 
fants--and their neighbors' conversation-cording to a 
Knight-Ridder news service report in theNovember 2 Wash- 
ington Post. The problem is overlapping signals, says Fisher- 
Price; otherbrandsof baby monitorsare equally vulnerablein 
neighborhoods with many young families. The units consist 
of a transmitter placed in the crib and a receiver placed near 
the parents. For its part, Fisher-Price suggests that parents 
turn off the monitors when they're not using them because 
"somebody could be listening" in. 
The KGB Signal ... Boris Yeltsin, the populist politician who 
swings in and out of favor in the Sovietunion, has told a :e 
porter that the KGB has an ELF device that can stop n nuzan 
heartfrom beating. In an interviewwithRadioLiberty,aU.S.- 
backed shortwave radio station in West Germany, Yeltsin 
said that KGB agents told him that they have a device which 
emits apowerful7-1 l Hz signal which can stop the heart Ac- 
cording to Yeltsin, the KGB agents said that, "If emergency 
medical aid isn't close at hand, it's all over." The radio 
interview was reported by the Baltimore Sun on October 20. 



FROM THE FIELD 
Swedish Academy of Sciences on Low-Level EMF: Effects 

On May 25-27, the Royal Swedish Academy of Sciences held a workshop on Interaction Mechanisms of Low-Level Electro- 
magnetic Fields EMFs] in Living Systems-Resonant Phenomena (see MWN, MIA89). Reprinted below are the conclusions 
from that meeting. Dr. Bengt Nordin is with the Chalmers University of Technology in Goteborg and Dr. Claes Ramel is with 
Stocwtolm University. 

Soon after themeeting, a working group, whosemembersincludedNord~n andRome[, issuedastatement. This waslaterwith- 
drawn and replaced by the version presented here. 

During thepastdecade there has beenaninmasing wncem that systems of widely different nature and level of complexity and al- 
weak, low-Frequency [EMFs] mighthavesignificant effectson bio- though the majority of obsavations suggested that weak, low-& 
logical systems. With theintent of promoting undersfanding of pos- quency [EMFs] wuld affect biological Functions, it wasnot always 
sihle basic interactionmechanisms. rhe EnvimnmeutalCommittee easy to relate and compare the individual studies. 
of the Royal Swedish Academy of Sciences organized an intema- Several mechanisms of interaction havebeen proposed, mainly 
tional worksho~ on the subiect Inferaction M e c h m ' m  o f  law- focusine on the cell membrane as awssible site of action for there- - 
Level ~lectro?&Rnetic ~ i e &  in Living ~ y s t e d e s o n & f  Phe- wrted effects, for instance. the genkation of coherent waves nlonz 
nomena. The workshop concentrated on ;me recently reported the membrane surface. The me&anistic model hased on cyclotron- 
uhenomena indicating that weak. extrcmelv low beauencv lEMFsl like resonance of ion transwrt throueh membrane channels a u  - . - -  - 
mightinteractinanapparent?yresonantmannerwithcmaincellular peared, however. to be the only quantitatively formulated model 
systems. The presentations by the invited speakers included studies which has beenused so fartointerprettheexperimentalresults.This 
of biosynthesis, ion-transpal phenomena, and epidemiological modelis attractivein thesense thatit wuldaccount f'theFrcquency 
studies, andtheeffectsof fieldsofvarying frequency andstrengthon andamplitude windows as well as theexperimentally observedrela- 
these systems. In addition, theoretical wnsiderntio~~s of resonance tionship bemeen the charge-to-mass ratio of the ion and the fie- 
interactions wae  presented. more specikically. calculations hased quency and strengthof themagnetic field. On the other hand, it has 
on the so-called cyclotron resonance model. serious shortwmings with r emat  to the mdictedmamitude of ef- 

The epidemiological studies seem to indicate aslight overallin- fects inbiologicals&cnues. & pointedout by several&kers.The 
creasein the relativeriskof cancer. es~eciallv childhoodcancer. as- reeionofsoaceinsideachannel. for instance. is exhemelv small and - .  , ~~ ~ ~~~ ~, 
sociated with residential exposure to m a p k c  fields. ~ x p s k  of c&@ainsAthe particle motion t i  such an extent that the absorption 
~mso~hilaandhumancells~asre~orted~oshowaltereds&al-and of energy in the low-frequency range was shownu be many orders 
cell-specificpnttemsoftranscriptionandtranslationfollowinzshort of magnitude smaller than the thermal enerev. This oroblem be ". 
cellufar expo~ure to low-frequency [EMFs]. It appears also that the comes'iess serious for particle paths extending over cefiular dimen- 
release of certain chemical species, such as caZ; ions from cellular sions, although at th i~manos&~ic  level. the kctional forces canbe 
tissue, varies in a kuency-swcific manner (with so-called "Ge- anticioated to be simificant. and with areasonable estimate of their 
quency windows") with a p p i i e d ~ ~  and~~ma~neticfields.Thecf- 
fects are observed only in ccertain field strength ranges (so-called 
"mplimdc windows'')), at field seengrhs typically several orders of .- . 
ma&tudelowerthaninthe ~roso~hilaexperiments. Field-induced 
changes have also been reported inomithine decarboxvlase activitv 
and protein kinase C activity, effects which have been associati 
withcellproliferation withpossiblewmcctiontocanu?rprmotion. 
There were also briefreports on electromagnetic effects in avariety 
of other biological systems. 

On the whole, it was difficult to makeacritical assessment of the 
availableexpcrimcnta1evidencesinccno clearandreprcducihlepat- 
tern emerged from the results. Most groups had chosen to work on 
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- - 
magnitude, they were found to eliminate wmpletely the resonance 
phenomenon. 

These problems wuldnot beresolved and insteadit was w e d  
that the search fur aphysicalmechanismmightbemorefruitful ifdi- 
rected towards the realm of collective phenomena. 

The fact that current ~hvsical-chemical models cannot orovidc 
adequate explanations ofthereported observations of biological ef- 
fects of [EMFs] has made this research areacontmversial. As acon- 
sequence. there is areluctance among research workers to enter this 
debated field and the present status of theresearch efforts is charnc- 
terized by scattered conhibutions, rather than the wide and system- 
atic approach required to solve the important scientific problems 
concerning the effects and possible ham& of [EMFs]. 

In order to consolidate the experimental evidence, future re- 
searchshouldaimatdemonstrating thepresence(orahsence)officld 
effects onpropertiesof well-characterizedsystems atthelowestpos- 
siblelevel of complexity. This should facilitate replication by other 
independent groups and also hclpshengthenthelinkbctwcen theory 
and experiment. Considering the complexity and multidisciplinary 
nature of the problems, it is recommended that different intwdisci- 
plinary research groups coordinate their work. 

Bcngt NordCn 
Clacs Rmel 
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Thepublicrelea~eoftheEnvimnmentalPro~on Agency's (EPA) dmft 
assessment of electromagnetic fields (EMFs) and c a m  has been delayed 
following smng objections from the White House and from the U.S. Air 
Force. In addition, the formal review of the EPA report by the agency's 
Science Advisory Board (SAB) will not be concluded undl a new evaluation 
has been completed 

On November 26, a day before the draft report was scheduled to be r e  
leased, Dr. Allan Bmley,  thepresident's scienceadvisor,sskedseniorEPA 
officials not to issue the repcutpending anotherreview by the CommiUeeon 
Intengency Radiation Research and Policy Cwrdination (CIRRPC), ac- 
cndingtolmowkdgeabksources.CIRRPCisan~ootoftheWhiteHouse 
O f f i c e o f S c i ~ a n d T e c h m l o g y ~  (OS'IP), which is headedby Bromley. 

Under a~~~pmiSew~kedoutbetwmthe  W h i t e H o m ,  the 
agency will hold up the public release of the cancer assessment until late 
December and the SAB pane1 will review the CIRRPC report when it is 
completed. The CIRRPC review group is 511 in famatiat and is not 
expected to begin work until January. Its report will take a minimum of six 
months to be completed--almost certainly longer (see story on p.8). 

David Cohen, a spokesman in the office of EPA Administrator W i  
Reilly, c o n f i e d  that there hadbeen " n e g o t i a ~ ~ ~ ~ "  with the White House. 
'We felt it was a fair request," he said, referring to the White House's 
insistence on waiting for the CIRRPC review. Sources indicated IhatReilly 

(continued on p.6) 

Some Hand-Held Two-Way Radios 
May Present Health Risk 

Computer calculations indicate that hand-held two-way radios can emit 
radiation levels that exceed health stan&. They also call into question the 
advisability of theexemption for devices with an input power of seven watls 
(7 W) or less, which is included in many health guidelines. 

At last summer's Bioeleclromagnetics Society (BEMS) meeting in San 
Antonio, TX, Dr. Niels Kuster of the Swiss Federal Instilute of Technology 
in Zurich and Dr. Quirino Balzano of Motomla, Inc. in Plantation, E, 
reported that their computer models indicate that a 7 W radiation source 
orwatinr! at freauencies above 4M) MHz would dewsit more than 8 WiKe I &hum& tissue>adislanceof 2.5 cm. ~t800-906MHz. afrequency 

CLASSIFIEDS p. 16 (confinued on p.11) 



ELF NEWS 
The Talk 

This year's DOE power line review* offered few sqrises. 
These were no bombshells in Denver, CO, ascompared to Dr. 
GeneMatanoski'srevelalionsatlastyear'sm~ inPortland, 
OR. If there was one lesson to take home from Denver, it was 
that the electromagnetic field Q3F) problem remains elusive, 
with no agreement yet on the most imporfant aspect of EMF 
exposuresTobespecSc,whatisitaboutthemagnetiCfie1dthat 
could pmmote cancer? And are the epidemiologists measuring 
theriphtparametersin~attemptstoestimateEMFexposures? 

The thesis that the pineal gland is sensitive to EMFs got a 
boost from preliminary data indicating a suppression of night- 
time melatonin levels among two speciesexposed to power line 
fields. Dr. Fred Stormshak of Oregon State University in 
Carvallis reported that ewes living under a 5- 
with ambient magnetic fields of 15-50 mG andelectric fields of 
4-75 kV--had a 7.0-2546 reduction in serum melatonin. 

Outside the lecture hall, there was talk of even larger 
reductions among baboons exposed to 60 Hz EMFs at the 
Southwest Research Institute (SWRI) in San A n t o ~ o ~  TX. 
SWRI's Dr. Walter Rogers did not formally present these 
resultsandrefusedtodiscussthem."I'mnotgoingtotalktoyou 
abwt this. The information belongs to the sponsors," Rogm 
told Microwave News as he walked away from an interview. 

nieSWRIprojectispWy WbytheCenhalR-h 
Institute of Electric Power Industry (CRIEF'Q in Tokyo, Japan. 
Izumi Nihimncaof CRIEPI's AbikoResearch Laboratory also 
declined to discuss the experiment, saying only that there were 
no results yet 

Dr. Bary Wilson, who, with other members of the BaueUe 
group in Richland, WA, has been working on the pineal-EMF 
link for over a decade, r e p m i  that intermittent exposures to 
magneticfieldsaremore@ectivethancontinuousexposuresin 
reducing nighttime melatonin in rats. 

The impoitance of intermittent exposures was a thread that 
r a n t h r o u g h m a n y o f t h e t ? I k s . D r . R u s s e f R e i ~  
of Teiw Health Science Center in San Antonio presented 
results suggesting that the on-and-off switching of a magnetic 
field is a key parameter for explaining obse~ed  changes in 
pineal function (seeMWN, S/090).AndDr.CharlesGmhamof 
the Midwest Research Institute in Kansas City, MO, reported 
that he obsmed the greatest physiological effects among 
humans exposed to EMFs immediately after the field was 
turned on and immediately after it was tumedoff. Like Wilson, 
Graham concluded b t  "intermittent exposure may be more 
biologically active than constant exposures" 

These results support those presented some years ago by 
Drs. Craig Byus of theuniversity of California, Riverside, and 
Ross Adey of the VA Hospital in Loma Linda, CA, who 
Vhe AnnualReview @Research on B w l o g h l  EffecIsof50 and 64 
Hz Eleclric andMagnefic Fie&, Denvex, CO. November 5-8.1990. 
Organizeaby theU.S. Departmentof Encrgy@OE):cosponsored~ 
the American Public Power Association and the Edison Electnc 
Institute. 

of Denver 
obseryed similar trends in the'= experiments with omi- 
aecarboxylase (see MWN, JIA83 and lrUD87). 

Intermittentexposurescan result from moving in andoutof 
an EMFor from being exposed to a source that switches on and 
off.EachenLailsadifferent typeofexposure. Movinginandout 
of the field may tax thebody's homeostatic power to acclimate 
to new electromagnetic environments. An EMF source that 
switcheson andoff, suchas an electric blank* generatesEMF 
pulses that result in exposures not only to exnemely low 
frequency (ELF) fields but to high frequency ndiation as well. 

Wilson verbalized what was on many people's minds when 
he advised that, from now on, EMF exposure systems and 
assessneuts should include any hansient or high frequency 
components, as well as absolute field strengths. 

Dr. Nancy Wertheimer and Ed Leepw, who are based in 
Boulder, CO, highlighted the imptance of another new vari- 
able in gauging EMFexposures--the directim of the magndc 
field By adding this information to Dr. David Savitz's child- 
hood data set and Dr. Richard Stevens'sadultdataset-Ihe two 
epidemiilogid studies sponsored by the New York State 
Power Limes Project (see MWN, NP86>-uley found higher 
risk ratios than were originally reported. 

Wertheimer and Leeper stressed that average magnetic 
fields inclined at less than 600 from the horizontal "may pmve 
to be an index to something else that can be more m U y  or 
menningfullyrelatedtocancerrisk"Forinstance,thesetypesof 
ambient EMFs may often be due to groundcumnts, whichcan 
vary considerably over time,and,asWertheiierpointedout to 
MicrowaveNews,they mightpointonceagaintotheimponance 
of intermittent exposures. 

Agmup from the California D e m e n t  of Health Services 
in Berkeley also concluded that Savitz had probably underes- 
timated the risk of cancer from EMFs bv usinn soot measure- 

Francisco bay area and compared them to the exposum indi- 
cated by the surrogate indices W i s  pilot study showed 
thattherewasprobably"~blemisc~cation~~g 
to a conclusion of a smaller cancer risk than would have been 
observed with morecomplete exposure information 

The California gmup will take a more detailed look at how 
misc~~iltionof~ure~canb~riskes~whenthey 
send a team to do measurements in Denver, the site of theorig- 
inal Wertheimer-Leeper and Savitz studies (seeMWN, JIA89). 

Dr. Susan Preston-Martin of the University of Southem 
California (USC) i n h  Angela also raised the possibility that 
EMF cancer risks could tum out to be higher than previously 
believed. She announced that the incidence of astrocytomas 
@rain tumors) among males occupationally expawd for more 
than ten years was more than ten times the expectedrale; in an 
earlierpublishedanaly&--MhadreportedafMlrfoId 
increased risk after more than five years of EMF exposure (see 
MWN, M/A90). Her finding closely paralck that of Dr. Terry 
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Thomas, who found a more than tenfold increase among 
workers exposed on-Wjob for 20 years (see MWN. SD87). 
Preston-Martin noted that neither soldering nor solvents could 
account for the increased tumor risk. 

The Denver meeting was the k t  in many years not to be 
cosponmed by the Electric Power Reszmh Institute 0, 
butthereareindications that thedivorceis not workingout (see 
MWN, Np89). Some attendeas were disappointed by the a b  
senceofmanyoftheEPRtmheb~.Andthosewhohadbeen 
at the EPRI utility meeting a few weeks earlier in Austin, 'IX, 
reported that there was some grumbling because of the lack of 
new results. 

- 

There had been suggestions that USC's DI. John Peters 
wouldrepmonhisEMFchildhoodcancerstudy in Austin. He 
didn'c neither did he auend the Denver meeting. The delay 
e n m g e d  qecuMhn about what the results might show- 
especially when those who had been in Austin repted that 
Petas, when ccdmted with the perennial question "Would 
you buy a home next toapowerline?" answered that hemight, 
butonly ifhedidnothaveyoungchildren.Someob~ervers were 
quicktoin~thewer~~aclearindicationWPeters.like 
Savia, had confirmed the oriw Wertheimer-Leeper EMF 

m. 
When later asked by M i c r m e  News if there was any 

suhstancetothislineofargumenf Petmrepliedwithanamused 
"No." He did say that he hopes to have his results ready for the 
EPRI epidemiology workshop in February (see p.9). 

In an interview with Microwave News a h  the Denver 
meeting,EPRl'sDr.LeonardSaganleftopenthepossib'dtythat 
EPRIwiUrejointheannualreview.'cMypreferenceisWallthe 
participating agencies spomr the EMF review, including the 
NatiodCancerInstitutc,theNaWWtutef~~Occupational 
Safely and Health and the Environmental *tion Agency:' 
he said. 

Despite all the new attention to EMFs over the last year, 
funding levels have not i n c r m o t  even for the study of 
piwtl&ects.whichmany~isthekeytofindingamec~ 
of intemction. ''It's really been tough," Reiter said in an inter- 
view. "FrankIy, I am diw~uraged by the lackof fundingg'- he 
explained that he has yet to receiveUa single penny" for EMF 
research and that he had m e  to Denver at his own expense. 
Reiter said that if he had some money, he would wolk on 
deGningthoseparametersofthefieldthatareimpatantandthe 
mechanisms involved 

New Power Lines Restricted in Washington and Rhode Island 
Unprecedented power line siting restrictions have been Ballot Inlflatlve In Washington 

imposed on bMh coasts. In November, Whatcorn County, WA, 
voters chose to confii new power fines above 115 kV to 
industrially mned areas, and in October, the East Greenwich. 
RI. town ccuncil passed a he-year  moriuorium on new lines 
above 60 kV. In bolh cascs local cilirens' groups called lor the 
restrictions in respwse to utility proposals for new fines. 

If the trend towards re-g power lines on a local level 
continues~,gainmomentum,itmuldbecomeapmblem forthe 
utility indusey, accmding to Richard Loughery, manager of 
environmenlal programs at the Edison Electric Instilute in 
Washington, DC. "We would prefer a single srate slandard. 
Potentially it could become a nightmare if we havea multitude 
oflocalslandar&todealwith,"Lo~ghelytoIdMicrow~~eNews. 
Severalstates haveimposed elec~ornagneticfield(EMF) limits 
for the edge of utility right-of-ways (ROWs), and during the 
most recent session of congress, Rep. Frank Pallone @-NJ) 
discussed a n a t i d  EMF limit for ROWs (seeMWN, WAS30 
and J IM) .  
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Voters in Whatcom County, WA, approved a citizens' ini- 
tiative restricting power lines exceeding 115 kV to indushial 
areas. Citizens Initiative No.4-90 marks the first s m  
power line siting refaendum in the U.S. The immediate effect 
will be to disrupt Puget Power & Light Company plans to build 
twonewUOkVtransnissionlinestocany hydroelechicpower 
from Canada 

The measure could be ovemmed in court because mnty  
Iaws forbid zoning by initiative. No challenge is expected, 
however. 'You won't see us in court f h g  suit over this issue 
anytime soon," Puget Power representative Jude Noland told 
Microwave News. 

"People are telling us something," said County Planning 
Director Dan Taylor, adding that, "No matter how thqmeasure 
tves in mutt, there is a message there that we have to pay 
attention to!' 

The Whatcom County vote stood out in a year in which 
many other environmental referendums were rejected. 
CaIifomia's "Big Green" and New York's environmental bond 
proposilicm both failed, ye¤ the Whatcorn Cwnty power line 
initiative passed by anearly two-to-one margin. 

Beforethee1ection.Bellingham NeighborsOpposingPoww 
Encroachment (NOPE) si~ccassfully p e d e d P u g e t  Power to 
runthenorthem~ofthelinesthroughanexistingBonneville 
Power Authority @PA) right-of-way rather than create a new 
conidornearanumberofhomes. ButNOPEmtinuedtoobject 
to Puget Power's intention to run the rest of the lines h u g h  

3 



ELF NEWS 
heavily populated arcas of Bellingham, and is using the initia- 
tive to force the utility to employ the existing BPA corridor for I Pmdent Avoidance in California I 
the rest of the lines as weU. NOPE coUected over 6,000 sig- 
mum to qualify the measure for the November ballot 

Pug.% Power allocated $100,000 to fight the NOPE initia- 

TheCalif~PublicUtilitiesCommission(PUC) has 
ordered the Southem California Edison Company (SCE) 
tn follnw a mlicv of "mudent avoidance" tn limit E m s  I - . - - - . . - r--., -. r~ .. -. 

tive. Noland said that the utility is currendy considering a ffom a proposed 220 kV power line in the Mojave Desert. 
number of alternatives to the lines. The PUC also mandated that SCE provide those living. I 

Three- Year Motatorlum In Rhode Island I working and playing near thenew line's right-of-way with 
litenhlreon EMF heallhrisks, hut did not specify a soum I 

On October 9 the town council of East Greenwich, RI, 
banned all new power lines above 60 kV for three years. The 
~ c a m e a b o u t i n ~ s e t o w i a e S p r e a d c i ~ w n c e m  
abwt the EMFs from proposed new 345 kV and 115 kV lines 
which theNarragansett Elecaic Company plans to run through 
pam of Esst Greenwich. Thisis the fist moratorium onpower 
line construction in the U.S. 

Nwaganse~Electrichasap@edthedec'1~iontotheRhode 
IslandPublic Utilities Commission (PUC), contending that the 
345kVlineisneededby 1994andthatthebyearmorilt~nium 
could prevent it fmm adequately ppoviding power to western 
RhodeIsland 

Public concern over power line safety had previously 
prompted Governor ~dward D i m  lo set up a c&nmi(lee-- 
headed by PUCChairman Jnmes Malachowski--tostudy EMF 
health effects. An interim Kport, issued in Seplember, &m- 
mendedfurtherstudyandapolicy ofpmdentavoidancetolimit 

Reducing E M S  in Oregon 
Pacific Power and Light, an Oregon utility, recently 

announced that itwill use a "delta" tower design that will 
nearly halve theEMFlevels along theedgeof theright-of- 
way @OW) of a proposed 500 kV power line. 

The total additional cost of the new towers is approxi- 
mately $2.4 million, about 3.5% of the total cost of the 
project 

David Stewart-Smith of the Oregon Depamnent of 
Energy (DOE) told Microwave News that the new delta 
design willreduce1eveLsattheedgeof theROW to30-35 
mG, down from the earlier estimates of 56 mG for the 
original "flat" tower design. Elecaic field levels will also 
bealmosthalvedThenew towerswillbe2Ofeettallerthon 
those originally planned 

PugetPower, which receivedapermittobuild the 130- 
mile EugeneMedford line in 1982, hit a &lock when 
residents living near the p r o m  line banded together to 
fight the utility's plans 'Ihe ensuing controversy led the 
DOE toassembleapanelofexpertstoffiview theliteratwe 
on ELF health effects (see p.13). 

OnOcmber26,thest?teEnergyFac~tySitingCouncil 
unanimously approved the utility's proposed changes for 
theline, whichalsoincludeaone-ywextensionof thesite 
d c a t e  deadline to December 31,1994. 

4 

for the written material. 
Theproposed38-mile lineisexpected to cost over$5O 

millionandtobein~tionbylate1992.InitsSeptember 
12decisio11, thePUCadWcautionWithregardtoEMFs, 
stating that, "AU that is ceaain is that we do not know 
enough to dismiss the issue entirely .... until the scientific 
findings are more definitive, we will require SCE to take 
q n s i b l e , l o w c o s t s t e p s t o a v o i d u n n ~ y e ~ ~ g  
people to these fields," 

health effects of EMFs and because it "was the least noxious 
formulaandfhemostlikely t o b e s u s U  by thePUC,"RISP's 
Ed Seiler told M i c r m e  News. If the moratorium is over- 
turned, RISP may request the town council to order the more 
expensive alternative of burying the lines, Seider said. 

In an interview, Narragansett Electric spokesman Charles 
Mom said that the company has not started to develop an 
alternative mute for the $44 million 345 kV project and is 
counting on the PUC to overturn the moratorium. Mom said 
thatEMFlevelsaltheedgeoftheROWofthe345 kV line would 
not exceed 20 mG. 

RISP, which was formed in January 1990, has some 3Ml 
members. RISP President Jeff Jacober and East Greenwich 
TownSolicitor Daniel Pmawii described RISP's workat the 
power line congressional hearing last July (see MWN, JIA90). 

U.K.3 National Grid Funds EMF 
Cellular Studies 

The U.K.'s Ndanal Grid Company h s  awatded six con- 
tracts to British universities and research institutes to study the 
effects of power frequency electromagnetic fields (EMFs) on 
cellular interactions. 'Ihe total amount of the contracts, which 
willmforWoor~years,isaboutfMX),000(app~ate1y 
$12 million). 

The National Grid Company, one of the four s u w  
cmpaniestotheCentralElecaicityGenemtingBoard(CEGB), 
which was dissolved in March 1990, is q n s i b l e  for the 
transmission of electric power in England and Wales. (Diitri- 
b u t i o n i s t h e ~ n s i b ' d i t y o f r e g i o n a l e l ~  
has also taken charge of the CEGB's EMF research program. 

The pmjectswhich were selected by an independent 
steering committee chairedby Dr. Charles Suck1ing.a member 
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of the Royal Commission on Environmental Pollution and $1 Million Stray Voltage Award; 
formerly a general manager of research and technology at ICI,  are as ~OIIOWS: Major Study in Wisconsin 
'The E~$ecfs qfofLmv Frequency EMFs on Cellular Trwr ip t i on  in 

ScimoandDrosophilaSalivay Glands"-4h.M. A n m w d k J .  - Birley. School of Biological Sciences. University o f  B i i a m ;  . "R~idBioc~alResp~esinCu[!wedCeILrtoPowerFreq~ 
EMF$'--Drs. J.C. Metcalte and T.R Hesketh lkpnmmnt of Bio- 
chemisny. Univasity o f  Cambridge; 
"Efkcts o f h  Frequency Magnelic Fields on Single Ion Chon- 

riels"-4. S.B. Hladkv. Deomtmentof Phwnncolorv. Univasitvof .. . - - 
Cambridge; -  em o f h  Frequency AIIemaling Magnetic Fields on Short- 
Term Respoms of Hoemopoietic Stem and Progenitor Celk lo 
Specific Growth Factors"--Prof. T.M. Dexter and Dr. RE. Dale. 
PatersonInstitute for Cwm Research Manchcsta, 
'The Uptake qf Ca++ in a Frequency Dependent or 'Resonant' 

Manner as Indicoied bv Chorrper in the Mobilihr ofDiorom S l r a h  
sensitiv~~orheco++ ~dlcertl~alionin~heir~~&;t ~ediwn"--Dr. 
R .  Dixcv. SL Banholomcw'e HomitaL London. and Dr. J.C. Green. 

"l&nce o f h  Frequency EMFs on Ion F l u  Through Recon- 
stirufed Membrane ChanneV-4mf .  R. Pelhip, and Dr. H. Morarm. 
Institute of Molecular and Bianolocular ~ ~ m t n i c s ,  ~nivekity 
College OF Narh Wales. Bwga: 

nte National Grid Company is also funding in-house ex- 
posure assessments. In 1988, the CEGB launched a majorepi- 
demblopicalinitiativetosldynewdiagnosedchildhwd~ncer 
casesinEnglandandWales(seeMWN, M/A88).Resuttsoftwo 
EMFchildhwd cancer studies at theuniversity of Leeds (see 
MWN. Np89) are expected to appear in theBritish J o u r ~ l  of 
Cancer "in due course," according to a company spoke-. 

A jury in Minnesota has awarded$l million to a family of 
dairy farmers who contended that their cows' milk production 
was subslanlially deneased by stray electrical voltage. On Oc- 
tober 9, after a two-and-a-half-week trial in the Sibley County 
DiseictCo~thejurya&withDaleZumBergeandhisfam- 
ily that Nonhem States Power (NSP) Company hadbeen neg- 
ligentinnotcorrectinga 13-yearchronicstray voltageproblem. 
The utility has fled a posttrial motion objecting to anumber 

of~tsofthecase.Thestray voltagelevelsattheZumBerge 
farm "could not have had an impact on dairy production," NSP 
attorney Jim Altman told Microwave News. 

Thereturn wire oEtheZumBerges' distribution system was 
the saurce of the problem, James Kaster, the family's Minne- 
apolis, MN-based attorney, said in a telephone interview. 
Readingsinsidethefamidy'sbam wereas highas2.5 Vin 1984. 
Subsequent complaints by the ZumBerges prompted NSP to 
auemp to elimiite the stray voltage. Yet the levels were stiU 
1.5 V in 1987 and 1 V in 1989, according to Kaster. 

In neighboring Wisconsin, the state Public Utilities Com- 
mission (F'UC) is initia!ing an ambitious study of the effects of 
the electrical environment on dairy liveslltck. Stray Voltage 
Analysis Team leader Daniel Dasho told MicrowaveNovs that 
thestudy will"1ookbeyond the normal snay voltage problem" 
by examining the individual and combined effects of electro- 
magnetic fields @MFs), ground currents and direct currents. 
Dasho added that in light of the international attention beiig 
paid to theEMFissue, the Wisconsin PUC wants to contribute 
to the "nationwide information base." 

Two Cancer Victims File Suit Against RF/MW Companies 
In separateactions in October, two men who claim thatthey awareness that electromagnetic fields (EMF..) areconnected to 

developed cancer &om exposure to radiokqueney and mi- cancer." 
crowave (RF/MW)radiation filed$25 million product liability 
suits in New Yo& against the equipment manufacturers and 
opmrs .  lhomasFord, a f0imerU.S. Navy radar technician, 
claims that exposure to shipbaard radars caused him to develop 
chronic health problems and ultimately, non-Hodgkin's lym- 
phoma (NHL). Michael Dowgiallo, an electrician, alleges that 
acuteexposuretoRF/Mwmdiationausedhisstom;tchcancer. 

Ford and Dowgiallo are represented by John Sweeney of 
Sweeney & Pafundi in Agoura Hills, CA. Sweeney has han- 
dled otherRF/Mwcases in the past, including thatofa former 
Navy radar technician with cararacts who received a $131,000 
settlementin 1988 (seeMWN, M/A88).KennethHenrieofHenrie 
&O'BoyleinWantagh,NY,is~ingasSweeneyYs1ocalco~1. 

In a telephone interview, Sweeney predicted that there will 
be more and more litigation, noting that "there is a growing 
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Radar Exposun? off the Vietnam Coast 
ThomasFordse~edaboardaNavydestroyerbetween 1965 

and 1967. According to his wife, Kathy, who is a co-plaintiff, 
Fordwaspositioned~~Iybeneaththeship's~wvi~tio~ 
radar units and in Emnt of the gun control radar unit for an 
averageof 16 hours aday. For aperiodofsix mwths when his 
shipwasonrnaneuversoffthecoastofVieKiam.thegun~onlm1 
mdar was on almost al l  the time. 

Two years after his discharge from theNavy,Ford began to 
show signs of immune system impairment. In 1988, at the age 
of41, he wasdiagnosed withNHL. Ford wasdenieda"service- 
connected" disability claim fmm the Veternns Administration 
(VA)in 1989onthegraundthat,'ntereisnoscientifcevidence 
to suggesta link between non-ionizing radiation expasure from 



HIGHLIGHTS 
radar and cancer." 

This year, however, the VA announced that it will honor all 
NHGrelated disability claims from Vie- veteransfol- 
lowing theMarch 1990releoseofaCenters fo rDi iCont ro l  
study showingtharVie~veteransareatanincreasedriskfor 
NHL. Those serving on ships off the Viemam coast have the 
highest risk, according to the report Kathy Ford expects her 
husband's claim will now be approved, but the Fords have not 
yet received official notification. 

Ford's legal complaint, which was served on October 17, 
names AT&T, GE, Raytheon, GTE Pmducts Corp. and Lock- 
h e e d a l l m a k e r s o f s h i p b a v d ~ f o r t h e N a ~ .  

Sweeney expects that the defendants will ey to use the 
militarycontractors' defenseauthorizedby a 1988U.S.Supreme 
Court decision, Boyle v. United Technologies, but he believes 
that the case is "clearly outside the limits of the doctrine:' 
primarily due to thecontracms' failure to warn the government 
of the real risks involved. 

"I have no doubt of the causal relationship between Ford's 
exposureandhisillness. Hehadaparticularly intenseexposure, 
unusualevenforamilitarvman"SweenevtoIdMicro~~~eN~~s. 

Atop the Chrysler Bullding 
For several months in 1980, Michael Dowgiallo installed 

lights on the exterior of the tower of the Chrysler Building in 
New YorkCity. During thattime, Dowgiallo claims thathe was 
exposed to high levels of RF/MW ndiation from FMantennas 
and MW lrananitters, often just a few inches away from him. 

Dowgiallo's supervisor had expressed concerns about the 
safety of working near the RF/MW transmiuers, according to 
Dowgiallo, but was subsequently assured by Eastan Commu- 

White House Holds Up EPA Report ( c o ~ i ~ d j i o m p . l )  

himself was involved in the negotiations 
An earlier draft of the EPA report, Evaluation of the Po- 

f e d  Carci~geniCity ofElect~omagneticFieldr, releasedlast 
June,concluded that studies of extremely low ftequency (ELF1 
EMFs and leulremia, lymphoma and brain cancer among chil- 
dren and workers "show a consistent pattern of response that 
suggests, but does not prove, a causal link" (see MWN. W90). 
TherepMta~tedWidespreadpublicin~twhenMicrow~e 
News reported that EPA staffers had recommended that ELF 
EMFs be classified as "probable human carcinogens" and 
radiofrequency and microwave radiation be classiedas"ps- 
sible human carcinogens" The report was issued without any 
classications following aMarcb meeting at the WhiteHouse. 

The forthcomingdraftof theEPAreport4edthe"exter- 
nal review draftwalso does not include any classifications of 
the carcinogenicity of EMFs because of "unceaainties" about 
the mechanism of intemction. The draft concludes that epide- 
miologicalstu&es"showaconsistentpa~mof~sewhich 
suggests a causal link" (see p.7 for excerpts). 

Three EPA officials attended the November 26 meeting at 
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nications of Long Island City, NY, the owner of the equipment, 
thatthetransmitlersposednohazardto workers. InaDecember 
l5,1980lettertoJKCRealty,theowneroftheChryslerBuild- 
ing, howeva;Eastem stated that its antennas were "HOT" and 
could be "considered dangerous up to a ten-foot iadius" and 
&at. 'Exposure to this typeofradiation ata distance of less than 
eight to ten feet for protracted periods of time may haveeffects 
that wiU not show up for years" 

In 1979, an employee collapsed while working near FM 
eimsnittingequipmentonthenthflwroftheChryslerB~g. 
T h e k m n a l S a f e t y a n d H e a l t h m d n ( O S H A ) & d  
anRFswey and foundamaximwnlevdof 2.5 mW/cm2about 
six feet from an antenna element OSHA c o n c l u d ~  on 
its then current standards--that workers inside the building 
waenotatriskfromexcessiveRFexposure, butrecommended 
that workers not be allowed wilhm six feet of the ladia!ing 
antenna element 

Dowgiallo was diagnosed with stomach cancer in 1988 at 
the ageof 39. Although it hasnot typically been linked @EMF 
exposures, Dr. Genevieve Marnoski of Johns Hopkins Uni- 
versilv rewrted in 1989 four wses of stomach cancer amoncr 
a p p r d k t e ~ y  9 . W  New Yo& Telephone Co. cennal office 
technicians ~whowereexwsedtocom~lex EMFs), wherenone . . 
were expec&(see&, ND89). - 

Do~giallo'scomplaintwas~~~edonOctober25.DowgiaUo 
andhiswifeShamnnameJKCRealty,EastemCMnmunicah, 
theIntemationalBmtherhoodofElec~Workers~No.3 
andRobertB. Samuels,Inc. (hiswnployer)asdefendants.?hey 
have also fied a workers' compensation claim. 

FarmoreonRF/MWlitigation,seeMWN. DQJ/F83,Jn84, 
My85,S/O85,J/F86,MLJ86,SK)86,MIA88,MLJ89andSK)89. 

the White House: Dm. Erich Bretthauer, the assistantadmiis- 
eator for research and development, William F a h d ,  the 
directorof theoffice of Health and Environmental Assessnent 
( O W )  and Robert McGaughy, the lead author of the docu- 
ment Breuhauerrefusedtobeinferviewed byMicrowaveNews, 
Farland did notrespond to phone calls and McGaughy said that 
he could not comment on the meeting. 

Calls Bromley's office were referred to OSTP's Dr. 
Kenneth Yale, who did not answerrequmts forccunmenr 

The White House request for EPA to wait for the CIRRPC 
review followsasimirequestfrom theAirForce(seep.7). In 
an October2 letter to EPA. Brigadier General Paul Gleason of 
the Office of the Air Force Surgeon General opposed publica- 
tion of the EPA repat until both the CIRRPC review and an 
analysis by the National Research Council of the Air Force's 
Ground Wave Emergency Network (see p.9) are completed. 

Gleason's letter accompanied a 33-page blistering critique 
of the EPA report which chvges the authors with having 
"biased the entire document toward EMF-induced wcinoge- 
nicity."The AirForceconcludes that,"It is astonishing that the 



Excerpts from EPA's EMF Report 
Thefollowing irexcerptedfromthehII!iveSummnry ofthe 

forthcaning ederM[review&o/lofEPA'srepwt, Evaludonof 
the Polenfid Cminoeenicirv of Uestmmametic Fields. dated 1 

Incowlusion, several studies showing leukemia, lymphoma 
endcancerofthenwroussystemmchilhexposedtomagnetic 
fieldshresidential60Hzelectri~alpo~adis~butionsysLWs, 
supported by similar f&gs in adults in mad omptional 
shdies also involving electrical power Frequency exposures, 
show a consistent pattern of mpnse which suggests a causal 
link.... 

At this time, such a charsctaization regarding the link be- 
tween cancer end explsure to EMPs is not appmp&te because 
the nanne of the intemAon between EMFs and biolopical 
processes leading to csnca is not tmdastood .... 

Because of these uncatainties, it would be inappmpriacc at 
this time to classify thecminogenicity of EMFs in thesame way 
as the agency does for chemical carcinogens....Withourcunmt 
understanding, wemidentifyd0Hzrn~eticfieldshmpowa 
lines andpahaps othasoureesinthchane as apossible, but not 
poven, cause of cancer m humans .... 

U.S. EPA would place its imprimaIur on this report" 
Gleason stated that, "Ifpublished, the repon will contribute 

to needless public anxiety, and have serious impacts on capa- 
bilities and costs of Air Force programs." 

TheSAB wiUassembleapanelofexpmtoreview t 
reportatapublicm&gintheW~gtonareaonJanuary 14- 
15and,ifnecessary,January 16(ifthereIea~eofthereportisnot 
&layedW).Dr.GenevieveMatano&of- 
University Schwl of Hygiene and Public Health in Baltimore, 
MD, will chair the SAB's Non-Ionizing Electric and Magnetic 
Fields Subcommittee of the Radiation Advisory Committee. 
Dr.DavidBatesofVanm~er,~wiUbetheVicechairman. 

KathleenConway, the SAB s t l f fo f f i ce rmib le  for the 
review, told Microwme News chat there will be as many as 18 
expertsonthepd.Atpra~stime,theselectionprocesshadnot 
yet been comoleted. 

U.S. Air Force Labels EPA 
Report Biased and Polifical 

The October 2 Air Force review of the Environmentat Pro- 
tection Agency @A) cancer-ent document-pqxwd 
by ateamof'ladiofrequency Oeffectsscientists" ledby Drs. 
David Erwin and James Merrin at the Brooks Air Force Base 
School of Aemspace Medicine, TX--begins with a quote from 
the Roman h i  Tacihls: "Some believe al l  manner of 
hearsay evidence; others twist mth into fiction; and both sorts 
of error are magnified by time." The Air Force argues that the 
EPA authors present 'ho evidence of causation between elec- 
tromagneticfidds(EMFs)andcancer,but~~asifthis 
hypolhesi were accepted fact" 

The AirFmce claims that theauthm "msistently neglect 
the mjority of negative &dies and concenhate most of theu 
discussionon weakpositivesofdubiwsvalue."Blastingthere- 
port's statements on the "consistency" of the evidence and on 
theneedformoreresearch,theAirForcecharges Wtheseare  
politicalstatementsmdnotscie~cally derivedconclusions." 
"Our reviewers of this document are convinced that there is 

no suggestion that EMFs present in the environment today 
induce or promote cancer," the Air Force concludes. 

The Air Force dimisses the report's m t i m  on extremely 
low frequency (ELF) epidemiolpgical s&, claimimg that, 
'The overall weight of epidemiologic evidemis so slight as to 
bealmost nonexistent certainly not sufficient to justify further 
large expenditures of scarce research resources." 

With regard to the report'ssurvey of animal studies, the Air 
ForcemguesthatmycredibleeffectsaremostWEe1ydueto~- 
induced shm,  rathea than to "some oiher ~noperty of RF radi- 
ation." The Air Force even suggests that ELF effects on the 
pineal gland are heat-related. 

In contrast to most EMF researchers, government offiials 
and industry representatives, the Air Force maintains that, "In 
general, there is suf6cient research being canied out in various 
laboratories commensurate with the urgency of the problem." 

- Conwav &id that she had received numerous nominations I i 
for membekhip on the panel. F O ~  example, she said that EPA I Letter- Writing Campaign I 
had been sent recommendations from the Edison Electric 
Institute, the Electric Power Research Institute, the White 
House(seep.8)andCmweU & Moring,aWashington,DC,law 
firm which has represented a number of utilities in power line 
siting battles. "We considered over200 experts," Conway said. 

The SAB is being cautious abut  the makeup of the EMF 
panel because of the attention being paid to another SAB 
committee, which is investigating the health risks of envimn- 
mental @wive) tobacco smoke. A number of the members of 
thatcommitteeareconsultants tothecigareucindushyandEF'A 
came close to removing one antismoking advocate from the 
panel after complaints from the Tobacco Institute. 

Copies of EPA's draft report will be available from: Dr. 
Robert McGaughy, W-6891, OHEA, EPA, 401 M St, SW, 
Washmgton, DC W, (202) 382-5898. 

- - - 
Onememberofthe AirForceteam that wrote thereport 

appears to be on aone-man crusade to c o m t  what he pet- 
ceives as published e m  abu t  EMFs. Dr. James Jau- 
chem has had a flurry of letters published in popular and 
scientific journalsfor instance, Nature (October 4). The 
Lancet (October 6). The Bulletin of rhe Atomic Scientists 
(November 1990). Science (November 9) and the Brilish 
J o y ~ l  of Huemutology (see p.9). In general, Jauchem 
criucizesthe"lay media"forpmvidmg"mismf~ationon 
the alleged hazards of EMFs." Not surprisingly, his st&- 
ments closely p d e l  some of the arg&nenGfiesented in 
the AirFmreviewof theEPAcancerasessnent. Jawhem, 
a resenrch physiologist, has written a number of papers in 
recent years on the thermal effects of RFradiatim 
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