
Stephen Perry, cr al., "Environmental Power-Frequency Magnetic Bary Wilson, et  al., "Chmnic Exposure to 60-Hz Elechic Fields: 
Fields and Suicidc."HeallhPhvsics. 41. nn.267-277. A u w t  1981. Effects on  Pineal Function in the Rat." Bwelecrromu~netics. 2. 
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Stephen P a r y  and Laurence Pearl, "Power Frequency Magnetic 
Field andillncss inMulti-Storey Blocks,"PublicHealrh, IO2,pp.ll- BaryWilso~"ChmNc Exposun:to ELFFieldsMay Induu? Depres- 
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& Phvsics. 11.00.395403. 1979. Nervous System Function," Finn1 Repwl lo the New York Power 
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RichardStevens,"ElectricPowerUse andBreastCanca AHypoth- 
esis." American Journal of Epidemiology. 125, pp.556-561. April 
1987. 

CONFERENCES 
New Llstlngs 

July 25-27: Melatonin and the Pinenl Gland, Hong Kong. Contact: Alex July 5-7: Military Mlmwaves '88: Conference nnd Exhibition, Wem- 
Tzang. Exerutivc Director. Symporium on "Melatonin and the Pineal bley Conference Center. London. U.K. Gntan: Patrick Pinches, Micm- 
Gland," c/o BUG Management Ltd., East Town Bldg., Suite 705,41 Lxk- wave Exhibition and Publishen. 90 Calvcdey Rd.. Tunbridgc Wells, Kent 
hanRd.. Hong Kong. (5) 286136. TNI 2UN. U.K., (0892) 44027. 

July 29-31: 1988 International Tcsla Symposium, Colorado Springs. CO. July 12-15: 4th Jdn t  Magnetism and Magnetic Materinlr - Intennag 
Gntaa: International Tala Society. 33UA W. Uinwh. Suitc 215. Cdorado Conference, Hoal Vancuuvcr. Vancauvcr, BC, Canada Cantact: Diane 
Springs. CO 80905. (719) 570-0876. Suilcn.Courtcry Asrociates.655 15th SL.NW. Suilc3W. Warhington.M3 

7N!dlF On>\ 6?.l9-<ORR 
Sqrtember 13-16: 6th National Assoclstion d Regulatarg Utility Com- 
missioners (NARUC) Bicnnlat Regulntory Information Conference, 
Hyau Regency. Calmbur, OH. Contaa: David W~rick. National Regula- 
tory Rucarch Inrulutc. 1080 Csrmad Rd.. Columbus. OH 43210, (614) 
292-9404. 

Sqrtember 21-23: 1988 Spposium on Antenna Applications, AUertar 
Park, MonticcUo, IL. Contact: Paul Maycs, Depamnmt of Elecuical and 
Computer Engineering. Univcniry of Illinois. 1406 W. G m  SL. U h a .  
IL 61801, (217) 2444543. 

Octaber 3-6: 5th Annual Electronic Imaging '88, World Trade Center, 
Burton, MA. Contact Ed Manin, MG Eiporilion~ G w p ,  1050 Common- 
wcalh Ave.. Boston. MA 02115. (617) 232.LXPO. 

Oclober 30-November 3: DOEEPRI Review of Research on Biological 
Effects of50/W Hz Electric and Magnetic melds, Air lonsnnd Ion Cur- 
rents, Hyatt Regency, Phoenix. AZ Cantam W L  Associates. 120 W. 
Church St ,  Frederick. MD 21701. (301) 663-1915. 

1989 
May 23-25: IEEE 1989 National S p p m i u m  on El~ctromrgnctie 
Compatibility, Radisson Had. Denvcr. CO. Contact: Dave Hill. PO Box 
4056. Fnglewood. CO 80155. (303) 497-3472 

August 2-4: IEEE 1988 lntcrnallonsl Symposium on EleNomagneUe 
Compntibllity, Wcrlin Hotel. Seanle, WA. Contan: Dan Wcber. Hamiltm 
Engineering Inc.. 2108 SW 152nd St.. Scaulc. WA 98166, (206)244-0952 

August 8-12: Non-Ionizing Radiations: Biophysical and Biolagieai 
Basis, Applimtions nnd Hazards in Medicine and Industrg, MIT, Cam- 
bridge, MA. Contan: Director of Summer Sessions, Roan El9-356, ha, 
Csmbridgc, MA 02139, (617) 253-2101. - 
August 15.19 Gordon Resenrch Conference on Bioclectrochemlstry, 
Plymwlh SuteCollege. Plymouth, NH. Cantact: Dr. Betty Siskcn. Depart- 
mml of Anatomy. University of Kenwcky. Lexington. KY 40506. (606) 
257-5796. 

August 20.26: 7th Annual kientine Meeting and Exhibition d Ute 
Society of Magnetic Resonance in Medicine (SMRM), San Franeirm 
Hilm & Towers. San Franosm. CA. Contau: ShLRM, 15 Shauuck Sq.. 
Suit= ZM. Bef*clcy, CA 94704. (415) 841-1899. 

Ausurt 29-31: Wrd Microwave Power Symposium, Skyline Hotel. 01- 
tawi. Ontario, Canada. Contaa: International Minowsve~owcr Institute. August 28September 1: 6th lnternationai Symposium on High Voltage 13542 ",,ion village Cide,  Cumn. VA 22024, (703) 830-5588. Engineering, Westin Canal Palaa Hotcl, New Orlcans. LA. Contact: 

Pmfessor P.B. Jacob. Electrical Engineering Depr. Mississippi State Uni- sPptember 12-15: E~~~~~~~ ~i~~~~~~ conference, F~~~~~ H ~ ~ ,  versity, PO Drawer EE. Mississippi State, MS 39762. (601) 325-3912 Sbxkholm. Sweden. Contact: Micmwave Exhibitions and Publiahen. 90 
September26-29: International Conference on High Frequmcylhflcro- Wverlcy Rd., Tunbridgc Wells, Kent TNI 2UN. U.K., (0892) 44027. 
wave Pracesslng and Heating, Amhem. The Nclhcrlands. Contact: sCPtember 27-29; loth A,,,,,,~ ~~~~~l OveMress/Eieetm*tiE D ~ .  Kl3MA. PO Box 9035,6803 I3 Amhem, Thc Ncthcdands. charge Symposium, Marriou Hotel, Anaheim. CA. C o w  Michael 

Manin, 3MIStatic Contd Systems Division, 2111 W. Bnker Lane. Bldg. Upcomlng Meetings 501, PO BOX 2963, A I I S ~ ~ ~ ,  TX 78769, (512) 834-3117. 

July 4-8: 33rd Annual MeeUng the Health Physi- S ~ ~ E L Y  (HPS), 9-12: 8th Annual Meeting or the ~ i w i c d r i r n ~  Repair and 
~hcraton ~os ton  H a d  & Towcn, Boston, MA. Contact: HPS, 8WO West- Growth Sodety (BRAGS), Mayflower Had, Washington, DC. Contact: park Dr., Suite 4W. McLean, VA 22102, (703) 790-1745. BRAGS. PO Box 64. Dresher. PA 19025, (215) 659-5180. 
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A New Quarterly Journal 
for Discussion of Policy Issues 

in Energy, Environment, and 
Economic Development .. 

Bn St~mutates open debate of policy fssues in the 
Interrelated flelds ot energy, environment, and 
economlc development .. .. Delivers t~mely, credlble lnlorrnat~on for those 
who study, make. adm~nlster and articulate publlc 
policy 

mm Communicates ~mportant, up-to-the mfnute 
research ltndings, relevant to today s most crlllcal 
publlc Issues 

Read The Forum 

I Subscriptions: 5201year ($25 non-U.S.) I 

1111 .. FORUM 
FOR APPLIED RESEARCH AND PUBLIC POLICY 

P.O. Box 1750, horrUlr. TN 37901.1150 1615) 652-8042 

Authon: Submlf and= !n bipbale lo Editoir FORUM FOR APPLIED 
RESEARCH AN0 PUBLIC FULICY 4W W Summttl Hdl Oiive Knoxvoie 
TN 37902 

The Bioelectromagnetics Society 
is looking for a few good members I 

BEMS 1 1 
is the only scientific society that deals 
exclusively with bioelectromagnetics 

research and questions related to 
biological effects and uses of 

electromagnetic energy. 
Membership is open to all 

scientists and engineers with an 
interest in the field. 

For more information on membership, 
the Journal, the Newsletter and 

other activities of the Society, write to: 

BEMS 
120 W. Church Street 
Frederick, MD 21701 

THE HEALTH PHYSICS OF . 
NON-IONIZING RADIATION 

Ocfober 24-28, 1988 

BattellePacificNorthwestLabomtories isoffering a 
comprehensiveone-weekoverview forradiationprc- 
tection professionals on the problems associated 
with using non-ionizing radiation in both indushial 
and public environments. Topics will include: RF/ 
MW radiation, lasers, optical and W sources. ulha- 
sound and ELF fields. The course will provihe the 
health physicist/indushfal hygienistIRS0 with the 
necessary tools to start a comprehensive non-ioniz- 
ing surveilhnce prognm appropriate for their par- 
ticular aoolication. The emohasis will be on hazard 
calculaf;dns and an introdiction to currently avail- 
able field instrumentation. Approval for Continuing 
Education Credits (CEUs) by AAHP & ABM is 
pending. 

Fee: $950.00 
Place: Battelle PNL, Richland, WA 
Contact: Dr. John A. Leonowich, Mail Stop P7-03, 
Battelle-Pacific Northwest hbratories ,  PO Box 
999, Richland, WA 99352; (509) 376-4367. 

Class Size Limited; Early Enrollment Recommended 

I Order Microwave News 
Publications I 

MICRO WAVE NEWS 
[ ] I-year subscription (6 bimonthly issues) 
for $250.00 - $285.00 Canada & Foreign. 

I [ ] 6-month trial subscription (3 bimonthly issues) 
for $130.00 - $150.00 Canada & Foreign. I I VDT NEWS 

The VDT Health and Safefy Report I I [ ] 1-year subscription (6 bimonthly issues) 
for $87.00 - $97.00 Canada & Foreign. I 

Send to Microwave News, PO Box 1799, Grand 
Central Station, New York, NY 10163, 

(21 2) 51 7-2800. 
[US. Funds Please] 

Name 
Institution 
Address 
City 
State Zip 
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New Listings 

RCA Pays $250,000 To Settle 
Yannon Microwave fnjury Suit 

I 

1 I 

1 
I 

bn  

The widow of a New York Telephone Co. radio technician has seuled 
a 1976 product liability suit against the RCA Corp. for a record $250,000. 
In the suit, Mrs. Antoinette Yannon charged that RCA was responsible for 
the wrongful death--due to long-term microwave exposure--of her hus- 
band, Samuel Yannon. 

"It took me 13 long years. I could write a book about what they put me 
through,'' Mrs. Yannon, a resident of Staten Island, NY, told Microwave 
News. "I would haveloved to have the story come out in court, but the law- 
yers advised against it because they said I would not live to collect." 

Mrs. Yannon'scase,filedinMay 1976, was initially thrown out on pro- 
cedural grounds, but, following two successful appeals, the case was 
scheduled to go to trial on the merits when a settlement was reached 

In the past, similar cases have been settled with the stipulation that de- 
tails of the agreement be kept confidential. In this instance, however, no 
such conditions were enforced, according to Sheridan Albert, one of Mrs. 
Yannon's attorneys, who is with the New York City fum of Schneider, 
Kleinick& Weitz. ''Nobody puts a gag on me," hesaidinatelephone inter- 
view. Mrs. Yannon was also represented by Jerome Ellis and DavidPaully 
of Staten Island. 

RCA's insurance company paid Mrs. Yannon and her children 
$154,688; theremaining$95,361 will cover herlegalfees. In addition,ex- 
pert witness fees and related costs totaling $18,041 will come from Mrs. 
Yamon's shareof theaward.RCA'sattorneys refused todivulge thename 
of the insurance company, but, according to the "closing statement" filed 
with the court, RCA was covered by the Zurich Insurance Group. 

(continued on p.13) 
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Canadian Utility Offers To Buy 
Homes Next to power Line RO-w 

A Canadian utility has made an unprecedented offer to buy the homes 
along a power line right-of-way (ROW) on Vancouver Island. British 
Columbia (BC) Hydro is prepared, upon request, to pay afair market price 
to landowners concerned about increased electmmagnetic fields (Ems)  
from anew 230 kV line. BC Hydro will then put the purchased propexties 
back on the market 

The 90-mile 230 kV Dunsmuir-Gold River power line was built on an 
existing ROW which already had two 138 kV lines, according to a utility 
spokesman, who said that all but 20 miles of the lime is in an unpopulated 
area. The new line, which will serve a pulp and paper mill, is scheduled to 

(continued on p.14) 



HIGHLIGHTS 
Double-Blind Studies Show 
Efficacy of PEMF Treatment 

After years of controversy as to whether the application of 
pulsed electromagnetic fields (PEMFs) is an effective ther- 
apy, new double-blind studies are showing that PEMFs can 
indeed help mend fresh and nonunion fractures, tighten pros- 
theses, heal skin lesions, ease pain and treat osteoporosis. 
Eight double-blind studies, each with statistically significant 
results, were presented at Eiectrobioiogy To&y:An Interna- 
tional Symposium in Honor ofluigi Galvani, held in Bolo- 
gna, Italy, in mid-April. 

Professor W.J.W. Sharrardof the University of Sheffield, 
U.K., reported an improvement of tibial hctures with de- 
layed unions when treated with PEMFs for 12 weeks. Shar- 
rardfound clinical andradiological evidence of union in 25% 
of the 20 patients who received PEMF treatment, compared 
toonly4% among the25 controls (pc0.01). Thepatients, who 
weree~oiledbehveen 1981 and 1985, weretrealedmorethan 
16 weeks-but less than 32 weeks-after injury. 

On hisreturn from theBolognameeting,Dr. Andrew Bas- 
sett, professor emeritus of orthopaedic surgery at Columbia 
University's medical school in New Yo& City, told Micro- 
wave News that the new results "should wipe out the last 
vestige of skepticism in the few members of the academic 
community who have made a profession of denigrating the 
biological activity of PEMFs." Bassett is well-known for his 
pioneering studies on the medical uses of PEMFs. 

"~ouble-blind studies are extraordinarily hard to do. Dr. 
Sharrard must be complimented for completing this study," 
Dr. Brian Pethica of Electro-Biology, Inc. (EBI), the leading 
manufacturer ofPEMFdevices, said in a telephoneinterview. 
Pethica, who is the vice president for research at EBI in Par- 
sippany, NJ, was also at the Bologna meeting. 'The field has 
advanced very rapidly over the last few years," he said. 

Sharrard's report was particularly welcome news to the 
PEMFcommunity because, in 1984, he andhis coworkers re- 
portedinterimresdtsthateastdoubton theeffcacy ofPEMF 
therapy (seeMWN, Ju84). SharrardtoldMicrowmeNtWsthat 
the way cases were selected in the 1984 trial tended to skew 
the results "rather considerably." He also pointed out that 
their fractures did not unite for a year or more. Overall, he 
called the 1984 paper "inconclusive, rather than negative." 
Sharrard said thatapaper describing his new results is under- 
going final editing prior to publication. 

Of the seven other double-blind studies reported at the 
Bologna meeting, one was by an American-Australian group 
on the use of PEMFs for the treatment of loose cemented hip 
prostheses. 

The other six double-blind studies were by Italian re- 
searchers. Agroup ledby Dr.G. Borsalino of the Department 
of Orihopaedics and Traumatology at Montecchio Hospital 
reported on 32 patients treated with femoral intertrochanteric 
osteotomies (a surgical procedure for arthritis of the hip). 

Those treated with a 75 Hz signal showed a statistically sig- 
nificant improved rate of healing. A paper describing the 
team's findings appeared in Clinical Orthopaedics nnd Re- 
lated Research, No.237, pp.256-263, December 1988. Send 
reprint requests to: Dr. Ruggero Cadossi, University of 
Modena, Climica Medica Ii, Policlinico, Via del Pozzo 71, 
41 100 Modena, Italy. 

The other Italian papers werereports on the use of PEMFs 
for the treatmentof non-cemented kneeprosthew, freshfem- 
oral fractures, skin lesions, osteoporosis and pain. 

For more information on these studies, contact: Dr. An- 
g e l ~  Gusella or Stefano Nardi, Divisione Ortopedica, Istihlti 
OrtopediciRuzoli, ViaG.C. Pupilli 1.40136Bologna, Italy, 
(051) 63.66.225. 

The absh-acts of the papers presented at the Bologna sym- 
posium will be published in the Journal of Bioelectricity, 
edited by Dr. Andrew Marino of the Louisiana StateUniver- 
sity Medical Center in Shreveport, LA, at the end of the year. 

Did E M  Cause a Bomb 
To Fall from an F-16? 

Electromagnetic interference @MI) may have triggered 
an elec'o-explosive device (EED) aboard a U.S. Air Force 
(USAF) F-16 jet, releasing a 500-pound bomb in western 
Georgia, theMacon TelegraphandNous%pofiedonMay 11. 

During a mutine training mission on May 4, an F-16pilot 
was unable to release a bomb over the largclarea. As the pilot 
circled backoverMarion County, the bombdropped,shaking 
windows up to 1.000 feet away. There were no casualties, 
however. 

The USAF and the U.S. Army are now investigating a 
number of potential causes-including radio signals from 
transmitters and radars at nearby Fort Benning--of the unin- 
tentional release. A report should be available by August, a 
USAF spokeswoman told Stuart Leavenworth of the Macon 
newspaper. Members of Georgia's Congressional delegation 
are monitoring the investigation. 

EMI-related problems have become a recurring news 
story in Georgia. For more than a year, the PAVE PAWS ra- 
dar at Robins Air Force Base (AFB) has been at the center of 
a controversy over whether EEDs aboard aircraft flying 
through the radar's main beam are in danger of detonating 
(see MWN, JlA88, NP88 and J/F89). 

A spokesman at Moody AFB, GA, where theF-16 is sta- 
tioned, told Microwave News that the jet was equipped with 
EEDs which are used to facilitate the release of bombs. 

The Department of Defense has become sensitive to the 
threat posed by EM1 and recently initiated a three-year, $30 
million study of the compatibility of the electronic weapons 
used by the diiferent branches of the militvy (see MWN, M/ 
A89). 
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European Bioelectromagnetics 
Society To Be Formed 

Planning is underway to form aEuropean Bioeiectromag- 
netics Society (EBEMS). Dr. Jocelyne Leal, who is leading 
theeffort to create thenew group, believes itisneededtorein- 
force contacts among European scientists and to facilitate 
setting up collaborativeresearch projects financed withEuro- 
pean funds. EBEMS will address both biomedical applica- 
tions and health effects of electromagnetic fields. 

EBEMS has theblessing of many membersof theBioelec- 
tromagnetics Society (BEMS), which is basedintheU.S. Dr. 
Tom Rozzell of the National Research Council in Washing- 
ton, DC, who was oneof the founders of BEMS in 1978, has 
argued that there are"compellingreasons" for the creation of 
EBEMS. 

How the two societies will coordinate their activities is 
still unclear.Leal, who is basedin Madrid, Spain, toldMicro- 
wave News that she would like to establish a "strong and ef- 
fective relationship" between EBEMS and BEMS. Specific 
details about this relationshipfor instance, whether they 
will have joint meetings and share the same journal--are 
currently under discussion. 

In addition to Leal, the members of the EBEMS planning 
committee are: Drs. Alessandro Chibrera (Italy), Sylvia 
Fitton-Jackson (U.K.), Maurice Hinsenkamp (Belgium) and 
Bernard Veyret (France). BEMS has also set up a committee 
to act as a liaison between the two societies. 

For moreinformation, contact: Dr. JocelyneLeal. Depart- 
ment of Research, Hospital Ramtin y Cajal, Carretera de 
Colmenar, Km 9, Madrid 28034, Spain, (1) 336-8699. 

Nuclear Plant Alert Set Off by 
RFI from Hand-Held Radios 

On the night of April 22, the Nine Mile Point-2 nuclear 
power plant went on alert when radiofrequency interference 
(RFI) from workers' hand-held radios created noise in the 
low-voltage circuitry, causing the plant's turbine control 
valves to close. Nucleonics Week, an industry newsletter, 
reported in its April 27 issue. The safety syslem switched on 
and there was no damage to the 1,165 megawatt (MW) plant, 
which is operated and partly owned by the Niagm Mohawk 
Power Corp. The Nine Mile plant is located near Oswego, 
NY, on Lake Ontario. 

"We're going to reidentify those areas of the plant that are. 
especially sensitive to interference and post warning signs," 
Stephen Brady, a Niagm Mohawk spokesman, told Micro- 
waveNewsfrom hisofficeinSyracuse,NY. Headdedthatthe 
company will redouble its emphasis on training personnel to 
take thenecessary precautionsso that similarsituationsdo not 
occur again. 

In a telephone interview, Jon Johnson of the Nuclear 
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Brodeur on Power Lines, Radar 
and VDTs in "The New Yorker" 
Paul Brodeur, the author of The Zapping ofAmerica, 

is publishing a three-part series on the health, scientific 
andpolitical issues relatedtopowerline,radarand video 
display terminal (VDT) elecnomagnetic fields in the 
June 12th. 19th and 26th issues of The New Yorker, a 
national magazine. 

A book will follow in the fall: Currents of Death: 
Power Lines, Computer Terminals and the Attempt To 
Cover Up Their Threat to YourHealth will be published 
by Simon and Schuster. 

Brodeur has also written books on asbestos and ar- 
ticles on ozone-depleting chemicalsall of which first 
appeared in The New Yorker. The Zapping of America 
was serialized in the magazine in December 1976. 

Regulatory Commission's (NRC) regional office in King of 
hss ia ,  PA, said that this type of RFI does occur, but that, "it 
has not been a serious safety problem." He said that, "Most 
plant.., if notall, havedone surveys on whereradios cancause 
RFI and have published procedures for their use." There are 
no overall NRC mles governing the use of walkie-talkies in 
nuclear plants, according to Johnson. 

In February 1982, the No.2 reactor at the Three Mile Is- 
landnuclearpowerplant in Middletown,PA,wentnn alert for 
eight-and-a-half hours before officials discovered that ndio 
signals from a portable two-way radio were interfering with 
a combustible gas meter, leading operators to believe that 
hydrogcngas was accumulating inside h e  reactor(see MlW. 
Mr82). The plant was the site of a major accident in 1979. 

FCC on Part 15 RF Rules and 
Measurement Procedures 

The Federal Communications Commission (FCC) has 
made major changes in the way it regulates non-licensed 
devices that emit electromagnetic energy and has proposed 
new methods of measuring their radiated and conducted 
emissions. 

On April 18, the commission released the final version of 
its Part 15 rules, which govern the use of such non-licensed 
radiofrequency OIF) appliances as remote control units, ga- 
rage door openers and cordless telephones. The revised mles, 
fust proposed in October 1987, are designed to establish uni- 
form technical standardstoreplace thepreviouscase-by-case 
approach (see MWN, N/D87). 

The FCC argues that the new rules remove "unnecessary 
regulato~y baniers" for new services, such as wireless com- 
puters and other high speed data transmission and consumer 



HIGHLIGHTS 

radio and TV broadcasting. 
According to the FCC's John Reed, some of the key 

changes in the fmal mles are that: (1) a ban has been imposed 
against any new devices operating in the TV broadcast band 
-the FCC notes the importance of not hampering the devel- 
opment of high-definition TV; (2) a number of restricted 
frequency bands have been added-including those used for 
LORAN-C, wind shear detection and radio astronomy; and 

video systems. At thesame time, they tighten up certain emis- 
sions limits, thus avoiding the risk of interference to licensed 

I In mid-May, the National Radiological Protection 
Board W B ) ,  based in Didcot, U.K., issued recom- 
mendations on public and occupational exposures to all 
frequencies up to 300GHz,inclndingpowerlineelectro- 
magnetic fields. 

MicrowaveNewswill featureacompletereportin the 
July/August issue. 

U.K.3 NRPB Issues Guidance 

(3) for kequencies above 1 GHz, limits are based on averane I I 

values, in ionEast to the limits on emissions below I GIG, 
which are specifiedin terms of CISPR quasi-peaks, although - Intentionalradiators,i11~1uding wire1ffismicrophones.cord- 
a r a n  here i~ nl-n <wrifi~cll71? dR\ less telephones and householdintercomsystems (OET TP-3); - -- I---" r--.----.\-I --/. . . 

The revised rules are under attack from a variety of ' unintentional radiators, including radio and l% receivers 
sources, Reed told Microwave News. Linear cow. and sen- and cable terminal devices-but excluding digital devices, 
somatic Electronics Cow. have already petitioned theFCC CB receivers and canier current systems (OET TP-4); 
for reconsideration, and Reed expects others will follow. Intentional radiators which operate periodically, including 

Indeed, the American Radio Refay League ( m )  has emergency a l m s  and door openers (OETTP*. 
announced that it too will ask the FCC to reconsider. In the At press time, the actual proposals had not yet been 
June 1989 issue of QST, the ARRL's monthly magazine, the 
league calls some of the rules "ghastly." For instance, the 
ARRLbelieves that theFCC's new "consumer bands" allow 
a host of different types of equipment to emit too much 
radiation. 

On the other hand, theNationa1 Association of Broadcast- 
ers (NAB) takes a more positive view. "Overall, we're rea- 
sonably satisfied with the rules' protections," NAB staff en- 
gineer Kelly Williams said in a telephone interview. 

Measurement Methods 
On May 17, the FCC's Office of Engineering and Tech- 

nology (0ET)announcedthreenewproposals on how to mea- 
sure radiated and conducted emissions fmm devices regu- 
lated under Part 15. The proposals cover the following types 
of devices (the document designations are given in italics): 

released. 
These proposals follow the recent release of a new proce- 

dure (OET TP-5) for measuring emissions from digital d e  
vices (seeMWN, MlA89). AT&TandtheComputerandBnsi- 
ness Equipment Manufacturers Association (CBEMA) have 
requested an extension of the deadlime for filing comments 
and reply comments. They are now due June 7 and July 7, 
respectively. 

For more information on the final Part 15 rules, contact: 
John Reed, FCC, 1919 M St:NW, Washington, DC 20554, 
(202) 653-7313. And for moreinformation on the new meas- 
urement procedures, contact the FCC's Paul Marmngoni at 
(202) 653-8107; to order copies of the procedures, contact: 
Virginia Cannon, Downtown Copy Center, 1114 21st St., 
NW, Washington, DC 20036, (800) 541-1194 or (202) 452- 
1422. 

ELF NEWS 
<< Power Line Talk ,, 

Makeroom on your bookshelves for four new books onEMF 
bioeffects which will be available by the fall. In addition to 
Paul Brodeur's forthcoming book on power fines and VDTs 
(seep.3),Dr.Robert Becker wiUcomeoutwith thetentative- 
ly-titledHealing theBodyElectric, to be published byJeremy 
Tarcher, Inc., of Los Angetes, CA. Becker, the author of The 
Body Electric, covers both the promise and the peril of the 
human use of EMFs. Becker looks at the role of EMFs in an- 
cient and modem techniques of healing, as well as at the im- 
plications of upsetting the natural envimnmentnl balance. 
Battelle'sDrs.Larry Andersnn.Richard StevensandBary 
Wilson have edited acollection of papers for a volume called 
Extremely Low Frequency Electromagnetic Fields: The 

Question of Cancer--they also wrote many of the chapters. 
The collection, which will be published by Battelle, will fea- 
ture reviews on such topics as the pineal gland, oncogenes, 
calcium homeostasis and ion cyclomn resonance. In their 
preface, the editors note that theirbookis intended to bea'pro- 
vocative and useful." On the other side of the Atlantic in the 
U.K.. Dr. Cyril Smith of the University of Salford, and 
Simon Best, a medical journalist, have written Electromag- 
netic Man: Healtlz andHarardin 1heE1ectricalEnvironmen1, 
which will bepublished by Dent & Sons of London at theend 
of July. Smith and Best link EMFs to allergies, depression, 
pain and some forms of cancer, and provide coherent expla- 
nationsofhomeopathy andparapsychology.They a1so"show 
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what action can be taken against the dangerous effects of 
EMFs, as well as how we can make beneficial use of them." 

uu >>W 

The annual tug of war over DOE's ELF research budget is 
starting again. As in past years, the Administration has pro- 
posed$2.2millionforE~effectsresearchforFY1990.Last 
year, due to public pressure, the research program ended up 
with an additional $800,000 (see MWN, Sl088). Now the 
question is whether the WEprogram will succeed in getting 
$3 million again. Dr. Imre Gyuk, program manager of the 
DOE's Office of Energy, Storage and Distribution, told 
Microwave News that the proposed $2.2 miltion budget 
would result in "considerable cutbacks" in the program's on- 
going projects. Some members of Congress are seeking $4 
million-a level that is supported by the American Public 
Power Association (APPA). In an April statement to Con- 
gressional appropriations subcommittees, the APPA urged 
them toincreasetheirsupport"tokeepthis importantprogram 
on track." Research is needed, according to the APPA, be- 
cause, "Almost every proposed new tmnsmission line is cur- 
rently being questioned-and some have been entirely 
blocked-by those concerned about possible health effects 
and potential decreases in property values because of per- 
ceived health effects." The final budget resolution is not 
expected uutiTOctober. 

uu >W 

Dr. Nancy Wertheimer and Ed Leeper's analysis of the 
Battelle epidemiological study of adult leukemia will be 
publishedin aletter appearingin the August 1989 issue of the 
AmericanJournalofEpiderniology; they show a'nkbetween 
residential EMF exposures and adult leukemia when mag- 
netic fieldexposures from electric blanketsand waterbeds are 
taken into account. Last year, Wertheimer and Leeper report- 
edthat theriskof leukemia was 50-90% higher thanexpected 
among people exposed to magnetic fields from electrically 
heated beds or power lines and that the risk increased to 110- 
260% abovecontrols for thoseexposed toboth ( ~ ~ ,  M/ 
188). Battelle's Dr. Richard Stevens and his collaborators 
will publish their response in the same issue of the journal. 
They note that an association between adult leukemia and 
residential ELFfieldexposure cannot be ruled outbecause of 
their study's small sample size and the potential misclassi- 
fication of exposures. 

uu W>> 
' 6  Why exposeourselves,andourcustomers, toanyrisk?" asks 
acanadiancompany whichis madtetingwhatitcallsa'%eld- 
free" water bed heater. In its ads, the Toronto-based Hal- 
cyon cites the 1986 Wertheimer-Leeper study on electric bed 
heaters andmiscaniagerisks, and claims that its product pro- 
vides"anunquestionably safealternative"-thecompany be- 
lieves that there is "minimal, if any, danger7'from exposure to 
E m s .  Despite repeated requests from Microwave News, the 
company has not provided any additionat information. 

lRPA Revises ELF Guidelines: Cancer Risk "Not Convincing" 
The Intemaiional Radiation Protection Association 

(IRPA) hasapprovednew interimguidelines forhumanexpo- 
sures to 50160 Hz electromagnetic fields (Ems). The guide- 
lines, which were developed by IRPA's International Non- 
Ionizing Radiation Committee (IMRC), specify public expo- 
sure limits for electric and magnetic fields of 5 kV/m and 0.1 
rnT (1,000 mG), respectively. 

The extremely low frequency (ELF) limits seek to protect 
workers and the public from "established orpredicted imme- 
diate health effects"; they are not based on cancer risk. "Cur- 
rent evidence from the epidemiological studies suggesting an 
association between the cancer incidence and residential or 
workplace exposure to 50160 Hz EMFs is not convincing," 
according to the IRPA/lNIRC, but "these results raise a hy- 
pothesis that needs to be tested." 

Dr. Richard Phillips of the Environmental Protection 
Agency's Health Research Laboratory in Research Triangle 
Park, NC, criticized the new IRPA limits as too lenient. "It's 

overallscientific community. It represents uneexuemeof the 
dishibution of the various scientific opinions." 

The new interim guidelines arebased onbiological effects 
due to internalcurrents induced by external electricand mag- 
netic fields-they are designed to limit induced currents to 
approximately 10 mA/mZ. 

In 1987, the IRPAANIRC circulated a review draft of the 
50160 Hz guidelines specifying magnetic field exposure lim- 
its which, though based on the same 10 mA/mZliit, were 
more lenient-by a factor of ten for workers and by a factor 
of two for the general public (see Table on p.6 and MWN, M/ 
A88).Theelectric field limitsare essentially unchanged from 
those proposed two years ago. 

In an interview with Microwave News, Dr. Michael Re- 
pacholi, the chairman of the IRPA committee, said that, in 
developing the new guidelines, the committee swght to set 
levels for the general public that are five times stricter than 
those for worke-s IRF'A has recommendedforexposures 

ridiculous--they arenot representativeof oursrclteofknowl- to radiofrequency and microwave radiation (see MWN, Mr8.4 
edge."Phillips, who servedon the 1984 World Healthorgan- and J/F88). He added that, while this could be done for mag- 
imtion's (WH0)and IRPA'sTaskGroupon ELFFields, said netic fields, i t  would not be possible for elecuic fields if con- 
that, 'The document reflects the views of the members of the tact currents and transient discharges were to be taken into 
committee and the committee does not really represent the account. 
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The IRPA residential magnetic field limits are approxi- 
mately 1.W times more lax than the levels linked to cancer 
by the Wertheimer-Leeper, Tomenius and Savitz epidemiol- 
ogicalstudies.Forinstance,in aneffori toprotectagainstsuch 
arisk, an Oregon statelegislatorpmposeda standardof 2 mG 
earlier this year (see MWN, MlA89). 

The iRPA guidelines are also much looser than those 
adopted by the state of Floridaearlier this year for power line 
rights-of-way (see MWN, MIA89). TheFlorida limits are not 
health-based standards, but are set at a "technolopicalty 
achievable" level, according to a state official. 

The May 1987 draft of the guidelines, which predated the 
publication of theSavitzstudy,pointedoutthattheresidential 
epidemiological studi,es-specifically those by Wertheimer- 
Leeper-coutd not be considered in a health risk evaluation 
because of their many inherent deficiencies. 

"The Savitz study tends to support the earlier studies, but 
we nevertheless concluded that chronic low-1evelEMFexpo- 

IRPA/INR Committee 
The members of the IRPAlIMRC are as follows (see 
MWN. JlA88): 
Drs. Jiirgen Bemhardt (F.R.G.); Branko Bosnjakovic 
(TheNetherlands); Przemyslaw Czerski (U.S.): Annette 
DuchCne, Scientific Secretary (France); Martino Gran- 
dolfo (Italy); Dietrich Harder, (F.R.G.); Henri Jammet 
(France); Bengt Knave (Sweden); John Marshall* 
(U.K.); MichaelRepacholi, Chairman (Australia); David 
Sliney (U.S.); and Jan Stolwijk (U.S.). 
"Retired 

sure has not been established to increase the risk of conttact- 
ing cancer: Repacholi told Microwave News. "Similarly, no 
definitive conclusion can be drawn from the occupational 
studies," he said. Repacholi is the chief scientist at theRoyal 
Adelaide Hospital in Adelaide, South Australia. 

IRPMNIRC Interim ELF Human Exposure Guidelines 
Electric Field Magnetic Field 

kV/m (rms) mT* (rms) 

May 1989 May 1987' May 1989 May 1987' 

Occupational 
Whole Working Day 10 10 0.5 5 
Short-Term 3@ 20-30b 5b 1 Ob 
For Limbs - - 25 25 
General Public 
Up to 24 Hours Per Day 5' 5 0.1' 0.2 
Few Hours Per Day lod 10 Id - 
Notes: (a) Short-term occupational exposure to rms electric field slrenglhs between 10 wd 30 kV/m is permitted provided the 

rms electric field strength (kV/m) times the duration of exposure (hours per workday) does not exceed 80 for the whole 
working day. 

@)Maximum exposure duration is 2 houn per workday. 
(c) This restriction applies to open spaces in which members of the general public might reasonably be expecled to spend 
a substantial part of the day, such as recreational areas, meeting graunds and the like. 
(d) These values can be exceeded for a few minutes per day provided pecautions are tnken to prevent indirect effects. 

* To convert fiom mT to G, multiply by ten; to convert to mG, multiply by 10,Wa. 
t Exposure Emits specified in an IRPAKNIRC draft dated May 12,1987 (see M f ,  MlA88). 

Currents Induced by 50m0 Hz Magnetic Fields and Their Bioeffects - 1-10 mA/m2 (induced by magnetic fields above 05-5 mT&minor biological effects have been reported; . Ill100 mA/m2(above 5-50 mT-m are weU-established effects including visual and nervous system cffects; . 100-1000 mA/m2(above 50-500 mT)-stimulation of excitable tissue is observed and there are possible health hazards; and 
1000 mA/mz and above (greater than 500 mT&extra systoles and ventricular fibrillation can occur (acute health hazards). 



Electric Field Guldellnes 
In a report prepared by the IRPAINRC for the WHO in 

1984, the committee concluded that, "It is not possible from 
present knowledge to make a defmitive statement about the 
safety a hazard associated with long-term exposure to sinu- 
soidal electric fields in the range of 1-10 kV/m" (see MWN. 
DM). 'We are still in the same situation today," Repacholi 
said. 

Nevertheless, the new IRPA guidelines allow continuous 
public exposures of 5 kV/m for the public and 10 kV/m for 
workers. "For the general public, the 5 kV/m limit applies to 
open spaces, like sports grounds, where people might spend 
a substantial part of the day. When they go indoors, the elec- 
tricfields wouldbelowerby more thananorderof magnitude. 
For occupational exposure, where the limits apply for the 
workday only, many lab studies on human volunteers have 
shownno adverseeffectsfrorn short-term exposure toelectric 
fields of up to 20 kV/m or magnetic fields of up to 5 mT," 
Repacholi explained. 

The IRPA guidelines, which went through f d  editing at 
the INIRC annual meeting, in Sicily, Italy, in mid-May, will 
be published in Heulth Physics in late 1989 or early 1990. 
They will also appear in a special book on INIRC guidelines 
and publications to be released later this year. 

The guidelines will notbe available until publication. For 
more information, contact: Mme. A. Duchsne, 32 rue Gam- 
betta, F-92260 Fontenay-aux-Roses, France. 

WI PSC Initiative for 
"Independent" EMF Research 

The Wisconsin Public Service Commission (WI PSC) is 
seeking an independent national reswch effort on the health 
effcctsof electromagnetic fields (EMFs). In aMarch 13 leuer 
tothe 49 other state utility commissions, the three Wisconsin 
commissioners urged the development of an "adequately 
funded"program toquickly resolve"whatisclearly animpor- 
tant issue that needs to be resolved." 

Akey goal of the WIPSC plan is to make theresearchpro- 
gram credible by freeing it of direct utility influence. To that 
end, the WI PSCproposes two potential approaches: either to 
persuadetheElectric PowerResearch Instilute(EPRI)that all 
orpartof itsEMFresearch funding be managed independent- 
ly, with advice from utilitiesandstatePSCs, or tosetup an in- 
terstatebody,paltemedaftertheNew YorkStatePowerLimes 
Project W L P ) .  The commissioners suggest that the Na- 
tional Association of Regulatory Utility Commissioners 
(NARUC) oragroup of"interested states"shoulddeve1op the 
new program. 

The Wisconsininitiativecomesata timewhenmany state 
legislatures, in response to public pressures, are considering 
or sponsoringtheuownresearch(seeMW, M/A89).TheWI 
PSC notes that a joint approach would be more productive. 

Wisconsin has already received encouragement from 

HL&P v. Klein Case Is Over 
The Texas Supreme Court has again refused a motion 

by the Klein Independent School District for a rehearing 
on the reversal of its $25 million punitive damage award 
from Houston Lighting and Power (HL&P). 

In 1985, Klein won the landmark judgment when a 
jury found that the utility had built a 345 kV power line 
across school property without obtainingproper permis- 
sion (seeMWN, NP85). The damages were shuckdown 
by the Texas Court of Appeals in 1987 and the state Su- 
preme Court fust refused to review the case last summer 
(see MWN, N/D87 and JIA88). 

Dixon Montague of Vinson & EIkins, a Houston law 
fm representing Klein, said the case is over. "There's 
nothing else wecan do," he toldMicrowaveNews. HL&P 
had filed its own motion for a rehearing, but the request 
was conditional on the court's agreeing to hear Klein's 
motion, according to Harris Leven, an HL&P attorney. 

someof themore active state utility commissions. In an April 
25 response, New York PSC Commissioner Peter Bradford 
agreedthatNoneof [the] first steps shouldbe to haveNARUC 
urge EPRI to restructure part of its EMF research to assure 
independence." He also pointed out that theNY Department 
of Health had already proposed a number of "independently- 
managed health studies" as a follow-up to the NYPLP (see 
M W  NP88). 

The California Public Utilities Commission (CA PUC) 
has sent a "statement of general support" for state-wordmat- 
edresearch, CAPUC's Clyde Murley toldMicrowaveNews. 
"We welcome any approach that would increase efficiency," 
he said. Murley added that the CA PUC shares the WI PSC's 
cmcernsaboutfunding,credibiiity and timelinessofresearch 
results. 

The CAPUC is currently working on its own literaturere- 
view of health effects research, in cooperation with the state 
Department of Health Services. The report should be out in 
mid-September (see MWN, NP88 and M/A89). 

The WI PSC initiative was developed by Michael John 
Jaeger. For more information, contact Jaeger at: PSC of Wi- 
consin, PO Box 7854, Madison, WI 53707, (608) 267-2546. 

Seattle City Light (SCL), a Washington state utility, 
wouldalsoliketoseemoreEMFresearchthatis"independent 
of industry interests." In an April 10 letter to U.S. Represen- 
tativeNorman Dicks @-WA), SCL. Superintendent Randall 
Hardy called for Congressional support for a national EMF 
effectsprogram tobedeveloped by an interagency coordinat- 
ing group, and for a fiscal year 1990 Department of Energy 
EMF budget of $4 million (see p.5). 

Hardy pointed out that although EPRI plans to spend ap- 
proximately $6 million on EMF effects research this year, 
"Theseefforts willnever ...rep lacethecontributionofaninde- 
pendently run federal research program." 
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Australians Take Cancer Risk Seriously 
Government and industryresearchers in Ausmliaare tak- "FLFJ ElectromagneticRadiation andlnteractions at the 

ing the cancer threat associated with electromagnetic fields Cell Membrane" appears inRadiation Protection in Ausna- 
(EMFs) very seriously, as indicated by the two papers dis- lia, 6, pp.118-125, October 1988. Joyner can be reached at: 
cussed below: Telecom Australia Research Laboratories. 770 Blackburn 

Road, Clayton, Victoria 3168, Australia 
Call for a 15-30 mG Magnetic Field Limit 

A Critical Evaluafion of the Literature 
Until defmitive results are in, magnetic fields from new 

power lines should not exceed the averagelevels surrounding Dr. Vincent Delpizzo, a member of the Ausfdan Radia- 
existing 220 kV lines--15 to 30 mG. Dr. Ken Joyner of tion bborator~'s Non-Ionizing Radiation Group, will soon 
Telecom Australia Re-& b m t o r i e s  in clayton, victo- publish acriticalreview of theELFcancerliterature,inwhich 
ria, recommends. he concludes: 

Joyner's survey of EMF bioeffects is one of the fust re- There is enough evidence ar present to justiEy funher investiga- 
views by a researcher-especially one working for indus- tion of this subject Although exposure to ELF [fields] is an in- 
try--to call for specific magnetic field limits to protect evitable &'& of the lifestyle in arrl fechnologicall~ fdvanced 
against cancer risks. society, the degreeof this exposure couldbereduced, sometimes 

simply and inexpensively, if healthconsiderations wananted it. Discussing the epidemiological literature, Joyner points of the in virro resulu is not mprecedented in a 
out that, although some studies have been "soundly criti- comolex md little understwd area. 
cized:' ~~EMF-cancer association "deserves serious consid- 
erationgiven theubiquitousnatureof exposure totheelectric- 
itydisttibution systemand toAM/FMradio andTVbroadcast 
signals."He further notes that the1evels"implicated"in those 
studiesindicating increasedcancerrisks are"readi1y found in 
our homes and environments." 

Having reviewed in vino experiments, including those by 
Drs. Takuya Akamiie, Craig Byus and Jerry Phillips, Joyner 
observes that extremely low frequency (ELF) fields may be 
"growth enhancers" of malignant tissue cultures and may 
cause transitory suppression of cell-mediated immunity. 

In his paper, Joyner also considers the role of the earth's 
geomagnetic fieldand proposes amodel to explain the mech- 
anism for the interaction of ELFEMFs at cell membranes. 

Joyner calls for the support of furtherresearch: "Certainly 
the recommendations of the WHOlIRPA World Health Or- 
ganizationfinternational Radiation Protection Association] 
commiueeconcerning the 'urgentneed' for studies toresolve 
the suspected link between ELF magnetic fields and cancer 
should be fully supported by those agencies responsible for 
the funds for research" (see MWN, WA87). 

Delpizzo f i d s  that the "epidemiological data show area- 
sonable degree of consistency." With respect to the residen- 
tial studies, he observes that the "available data indicate that 
asaongassociation ibehveenELFfieids andcancer] doesnot 
exist, but there is somereason tobelieve thatthis isparily due 
to misclassification of exposure." He also notes that 19 of 23 
occupational studies have reported an increase in some form 
of cancer in  nine cases, leukemia. 

Delpizzo provides an unusually frank analysis of the on- 
going debate over the latest epidemiological and labmatory 
results. For instance, he dismisses many of the arguments put 
fonvard by Dr. Phiiip Cole of the University of Alabama in 
Birmingham as "trivial" and "naive." Delpizm calls Cole's 
conclusion that the Wertheimer-Leeper study was biased 
"unproven and unconvincing." 

"An Evaluation of the Existing Evidence on the Carcino- 
genic Potential of ELFI Magnetic Fields" will appear in the 
June 1989 issue (V01.12, No.2) ofAustralasian Physical and 
Engineering SciencesinMedicine. Delpizm canbecontacted 
at: Australian Radiation Laboratory, Lower Plenty Road, 
Yallambie, Victoria 3085, Australia 

Around the United States. .. 
Flo ridn... ThreeBoca Raton parents went to court on May 15 
to shut down the Sandpiper Shores Elen~entary School, lo- 
cated within 230 feet of five power lines in Palm Beach 
County (see MWN. J/F89). A decision from the judge is ex- 
pected in the fust half of June. The experts who testified for 
the parents were: Drs. Hanis Busch, Andrew Marino, Jerry 
Phillipsand Stephen Smith.Testifyingon behalfof theschool 
board were: Drs. Edwin Carstensen, Philip Cole, Fred Diet- 
rich, William Feem, Dwight Mercer and Morton Miller. A 
number of the expens appeared on videotape. 

Florida ... The Hillsborough County Attorney's office has 
temporarily withdrawn its petition challenging the state's 
new electric and magnetic field Limitsof 2-10 kV/m and 150- 
250 mG, respectively (see MWN. WA89). The case is now 
being handled by outside attorneys, Chief Assistant County 
Attorney Elliott Durn told Microwave News. Dunn expects 
the petition to be re-filed "any day now." 

Maine ... Bill No.1347, which would have imposed interim 
eleclric andmagnetic field standardsof 1 kV/m and3 mG,re- 



spectively, for new power lines and which would have re- 
quired the Public Utilities commission pUC) to consider 
techniques for reducing power line magnetic fields and to re- 
view research on health risks associated with EMFexposure, 
has been withdrawn by its sponsor, Representative Conrad 
Heeschen. The PUC is now willing to collect data on health 
effects and magnetic field mitigation and to serve as a re- 
source center, HeeschentoldMicrowaveNew~though the 
PUC's approach is not as "active" as he would have liked 
With regard to future legislation, Heeschen said that he will 
fistsr"monitor what the PUC is doing and then go from there." 
At a May 10 public hearing prior to the bill's withdrawal, 
Arthur Adelberg, a C e n M  Maine Power Co. (CMP) vice 
president and general counsel, testified that the utility sup- 
ported the research efforts, but was opposed to the interim 
limits,calling them "unwarranted,""premature"and"severe- 
ly disruptive to economic development of this state." CMP 
submitted a new draft of the bill without the standards and 
with a provision for a PUC-appointed panel of experts to as- 
sist the commission. Dr. Wiliam Bailey, Dr. Philip Cole and 
Michael Silvaalso appearedasexpertwitnesses forCMP. Sil- 
va presented a chart which chronicled the magnetic field lev- 
els heencounteredon theway to the hearing room through the 
streets of Augusta, ME. The chart showed that the state legis- 
lature's usual hearing room measuredmagnetic fieldlevels of 
about 25 mG; the local Burger King measured over 10 mG. 

Oregon ... Interim electric and magnetic field limits of 1 kV/m 
and 2 mG, respectively, will most likely be dropped from Bill 
No.2932 until the results of proposed health studies have 
come in, according to Marc Overbeck, an aide to Represen- 
tativeNancy Peterson, the bill's sponsor (see MWN, MIA89). 
In a telephone interview, Overbeck explained that a number 
of projectsproposed by the Departmentof Health Services are 
being considered, although Peterson favors a combined re- 
search and literature review package which would cost 
$124,000; Overbeck conceded, however, that budget short- 
falls make such an allocation highly unlikely. Overbeck 
added that the review would cover all forms of non-ionizing 
electromagnetic radiation, while theresearch would focus on 

UPDATES 
COMPATIBILITY & INTERFERENCE 

Surge Protection ... KeyTek Instrument Carp. has issued 
three resources on surge testing: The eight-page Application 
Note I03 describes equipment andmethods for surge testing 
all types of ektronic equipment and the various relevant in- 
dustrial, national and international specifications. Applica- 
tion Nole AN-121 provides detliledinformation on high-volt- 
age oscilloscope probes and techniques for measuring surge 
voltages up to 6 kV. And the second edition of the 68-page 
Surge Protection Test Handbook includes instructions on 
how to test equipment and refers to applicable standards. 
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November DOE-EPRI Review 
Will Be Held in Portland, OR 

This year, theannual review of researchsponsored by 
the Department of Energy and the Elechic Power Re- 
search Institute (DOE-EPRI) on the bioeffects of ex- 
tremely low frequency electromagnetic fields will be 
held in Portland, OR, November 12-16. 

The meeting, which will feature paper presentations 
and poster sessions, is open to the public and there is no 
registration fee. The Westin Benson Hotel is offering 
special room rates of $50.M) to attendees. 

For more information, contact W L  Associates, 120 
W. Church St., Frederick, MD 21701, (301) 663-1915. 

the lower end of the frequency spectrum-for example, a 
study involving elechic blankets, heating sources and home 
appliances. 

Texas ... On May 25, the Austin City Council adopted a reso- 
lution instructing the City Manager: (1) "to develop a trans- 
mission plan which meets the long-term needs of the Lower 
Colorado River Authority] to maintain reliable service while 
at the same time [minimizing] the potential health effects of 
[EMFsl from the proposed nansmission lines"; and (2) to 
make sure that if any lines of greater than 138 kV are pro- 
posed,"itmustbedemonsmted that the [EMFsl generatedby 
said lines are no greater than the fields generated by 138 kV 
lines with thesame capacity."Theday afterthevote, theAus- 
tin American Statesman applauded the council's recognition 
of "physical and fiscal reality:" Less than two years ago, the 
council voted to scrap a proposed 345 kV line. 

Waslrington ... State bill No.5275, which would require a lit- 
erature review of ongoing EMF studies, no longer calls for a 
$10,000 appropriation (see MWN, M/A89). If approved, the 
Washington State Institute for Public Policy, a state-run 
organization, wiU conduct the survey with funding from its 
own budget. 

Single copies of these items are available free 'om: Mike 
Hopkins, KeyTek Instrument Corp., 260 Fordham Rd., 
Wiimington, MA 01887, (508) 658-0880. 

EMP 
Strom, the Courtsand 60Minutes ... Procedural questions- 
rather than the substantive issues-are now dominating the 
case ofRobertStromv.Boeing. Strom, a former Boeing EMP 
technician who developed leukemia,charges that Boeingwas 
aware that EMP exposures can cause cancer, but failed to 
warn any of its employees or to take precautions to protect 
them (see MWN, JIA88 and S1088). Most recently, Boeing 



UPDATES 
fded a petition to move the case to federal court (it was orig- 
inally fded in the King County. WA, Superior Court). Strom 
countered withaMay 22petition tosend thecaseback tostate 
court. Strom is also asking that attorneys' fees and costs be 
imposed against Boeing for its "frivolous petition." Strom's 
planned videotaped deposition, which is intended to stand as 
permanent evidence in the event that Strom is incapable of 
testifyingat the trial, is now on hold until thejurisdiction dis- 
pute is decided .... Meanwhile, in the April 1989 IEEE Anten- 
nas and Propagation Society Newsletter, Editor W. Ross 
Stone takes aim at the March 5 60 Minutes segment on the 
S w m  class action suit (see MWN, NP88). Stone, who 
worked at the Cascade, MT, EMP test site in the late 60s and 
early 70s.calls theCBS news program a"personal shock7'and 
says that potential harmful effects ofEMPexposure were ac- 
tively debated while he was at the site. "To the best of my 
knowledge, without significant exception, it was then and is 
now generally accepted within the EMPcommunity that ex- 
posure to such fields per se does not represent a health haz- 
ard," Stone notes. He points out that improperly shielded 
EMPpulsers can emit X-ray radiation. With regard to WMin- 
utes' coverage, Stone comments that, "It is unfortunate that 
thereapparently was little electromagnetic or bioelectromag- 
netic expertise involved in the investigative-and obviously 
provocative-reporting."Hecalls forthose with scientific in- 
formation on EMF effects to write to him so that it can be 
"shared withournewsletterreadm,''ContactStoneat Stone- 
ware, Ltd., 1446 Vista Chidad. La Jolla, CA 92037, (619) 
459-8305,Foratranscriptof thesegment, contact: 60 Minutes 
Transcripts, 267 Broadway, New York, NY 10007, (212) 
227-7323. 

MEASUREMENT 

Near-Field Standard ... The IEEE EMC Society's Working 
GroupP-1140 hasexpanded its mission and willnow develop 
a standard for measuring electric and magnetic fields (EMFs) 
near all types of sources. Originally, the group had limited 
itself to a protocol for measuring EMFs around VDTs (see 
MWN, J/A87 and MIA88). The decision to write a general 
near-field standard was reached at a P-1140 meeting on April 
7 at AT&T Bell Labs in Murray Hill, NJ. According to Ric 
Tell, the new chairman of the working group, a consensus 
emerged at the meeting on the need for a single document to 
give guidance on how to do near-field measurements, rather 
than for a source-specific standard. The working group plans 
to have adraft standard within a year. Don Heirman andRon 
Petersen, bothof Bell Labs. Walt Baker of IBM, David Mertz 
of UL and Dr. Motohisa Kanda of NIST (NBS) were also at 
the meeting. Tell, aconsultant based in Las Vegas, NV, took 
over Ulechairmanship from StephenBergerof Electro-Mech- 
anics and Jim Greeson of IBM. 

NewVDTandELFMeters ... AportableVDTmagneticfield 
meter that allows measurements to be taken according to 
Swedish protocols, is now available in the U.S. Combinova 

AB, aSwedishcompany,ismanufacturingtheunitandErgo- 
nomics,Inc., a Southampton,PA, f m  specializinginproduct 
safety, is distributing it in theU.S. The Magnetic Field Meter 
1000 (MFM 1000). which weighs 6.6 pounds, can measure 
VDT magnetic fields in the 1 kHz-400 kHz frequency range, 
as well as the timerate ofchange of the magnetic field. Each 
measurement takes less than two seconds. A calibration de- 
vice (MFG 250) is also available. The MFM 1000 costs ap- 
proximately $8,000. When purchased with the 'meter, the 
MFG 250 costs $900. (The prices vary with international ex- 
change rates.) Combinova will soon i n d u c e  a new meter to 
measure power frequency magnetic fields. The MFM 10 will 
be portable and has been designed for both single measure- 
ments and for surveys. Pricing information for the MFM 10 
was not available at press time. For more information, con- 
tact Frances George, Ergonomics. Inc., PO Box 964, South- 
ampton, PA 18966, (215) 357-5124. In Europe, contact 
CombinovaAB,Box20050, S-16120 Bromma, Sweden, (8) 
733 93 10. 

MEDICAL APPLICATIONS 

Hyperthermia Device Implant ... The Los Alamos National 
Laboratory and the Department of Energy are soliciting re- 
quests from companies interested in parlicipating in the joint 
development and licensing of a surgically-implanted "dm- 
thermic" device. According to a notice in the April 17 Corn- 
merceBusinessDaily, the device, which was developed at the 
Los Alamos Lab, provides a mechanism f a  treating deep tu- 
mors without invasive techniques, and eventnally may be 
used forbone healing. Once the device is in place, an external 
antenna is aligned with the implanted one to induce current in 
the tumor. Since it does notrequire apowersource, thedevice 
can remain in place "indefinitely." For more information. 
contact Janis Rhoades, Industrial Applications Office, Los 
Alamos National Lab, M/S M899, PO Box 1663, Los 
Alamos, NM 87545, (505) 667-3839. 

Treating Cancer With Electrici ty... Dr. BjUrnNordenstrUm 
of the Karolinska Institute in Stockholm, Sweden, described 
his work on biologically closed electric circuitsin apaperpre- 
sented at the American Cancer Society's (ACS)3lstAnnunl 
Science Writers' Seminar in Irvine, CA, on April 2. Norden- 
srrtirn's "etecrrochemical treatment" involves inserting an 
electrode in a tumor and another in the surrounding tissue and 
inducing a low voltage current between them. Some experts 
are skeptical about NordenstrUm's unorthodox procedure. 
But Dr. Gerald Murphy, ACS's vice president for medicine, 
said (hat Nordenstriim's basic research is "impeccable," the 
April 11 Washington Post reports. For the most part,Norden- 
strom's treatments have been limited to lung and breast can- 
cerpatients who havenotresponded to traditional treatments. 
Of over 1W patients treated, only two are still alive and can- 
cer-free, according to the Washington Post, butNordensMim 
emphasizes that hispatients' cancers were in advanced states 
of development. "I got only very, very poor cases, where no 
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other therapy was available," NordensULim was quoted in the 
April 1986 Discover magazine cover story (see MWN, M/ 
A86). He points out in his paper that "other patients have 
shown regression of treated cancers but di ed... from non- 
treated tumors." He adds that patients who have undergone 
surgery or radiation therapy may not be good candidates for 
his method, because such procedures create scar tissue which 
can "insulate" the tumor. Nordenstriim was also featured on 
the October 21,1988, edition of ABC-TV's 20120. 

MEETINGS 
NCRP 1986 Symposium ... The proceedings of the April 
1986 annual meeting of the National Council on Radiation 
Protection and Measurements (NCRP), Non-Ionizing Elec- 
tromagnetic Radiations and Ultrasound, have been pub- 
lished. The 384-page volume includes the text of Dr. Herman 
Schwan's Taylor Lecture, as well as papers by Drs. Ross 
Adey,Ed Alpen, Tom Budinger, H.B. Graves, Bill Guy, Don 
Justesen, Bill Kaune, Mary Ellen O'Connor and Tom Ten- 
forde. Also included are updates-as of 1986---of the various 
NCRP committees working on non-ionizing radiation issues 
(seeMWN. JIF86). The chairman of theNCRPprogram com- 
mittee was George Wilkening of AT&T Bell Labs. Acopy of 
NCRPProceedings No.8 is available for $28.00 from NCRP 
Publications, 7910 Woodmont Ave., Bethesda, MD 20814, 
(301) 657-2652. Note that those whohave standing orders for 
NCRP publications will not receive this volume unless it is 
specifically ordered. 

Medical Applications ... The University of Tulsa and the 
FDA's Center for Devices and Radiological Health spon- 
sored a conference on Emerging Electromgnetic Medical 
Technology at the university, May 25-28. Invited U.S. and 
European scientists reviewed well-known applications snch 
as hyperthermia, diipulse and magnetic resonance imaging, 
as well as those applications still underdevelopment, snch as 
using microwaves for warming and using PEMFs for nerve 
excitation. Issues of risk assessment andFDA approval were 
also addressed. For more information, contact: Pmfessor 
Mary Ellen O'Connor, University of Tulsa, 600 South Col- 
lege Ave., Tulsa, OK 74104, (918) 592-6000. 

Swedish NIER Proceedings ... Papers presented at the 1st 
Symposium on the Biological Effects, Hazards and Protec- 
tion from Non-Ionizing Radiation in Outdoor Applications. 
held in Stockholm in August 1987, appear in the May 1989 is- 
sue of Health Physics. Most of them address laser radiation; 
there are four on RF/MW radiation (see Occupational Health 
at right). This special issueof the journal was edited by David 
Sliney of the U.S. Anny Environmental Hygiene Agency. 

MlLlTARY SYSTEMS 
PAVE PAWS and the Shuttle ... Georgia's Macon Tele- 
graph and News reports that when the NASA space shuttle 
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Atlantis made a surprise visit to Robins AFB on May 15, the 
USAF turned off its PAVE PAWS radar.Tlic Atlanus wacat- 
tached to a modified Boeing 747 and was accompanied by 
NASA aircraft. The Macon newspaper quoted a USAF 
spokesman as saying that Robins officials were unsure as to 
whether the planes were carrying electroexplosive devices 
(FEDs): "So that's why we took the safety precautions." The 
GeorgiaPAVE PAWS was built near one of the Robins AFB 
runways, prompting fears that EEDs aboard aircraft flying 
throughtheradar's mainbeam mightbedetonated (seeMWN, 
JIA88, ND88 and JIF89). 

HPMs are "Critical" ... In a March 15 report to Congress on 
critical technologies, the DOD lists 22 areas that are vital to 
"ensuringthelong-term superiority ofU.S.weapon systems." 
Among these are high-power microwaves (HF'Ms), sensitive 
radars, phased arrays, pulsed power and hypervelocity pro- 
jectiles. The report predicts that the DOD-DOE HPM pro- 
gram, with a$50miIlion R&D budgetforFY1990, will, over 
the next decade, increase the energy per pulse from 100 to 
10,000 joules. It also cites the problem of electronic disrup- 
tions caused by HPMs: "Fratricide from friendly HPM sys- 
tems is ... a serious concern." According to the Critical Tech- 
nologiesPlan, theU.S. lags behind theU.S.S.R. in the devel- 
opment of certain types of HPM oscillators; "several allied 
nations" also have theirown military HPMprograms. The an- 
nual report was submitted to the Congressional Committees 
on Armed Services, as ordered by the National Defense 
Authorization Act for Fiscal Year 1989. 

OCCUPATIONAL HEALTH 
CNS Effects Among Radar Workers...In 1985, there was a 
flurry of news reports from Dr. Hans-Arne Hansson's labora- 
tory at theuniversity of Gtlteborg in Sweden: He announced 
that he had found that radar workers develop abnormal pro- 
tein patterns in their cerebrospinal fluids (see M W N ,  My85). 
Aftera long silence, Hansson and six associates havenow de- 
scribed thesecentralnervous system (CNS) fmdingsin a brief 
paperappearing in the May issueofflealth Pl~ysics. An exam- 
inationof 17radarmechanicsand 12unexposedcontrols--all 
in their early 50s--indicated no differences in "pathological 
neurological findings" or in "psychometric tests" and "psy- 
chiatric rating scales," but did find that the "frequency of the 
occurrence of an increased protein band with an isoelecvic 
point of 4.5 in the cerebrospinal fluid was higher among the 
men exposed to microwaves than among the referents." The 
team adds that,'%enatureandclinical significanceof this or 
these proteins are still unclear." The workers were exposed to 
radars which emit 1-10 GHz. The researchers found that the 
timerateofchangeof themagnetic field associated withsome 
of the older transmitters was "surprisingly high"--up to 350 
Tls. The lead author of the paper is Dr. Ralph Nilsson. 

Radiation Accident ... On February 3, 1986, nine Telecom 



UPDATES 
Australia workers wereaccidentally exposed to 4.1 GHzradi- 
ation. Two of the men, who were within two meters of the 
waveguide, were exposed to approximately 4.6 mW/cmzfor 
up to 90 minutes-a level which exceeds the Australian ex- 
posure standard. The other seven men were exposed to less 
than 0.15 mW/cmz. According to an account of the accident 
in the Journal of Microwave Power and Electromagnetic 
Energy (Vo1.23, No.2, 1988). the whole-body average spe- 
cificabsorptionrate(SAR) forthe two menmostexposed was 
estimated to he0.13 W/Kg and the SARs for Uieeyes and the 
skin were calculated to be 3.84.8 WKg and 3.8 W/Kg, re- 
spectively. Drs. B. Hocking and K. Joyner of Telecom Aus- 
traliaandDr. R. Fleming,ageneral practitioner, state that the 
two men reported aloosening of their scalp hair. Ophthalmol- 
ogical examinations found some changes, though they were 
not consistent One of the two men reported continuing be- 
havioralproblems, including irritability and insomnia. Apsy- 
chological assessment performed the following May found 
normal mental function, however. The blood pressures of all 
nine men were normal, as were their pituitary functions. The 
authors conclude that the exposure "has not resulted in ham- 
ful effects." (For reports on other accidents, see MWN, N83, 
D84,J/A86and J/F88.) In acompanion paper appearing in the 
same issue of thejournal, the two Telecom staffers proposea 
protocol for assessing health effects following an RF radia- 
tion accident. 

PEOPLE 

In April,RichardTell, aconsultant based in Las Vegas, NV, 
was among those elected to a six-year term as a member of the 
National Council on Radiation Protection and Measurements 
(NCRP). Outgoing members include Drs. Tom Budinger of 
the Lawrence Berkeley Lab and Joe Elder of EPA. Most of 
the council's 73 members specialize in ionizing radiation; 
those members with expertise in non-ionizing radiation 
whose termsarecontinuing include: Drs.Bill Guy of theUni- 
versity of Washington in Seattle, Leonard Sagan of EPRI, 
Tom Tenfordeof Battelleand George WilkeningofAT6tT 
Bell Labs .... Dave Janes, a division director in EPA's Office 
of Radiation Programs who oversees the agency's non-ioniz- 
ing radiation efforts, has announced that he will retire later 
this summer-jut beforeEPA phases out its NIER program 
on September 30, the end of the fiscal ye ar.... Eb Tingley, a 
vice president of engineering at the Electronic Industries As- 
sociation's ConsumerElectmnicsGroup, has retired. Tingley 
was long active in EMI issues and shared an Emmy award for 
the development of stereo television .... Frank Borghetti has 
been appointed vice president of marketing and sales for 
Electro-Metrics, of Amsterdam, NY, which makesEMCand 
TEMPEST produc ts.... On April 1, Liliane Volcy of the 
FCC's Office of Engineering and Technology died unexpect- 
edly. Volcy worked on the commission's EMI rules and was 
active in CISPR deliberations. 

STANDARDS 
ANSI on EM1 Measurements ... ANSI C63 has published 
four new EMC standards: (1) Electromagnetic Compatibil- 
il)Lnadio Noise Emissions from Low-Voltage Electrical 
andElectronic Equipment in the Range of I0  Miz to I GHz- 
Methods of Measurement, ANSI C63.4-1988 ($46.00); (2) 
Electromagnetic Compatibi1it)LRadiated Emission Meas- 
urements in Electromagnetic Interference (EMI) Control, 
ANSI C63.5-1988 ($48.50); (3) Electromagnetic Compati- 
b i l i w p e n  Area Test Site Measurements-Guide for the 
Computation of Errors, ANSI C63.6-1988 ($7.50); and (4) 
Guide for Construction of Open Area Test Sires for Perform- 
ing Radiated Emission Measurements, ANSI C63.7-1988 
($50.00). Copies of all four standards are available, prepaid, 
from: Sales Department, ANSI, 1430 Broadway, New York, 
NY 10018. 

CISPR and IEC Draft Rules...CISPR has released five six- 
month draft rules amending CISPR Publication 14, Limits 
and Methods of Measurement of Radio Interferencdhar- 
acteristics of Household Electrical Appliances. Portable 
Tools and Similar Electrical Apparatus. CISPWFfCentral 
Office)56-60 ($51.00). CISPR has also issued a draft of the 
second edition of CISPR Publication 13, Radio Interfer- 
e n c d o u n d  and Television Broadcast Receivers and Asso- 
ciated Equipment-Limiu and Melhods of measure men^ of 
Interference Characteristics. CISPR/E(Central Office)45 
($22 .00).... And the IEC has released a draft amendment 
(No.2, September 1988) to Disturbances in Supply Systernr 
Caused by Household Appliances and Similar Electrical 
Equipment. Part2: Ifarmonics, IEC 555-2: 1982 ($6.00). In 
addition, the IEC has issued a five-part six-month draft rule, 
Loading and Strength of Overhead Transmission Lines, 
11(Cennal0ffice)28 I-v ($100.00). Copies 6f all proposals 
are available, prepaid, from ANSI's International Sales De- 
partment at the address above. 

TECHNOLOGY 
FAA Inaugurates the MLS ... The new microwave landing 
system (MLS), which hasbeenplagued by delays,reached an 
imporiant milestone in April when the FAA inaugurated the 
fust U.S. commercial MLS at the Lebanon, NH. airport. An 
MLS has been in operation at the FAA Technical Center in 
Atlantic City, NJ, since March 1988. Hazeltine, the prime 
contractor for the MLS (see MWN, J/F84), is more than three 
years behind schedule, due to software development pmh- 
lems. According to theFAA, a key advantageof theMLS over 
the instrument landing system (ILS) now in use is that the 
MLS's curved landing approach gives pilots more than one 
incoming route from which to choose. The ILS, on the other 
hand, requires planes to line up for straight-in approaches. 
Another ILS limitation is its narrow frequency band, just 
above the 108-112 MHz FM hand, which, in turn, makes it 
vulnerable to EMI from powerful FM radio a n t e n n a s  
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though some experts contend that there is enough spectrum 
space to meet the needs for new ILSs. The FAA's National 
Airspace Plan calls for 960 MLS installations at U.S. airports 
by the year 2000. The American Transport Association 
(ATA), however, remains skeptical: "It's not clear that the 
MLS is ready lo replace the ILS; much of what was antici- 
pated fortheMLS hasn'tbeenproven yet,"ATA'sWaltCole- 
man toldMicrowave News. Until then, ATA members: are re- 
lucmt to pay the estimated $100,000-$250,000 to outfit a 
plane with an MLS receiver. The FAA and the ATA are cur- 
rently engaged in a nine-part evaluation of the need forand ca- 
pabilities of the MLS (see M W N ,  N/D88). Among the other 
airports slated to receive theMLS in thenear future areLogan 
International Airport in Boston, MA, and one in Manchester, 
NH, according to the April 7 New York Times. 

Prospecting for Oil and Gas. ..The February 1989 issue of 
theProceedingsof theIEEE has a special sectionon "Electro- 
magnetic Prospecting for Oil and Gas." It featnm four invit- 
edpapers and an introduction by Dr. Richard Sigalof Amoco 
Production Co. in Tulsa, OK. 

VDTs 

Low Magnetic Field VDTs in the U.S .... Tandberg Data, 
Inc., a Norwegian company, is the first to market in the U.S. 

. a line of cathode ray tube (CRp  displays designed to control 
VLF magnetic fields. A number of companies, including 
IBM, havebeen selling VLF-shielded terminals in Scandina- 
vian countries, but these have not been available in the U.S. 
In addition, theBoston-based Safe Computing Company has 
introduced a flat liquid crystal display (LCD) shielded to 
eliminateexposure toELFmagnetic fields. LCDs do not emit 
VLFfields, but someELFelectromagnetic fields canbeemit- 
ted by the fluorescent back-lighting. The power hansformer 
for the computer itself is placed on the floor, away from the 

RCA Pays $250,000 Settlement (conrinuedfromp.1) 

The expert witnesses whotestifiedforhlrs. Yannon on the 
health effects issue included Dr. Martin Geller, chief of 
neurology at Elmhurst General Hospital in Queens, NY, and 
Dr. Alfredo Santillo, a general practitioner based in Staten 
Island. 

In 1980, Mrs. Yannon won a workers' compensation suit 
againstNew YorkTelephoneCo. for$29,000plus$48a week 
for Life. The decision was later upheld on numerous appeals. 
In 1982, the Appellate Division of the New York Supreme 
Court unanimously ruledthat therewas"substantial evidence 
to establish the necessary causal relationship" behveen expo- 
sure to microwave radiation and occupational disease result- 
ing in death (see MWN.  A81, Ju82, ]/A82 and N82). 

Samuel Yannon worked on microwave relay equipment 
for 15 years at the phonecompany's Television Transmission 
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operator, and the power cable is also shielded. TheVLFmag- 
netic fields emitted by the Tandberg displays are well below 
theguidelinesadoptedby Swedishgovemmentagencies. The 
time rate of change of the Tandberg's VLF magnetic fields 
(dB/dt) isapproximately 3 mT/s--itvariesslightly amongthe 
different modelsand the magnetic field strength is less than 
10 nT (both measured at 50 cm from the terminals). Their 
electrostatic fields (equivalent surface potential) areless than 
5 0 0  V. Tandberg notes that the picture tube was redesigned 
to meet the Swedish limits of 25 mT/s and 50 nT (see MWN, 
S/088), and then the VLF fields were further reduced with 
"active compensation coils"-that is, by partially canceling 
out the remaining magnetic fields. The company has applied 
for a patent on its "radiation reduction kit," Tandberg's 
MichaelTiemey toldMicrowaveNews. When thecoils arein- 
stalled, they do not affect picture quality, he said. The prices 
of theTandberg terminals werenotavailableat press time, but 
Tiemey said thatthey arecompetitive with otherunits thatdo 
not reduce VLF fields. The "Safe Monitor" was tested for 
radiation emissions by two independent laboratories. Chorn- 
erics, Inc. and Dayton T. Brown, Inc. found no measurable 
levels of radiation exposure at user distances, according to 
George Lechter, the founder and president of Safe Comput- 
ing. "Weshieldedeverything from60 Hz up to 100GHz." he 
said. Lechter added that, according to his measurements, 
some LCDs had "surprisingly high" electromagnetic fields. 
SafeComputingcites studies that linkVDT worktoreproduc- 
tiverisks as acause for concern and targets the unit at women 
of child-bearing age. The Safe Monitor costs $995. For more 
information on Tandberg terminals, contact Michael Tier- 
ney, Tandberg ~ntemational, Inc.. 1 Labriola Court, PO Box 
99, Armonk,NY 10501, (914) 273-65 16orTandberg Data.41 
S, PO Box 9 Korsvoll, N-0808 Oslo, Norway, 47 2 18 9090. 
For more on the Safe Monitor, contact: George Lechter or 
Allen Nitschelm, Safe Computing Co., 368 Hillside Avenue, 
Needham, MA 02194, (800) 222-3003 or (617) 444-7778. 

Facility, located on the 87th floor of theEmpire State Build- 
ing. In 1968, Yannon, who was then 57 years old, began to 
sufferadrasticdeteriorationofhiseyesight, hearingandcoor- 
diation. He was msferred to another site in 1969 and was 
later forced toretire for medical reasons in 1971 after42 years 
with the company. 

Yannon diedin 1974 at the ageof 62. In his final months, 
helost almost all sight, memory, speech and motor coordina- 
tion. Santillo, who was Yannon's physician from 1970 to 
1973, diagnosed him as having suffered from "chronic brain 
syndrome with psychotic overtones due to biological brain 
changes resulting from prolonged exposure to short wave 
radiation." 

In 1976, Mrs. Yannon filed her $3.5 million suit against 
RCA, the manufacturer of the relay equipment, in the New 



York State Supreme Court, Richmond County, for breach of 
warranty, negligenceand wrongful death. The productliabil- 
ity case was dismissed in 1982 on apre-trial motion by RCA, 
which claimed that the three-year statute of limitations had 
passed when the suit was filed (see MWN, JlA82). 

The decision was reversed on appeal in 1984, after Mrs. 
Yannon maintained that her husband was already suffering 
fiom "chronic brain syndrome"in 1968 (seeMWiV, Ju84). In 
cases of mental incapacity, the statute of limitations is sus- 
pended, Albert explained. RCA appealed again and was 
turned down once more (see MWN, JIA85). 

After she had won the statute of limitations issue, RCA 
asked MIS. Yannon to settle. Her attorneys urged her to ac- 
cept, because a hial would still have been a few years away. 

Karen Hymowitz ofBower& Gardnerin New YorkCity, 
which representedRCAin the suit, toldMicrowaveNewsthat 
she could not comment on the case. After Mrs. Yannon fied 
suit, RCA was taken over by General Elechic Co. 

Workers' compensation Award 
At the f ~ s t  appeal by New York Telephone of the 1980 

workers' compensation award, Dr. Milton b e t ,  a Scarsdale, 
NY, ophthalmologist and an expert on the effects of non- 
ionizing radiation, testified that Mr. Yannon had suffered an 
extreme case of microwave or radiowave sickness, which 
ultimately resulted in his death. 

Dr. Sol Micbaelson of the University of Rochester, NY, 
testifyingonbehalf of thephonecompany,saidthat therewas 
no reason to believe that a cause and effectrelationship exist- 
edbetween Yannon's condition and microwave radiation ex- 
posure. Captain Paul Tyler, a Navy doctor, also testified 
against Yannon. 

Also appearing as an expert witness for New York Tele- 
phone was Dr. Robert Herndon of the University of Roches- 
ter, NY, who stated that Yannon suffered from pre-senile 
dementia, probably Alzheimer's disease, among other ail- 
ments, and that there were no data indicating a link between 
microwaveexposureand hiscondition. But ata 1986 hearing 
convened by the Environmental Protection Agency, Dr. Sam 
Koslov of the Johns HopkinsUniversity AppliedPhysicsLab 
in Laurel, MD, presented experimental results showing that a 
monkey exposed to microwave radiation developed neuroti- 
britlary tangles, one of the classic signs of Alzheimer's dis- 
ease. He hypothesized that the tangles may be related to mi- 
crowave-induced leakage through the blood-brain barrier 
(see MWN, S/086). 

The workers' compensation panel upheld theoriginal 1111- 
ing inFebruary 1981 andfoundthat,'There was aduectcaus- 
a1 relationship between [Yannon's] exposure to microwave 
radiation during his employment and hi subsequent disabil- 
ity, all of which ultimately resulted in his death." It further 
ruled that Yannon "sustained an occupational microwave 
radiation disease ... and that his death was causally related to 
his occupation." The decision was once again upheld on 
appeal in 1982. 

BC Hydro's Purchase Offer (continuedfromp.1) 

be energized on July 31. 
In a letter dated May 9, Chris Boatman, BC Hydm vice 

president for corporate affai~s and executive assistant to the 
chairman, informedproperty owners almgtheexisting ROW 
that theutility was willing to purchase theirland, even though 
"there is no reason to believe that exposures to EMFs] pose 
a risk to human health." The deadline for accepting the offer 
was May 31. 

"It's a real victory for us," Darlene Kavka of Comenay, 
BC, who has been fighting for property compensation or an 
altanate route for the line, told Microwave News. "I take my 
hat off to BC Hydm for taking this issue seriously," shesaid. 
The ROW crosses Kavka's pmperty. 

BC Hydro sent letters to landowners with easements and/ 
or whose property lies within 165 feet (50 m) of the edge of 
the ROW, Peter McMullan. BC Hydro's manager of corpo- 
rateaffairs, said in a telephone interview. The utilityreceived 
153 responses-90% of those eligible indicated an interest in 
the purchase offer, he said And Kavka said, "I know of only 
six people who are staying. I would not risk living near the 
limes." 

The utility stiU believes that, after some careful thought, 
the homeowners willchangetheirminds, McMullan said. BC 
Hydro is asking all who accepted the offer if they are c m i n  
that they want to seU. "There is now a significant level of 
hysteria. It's been magnified all out of proportion," he said. 

This is the fust time BC Hydro, which is based in Vancou- 
ver, has encountered the issue of potential health effects from 
power line EMFs, McMullan explained. "We accept that the 
current situation will have an impact on futureplanning," he 
said, but hestressedthat,"This hasnothing todo withexisting 
lines." 

When asked how other utilities might view the purchase 
offer, McMuUan replied that BC Hydro's fust priority is its 
customers. 

BC Hydm measured the EMFs along the ROW and de- 
termined which properties would haveg&terfields when the 
230 kV line is energized, McMullan wid. Forexample, Kav- 
ka said that the utility projected that the magnetic field level 
in her home will be between 2.5 and 6 mG when the new line 
is energized. 

Dr. William Bailey of Environmentnl Research Informa- 
tion (ERI),Inc.inNewYorkCity, hasbeen hiredtoadvisethe 
utility on power line health effects. Kavka said that the 
landowners haveaskedBCHydro tobring inanexpertof their 
own choosing--they favor Dr. Andrew Marino of Louisiana 
State University Medical Center in Shreveport, LA. McMul- 
Ian said the matter is undecided. 

In addition.BC Hydroisprovidingconcemed landowners 
with literature prepared by ERI which states that the existing 
power line data "should reassure the public that transmission 
lines do notjeopardize the health of those who reside in their 
vicinity." 
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COMMENTARY 
The FDA's Biased View of Electric Blankets 

"FDA has foundnoconclnsive evidence that electric blankets are a health hazard, despite claims to thecontrary by arecent 
network television program. The program. 'Killer Electric Blankets,' which aired last February on the Fox Television Net- 
work, alleged that the use of electric blankets may be linked with a number of ill effects, including cancer. 

"Electric blankets--likemany other homeappliances, including toasters,vacnnm cleaners, andcomputers--pmducelow- 
intensity electric and magnetic fields. For the past decade, FDA and other scientists have been investigating whether mag- 
netic fields affect human health. A study conducted in Colorado in 1979 suggested a relationship between exposure to 
electromagnetic fields andchildhoodcancer, butasimilarstudy conductedinRhodeIslanddid not show such arelationship. 
And a 1988 study in Los Angeles County found no association between the use of electric blankets and adult leukemia. 
Animal studies have also proved inconclusive. 

"Based on current information, FDA secs no reason for people to stop using electric blankets. FDA will continue its 
research in this area and will monitor the research of other organizations." 

he item above--reprinted in its entircty from the May is- of electrically heated beds with an increased risk of miscar- T 
sue of FDA Consumer, the Food and Drug Adminismtion's riage? Could itbe that theFDA is too busy to keepup with the 
monthly magazine--was written to reassure the public that literature? 
there is nothing to fear from electric blankets. The FDA was No, Dr. X replied, the agency isawareof these studies, but 
responding to Fox Television, which may have resorted to sees no reason to provide the public with a balanced picture. 
tabloid journalism and scared the public. Still, that is no ex- TheFDA Consu!nerilem "is not complete in the presentation 
c u e  for theFDA to play the same game in reverse. After all, of data," he said,'Nor was it meant to be .... We werecounter- 
few experts doubt that there are some unsettling questions re- ing the Fox broadcast, which was clearly a biased view." 
garding the advisability of using electric blankets, especially 
forpregnant women. So why is theFDA trying to cover them 
up by providing an equally unbalanced picture of the health here are now more than two dozen published studies 
risks? 

T 
showing a link between electromagnetic fields and cancer. 

When we sought an explanation, an FDA press officer re- How many more does the FDA need before it is willing to 
plied thal the agency was not granting any interviews on this raiseacautionary flag--especially forluxuryappliancessuch 
subject. We persisted and finally aseniorofficial attheFDA's as electric blankets? Many experts have long advised against 
Center for Devices and Radiological Health agreed to talk to buying a house next to a power line; electric blankets present 
us---but only on the condition that he remain anonymous. unnecessary risks that are much more easily avoided. 
We'll call him Dr. X. After talking to Dr. X, we made a mund of phone calls to 

"We are not comfortable that the epidemiological data is see whedter members of the bioelectmmagnetics community 
clear that there is an identifiable risk," Dr. X told us. "There are using electric blankets. We could not find any users- 
is too much inconsistency in the data." He then conceded that however, few people were willing to be quoted by name. One 
theFDA is not doing any research to investigatespecific risks FDA staffer--notDr. X-told us that herecommends that the 
associated with electric blankets because it is not a "high public "pmceed with some degree of caution." 
priority.'' The FDA should take a look at a new booklet prepared by 

There arc ambiguities in thcdata, we agreed, but why did researchers at Camegie Mellon University in Pittsburgh, PA 
the FDA fail to cite two key papers pointing to a health risk: (see MWN, MIA89). Without alarming anyone, they offer 
the 1988 Savitz study, which supports the 1979 Wertheimer- some sensible advice: "How could prudent people manage 
Leeper study pointing to a cancer risk at miltigauss exposure their risks from 60 Hz electric and magnetic fields if they 
levels,andthe 1986Wertheimer-Leeperpaperlinkingtheuse wanted to? ... They could put away their electric blanket (or 
I I electrically heated water bed) and go back to using regular 

I MICROWAVE NEWS is published bimonthly - ISSN 0275- I blankets."* 
6595 . W Box 1799. Grand Cenlral Stntion. New York. NY Fox Television may not have provided a balanced view of 
10163. (212) 517-2800. Editor and Publisher: Lnuis Slesin, theelecmc blanketpmblem, but that is no reason for theFDA 
Pb.D.; Associate Editon: Jennifcr Gorcn, Sarah Verdone; I 10 fight tabloid journalism with whitewash. 
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rIheNew YorkStnte Depamnent of Hedth issued its own advisory 
on elechic blankets after the Fox Television news broodcast (see 



CONFERENCES 
New Llstlngs 

July 10-13: The h'curophannacalogy of Serotonin, Vista htcrnaumal 
Ilorcl. New Yark. KY. Gmtan: Canfcrcnce Ucrcmor. Ncw Yurk Acndmy 
of Sciences. 2 &st 63rd St.. S t w  Yark, \Y IW21. (212) 838-0230. 

Sepsmkr  27-29: EPRI Annual Utility Seminar on EMF Lnhoretory 
Research, I.nke Lawn Lodge, Ddavnn. WI. Contact: l l o k n  S. Bmkr Ar- 
rociacr. 1'0 Uor 14574. .Minncnpohs. MN 55414. (612) 62346%. 

Octakr 2-8: 2nd International School on Electromagnetic Fields and 
Biomcmbranis, Plcven. Bulgaria Contacc Professor Marko Markov, 
Dcpr of Biophysics andRadiobialogy,SaTmUnivcnity, 8 Dragan Tzankov 
Blvd.. IWO Sofia, Bulgaria. 

October46 Medical Conference: Health and Medicine a t  Work in the 
Electricity Industry, Barcdona. Spain. Gn tan :  Intcrnauonal Union of 
Producers and Distributors of Electrical Energy Secr&aria~ 39, avenue dc 
Friedland, FR-75008 Paris, France, (33) 1 40 42 37 08. 

Novcmhcr 12-16: DOE.EPR1 Rcview of 50160 Hz Uiutoginl Rcscarch, 
Wcrltn Bcnron Hulel. I'onlsnd, OR. Cunrsn: W R  Arra iaes .  120 W. 
Church SL. Frcdcnck. MD 21701. (301) 663-1915 (rcu p.9). 

Dccmhfr 11-13: 9th Miami lnlernstionel Congrcssun Encrgy and En. 
vironmcnl(9MlCEE1, Miami Bctch. FL Contact: Lucills Wnllcr. Clcan 
h e r c v  Rercsrch hrritutc. Un~vcrsnry of Miurni, G n l  Gablcr. FL 33121. 
(305r284-4666. 

1990 
Febmary6-8: 6th Annual IEEESemiconduclw Thermal and Tempera- 
ture Measurement Symposium, Sunbunt Reson Hciel. Phoenix. AZ. 

Advertise in 

C o n m :  niEB S I . : M I - I I I ~  Symporrum. c/o CIS Gmrnuniwrimr. PO 
Box 23899, T c r n ~ .  N. 85285. (hO2) 967-7444. 

Fcbrunry 13-15! 14th Spmposium on Expiusives nnd I'p-otechnic;, 
Holid3y Inn Crownc Plau.  Burlingme. CA. Contacl: U P  Affairs. Fnnk- 
lmlicrcnrch Cuntcr.26KlMonroe Rlvd..Nonir~oun.PA 19403.(215)666- 
3026. 

February 13-15 Instrumcntatian/Me~~r~ment Technology Confer- 
ence (IMTC), Emerging Mwsurement Technologies, Red Lion Inn, San 
Jarc, CA. Contact: Roben Mycn. IMTC Canfcrcncc Cwrdinalor, 17W 
Westwoad Blvd, #101. Los Angclcs, CA 90024. (213) 4754571. 

May 20-24: 1990 International Geoseiencc andRemotcSensing Sympo- 
sium (IGARSS '90). CollcgePa*.MD. Conmct: Dr. J m e r  A.Smith. Code 
623. NASAiGoddard Spacc Flight Center. Greenbelt. MD 20771. (301) 
286-7282. 

June 11-14: Conference on Precision Electromagnetic Measurements, 
Ottawa, Ontario. Canada Contact: H. Lacorte. Confcrencc Services, Na- 
uonal Research Council of Canada, Ottawa, Ontario KIA 0116, Canada, 
(613) 993-9039. 

August28-Scpcanbcr5: 23rd General Assembly ofthe International Un- 
ion of Radio Science (URSI), Praha, Czechoslovakia. Contact: Pmf. V. 
Zima, Institule of Radioengineering and Elecmnics, Czechoslovak Aad-  
cmy of Sciences, 182 51 Praha 8, Czechoslovakia. 

Oclokr 4 1 .  Intanntional Cnnrerenccun Hsrmonirs in Power Systems, 
Bud~perl, ilungary. Conma: Dr. Andmr M. Dm. Budapest Technical Uni- 
vcrruy, DepL of Powcr Syrlemr, 11 11 Dudaperl, Egry Jaucf u.18.. Iiun- 
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EPA Staff Classifies ELF E W s  
"Probable Human Carcinogens" 
Decision Overruled, May Be Reinstated 
Analysts at the U.S. Environmental Protection Agency (EPA) have 

recommended that extremely low frequency (ELF) electromagnetic fields 
(EMFs) be classifi~as"probahle human carcinogens." Their recommen- 
dation was based on a two-year review of the health effects literature- 
primarily epidemiological studies. 

By designating ELFEMFs as probable human carcinogens,* theEPA 
staff put them in a general class with PCBs, DDT and formaldehyde (see 
table, p.9). 

TheEPA staff also recommended that radiofrequency and microwave 
(RF/MW) radiation be designated as a "possible" carcinogen-in a class 
with saccharin. 

Dr. William Farland, director of EF'A's Offceof Health andEnvimn- 
mental Assessment (OHEA), which prepared the report. ordered theELF 
recommendation deleted in mid-March because of the absence of both a 
mechanism of interaction and an observed dose-response relationship. 
The RFIMW classification was also removed 

The document,An EvaluationofthePotenth1 Carcinogenicity ofElec- 
fromagnetic Fields, will now be issued without risk classifications, al- 
though it nonetheless concludes LhatELF studies of leukemia, lymphoma 
and cancer of the nervous system among children and workers "show a 
consistent pattern of response that suggests, but does not prove, a causal 
link." (The complete text of the report's Summary and Conclusions a p  
pears on pp.11-15.) (continued on p.9) 

EPA's Original Conclusion: 
60 Hz EMF' are 'BI' Carcinogens 

As late os March 12,1990, the paragraph below concluded the 
executivesummaryof lheEPA report. Afew dayslater, i f  wasdelered. 

"Concerning exposure to fields associated with 60 Hz electrical 
power distribution, the conclusion reached in this document is that 
suchexposureisa 'probable' carcinogen risk factor,conesponding to 
a 'Bl' degree of evidence that it is a risk factor. Thii conclusion is 
based on 'limited' evidence of carcinogenicity [m] humans which is 
suppolted by laboratory research indicating that the carcinogenic re- 
sponse observed in humans has a biological basii, although the pre  
cise mechanisms [a] only vaguely understood." 

, / I  1 I I 
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ELF NEWS 
e Power Line Talk B 

W o m n ' s h y  hasencouraged its large readership towrite to After six months, the school board and some parents want to 
EPA Administrator William ReiUy to reinstate the agency's discontinue the yearlong magnetic field measurement pro- 
research effortonEMFhazards. In fact, it went so far as to in- gram at Florida's Sandpiper Shores Elementary SchooL 
clude a clip-and-mail coupon, addressed to ReiUy, in its May albeit for different reasons. FoUowing a court order, teachers 
22 article, "Should You Be Womed About Electricity?" By at the BocaRaton school have been sporting EMDEX meters 
the endof the month, EPA hadreceived over400 letters-not 
justcoupons. AfterDanRatherput theEPAcancerreport(see 
p.1) at the top of the CBS Evening News on May 21 and the 
Associated Press and the New York Times followed up with 
their own stories, EPA's radiation office was deluged with 
c a b - a f e w  hundredaday, according tooneseniorEPAoffi- 
cial. A couple of days later, the head of EPRI went to talk to 
Reilly about EMFs (seep.10). Even without aU thepuhlicity, 
ReiUy hadtobe personally awareofEMFs. Heand his family 
live in Old Town Alexandria, VA, two blocks from neigh- 
bors who are pressuring Virginia Power to reduce ambient 
magnetic fields from distribution lines-a controversy fea- 
turedon ABC'sNightline (seeMWN. J/F90 and MlA90). It's 
possible that even President Bush has now heard about 
EMFs: one of his sons and his family also live in Old Town. 

The Department of Energy (DOE) will transfer its long- 
term epidemiological research on innumg radiation to the 
Department of Health and Human Se~ces fo l lowing  the 
recommendations of an independentadvisorypanel. TheSec- 
retarial Panel for the Evaluation of Epidemiologic Research 
Activities (SPEERA) was set up by DOE Secretary James 
Watk i in lune  1989 to suggestwaysof improving thecred- 
ibility of the DOE'S epidemiology program. In a March re- 
port, the panel called for the move in order to "restore public 
trust" and "assure independence of investigators." It noted 
tha~"Becausethedepartment'sroleistopromoteenergypre 
duction, thereis aninherentpotentialco&ictbetweenimme- 
date production goals and health and safety goals." Indeed, 
some critics have long maintained that health-related studies 
donotbelong in theDOE'sdomain. "Itis ... intolerable thatthe 
fox could have the exclusive right [or even the primary re- 
sponsibility] for reporting on morbidity and mortality in the 
chickencoop,"charged Dr. JackGeigerof Physicians for So- 
cial Responsibility in the March 23 issue of Science. Among 
SPEERA's other recommendations are that health and safety 
workbeconsolidated withina newly-established DOE office 
ofoccupationalhealthandthatapolicy of geateropennessbe 
instituted. The panel called for an additional $15 million in 
funding and for the DOE to address "many questions about 
non-nuclear energy-related risks" (see MWN, JiF90). A 
SPEERA spokeswoman told us that EMFs are on the panel's 
list. Copies of the SPEERA report are available from: DOE, 
Public Inquiries Branch, PA-5, Washimpton, DC 20585, 
(202) 586-5575. 

since November to monitor exposures from high-voltage 
linesnear the school (seeMWN, NiD89). "We really feel that 
the program shouldbe terminated," Abbey Hairston, counsel 
forthe Palm Beach County School Board, told us, citing the 
consistently low readings-averaging under 2 mG-since 
the program began. "It's costing us a great den1 of money." 
she said. For their part, three parents, who last year sued to 
close down the school (see MWN. JIA89). want the court to 
suspend the program until the "kinks" are worked our In 
April, their lawyer, Lany Marraffino, took their concerns t6 
the court. Marraffino suspects that Florida Power & Light is 
"redirectingpower," which would explain why theUreadings 
havebeen very low at Sandpiper, lower than those taken two 
years ago." After all, he explained. since thaf time, the de- 
mandfor electricity in the area has increused. Marraffinotold 
us that the parents are willing to compromise: "We would be 
happy to have the board let concerned parents send theii chil- 
dren to the next nearest school"-where there are no nnvby 
power lines. 

UU %% 

Dr. Granger Morgan of Camegie Mellon University is tak- 
ing heat from all sides over his critical review of Paul Bro- 
denr's book, CurrentsofDeath, which appeared in the April 
1990issueofScienrificAmerican. On oneside. Drs. Eleanor 
Adair and Robert Adair, in their own stinging critique, ac- 
cuse Morgan of repeating some of the same scientific errors 
asBrodeur.Inanas-yet-unpublishedlettertoScien~ificAmer- 
ican, the Adairs-mimicking Morgan's attack on Brodeur- 
charge that, "Morgan himself 'oversimplifies and misrep- 

Paul Brodeur To Revisit 
EMF Issue in "The New Yorker" 

Paul Brodeur will publish an update to hisaAnnals of 
Radiation" in the July 9 issue of The New Yorker maga- 
zine-onnewsstaridsJuly 2. In this fourth feature-length 
insrallment on the hazards of EMFs. Brodeur wiU report 
on clusters of cancer, birth defects and other ailments 
among people living close to high-current power lines 
and electrical substations. 

Brodeur published a threepnrt series on the health 
risks associated with power lines, radar and video dis- 
play terminals (VDTs) in June 1989 (see MWN, W89). 
Last November, an expandedversion of theNew Yorker 
articles appeared in book form as Currents of Death. 
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resen ts... thescien W... evidence.' His description isas faulty 
as Brodeur's, and for the same reasons. And ... his misrepre- 
sentations are even more harmful to society." The Adairs 
claim that many "senior scientists" believe that EMF effects 
are "not credible and that such effects verge on the impos- 
sible" and that the "electrophobii fedby Brodeur and Morgan 
has no better logical foundation than ESP or astrology." 
Adding to the fm,  on June 5, New York City's VilZage Voice 
columnist James Ledbetter accuses both Morgan and Scien- 
t$cAmericanof omitting one key fact from thereview: Mor- 
gan, whopatsEPRIon the headfordoinga"remarkably good 
job" in supporting unbiased highquality EMF research, 
received a $300,000 conhact fmm EPRI in 1988. 

BC Hydro would do it again. Vice President Chris Boatman 
told Canadian television that, if the utility had a second 
chance, it would still offer to buy the homes of people living 
along its high-voltage power l i i  on Vancouver Island (see 
MWN, M/J89 and J/A89&in spite of the British Columbia 
Utilities Commission's opinion that BC Hydm hadacted "im- 
prudently." Over at Ontario Hydro, Paul Newall told the 
CBC that he thought BC Hydm hadoverreacted. Newall said 
that it is "notanaction that OntarioHydro wouldcontemplate 
atthis point in time." The exchange was featumlon the April 
16segment of theCBC's TheJotuwl. By theend of May, BC 
Hydm had purchased 55 properties and planned to buy three 
more (see MWN. Si089 and N/D89), according to BC Hy- 
dro's Peter McMullan. Supporting Boatman's position, Mc- 
Mullantoldus,'Wemadetherightdecision at therighttime." 

Prenatal Electric Blanket Use Linked to Childhood Cancer 
Chiidren whose mothers nsed electric blankets during 

pregnancy had higher risks of brain tumors and leukemia, ac- 
cording to Dr. David Savitz and colleagues at the University 
of North Carolina, Chapel Hill. This is the f i t  study to l i i  
electromagnetic fields (EMFs) fmm electric blankets to the 
development of cancer. 

In a paper published in the May 1990 issue of the Ameri- 
can JourwI of Epidemiology (131, pp.763-773), Savitz and 
coworkers Drs. Esther John and Robert Kleckner report that 
the incidence of brain tumors among the offspring increased 
by two-and-a-half tim- statistically significant finding. 
There was a70% increase in leukemii and a 30% increase for 
all cancers. 

These electric blanket results "are another reason to take 

to a 50% increasedrisk of cancer. Here again, the number of 
cases was small. For acute lymphocytic leukemia, the in- 
crease was 904b--a "larger but imprecise association." Nei- 
ther association was statistically signitkant 

The team concluded that, "It is noteworthy that the strong- 
est evidence for positive aswchtions was found for electric 
blankets, given the evidence that these devices are probably 
the home appliance with the gmtest potential for producing 
elevatedtimeintegratedexposures .... electric btanketsareas- 
sociated with levels up to ten times background." 

The new case-contml study of the parents of 252 children 
with cancer was based on data collected in the New York 
PowerLinesProjectstudy of chiidhoodcancerandpowerline 
EMEs (see MWN. NP86 and JIA8n. 

the lXMFl issue more seriously," Savitz told Microwave 
News in a televhone interview. O v d ,  he said, "It's uart of Electric Blankets and TesNcular Cancer 
the same constellation of evidence pointing in the same 
direction." 

Responding to critics who have argned that some as-yet- 
undetermined factor was responsible for the increases in 
childhood cancer observed in past epidemiological studies on 
power lineEMFs, Savia said that these new results involved 
"adifferentexposure withdifferentconfonnders, so you can't 
invoke the factor 'X' as has been done with wire codes. The 
potential source of b i i  would be different" (For more on 
this debate, see MWN, NP88 and J/F89.) 

Theteamdidnotobswveany increasein childhoodcancer 
due to prenaral exposures Fmm water beds or fmm bedside 
electric clocks. 

Electric blanket EMF exposure "contributes little, if at 
all," to higher risks of testicnlar cancer among adult white 
men, according to a paper appearing in the same issue ofthe 
American Journal of Epidemrmrology (pp.759-762). 

A team of researchers led by Dr. Rene Verreautt of the 
Fred Hutchinson Cancer Research Center in Seattle, WA, 
found a 40% increased risk of nonseminoma germ cell tu- 
mas--the finding was not statistically significant They did 
notobserveincreasesin seminoma They didnotethat therisk 
ofnonseminoma tumors increased somewhat with increasing 
duration of electric blanket use. 

The team concluded that "chance remains a plausible 
exnlanation for the observation." 

For those women who nsed eleclric blankets during the 
f i t  himester of~reenancv. there was a statisticallv sienifi- Call for Prospective Studies 
cant400% increAibra& hmorsamong theirchihe; ~ u t  In an editorial accompanying the Savitz and Verreault pa- 
Savitz cautioned t h t  these fiidings were based on only a pers (pp.774-775). Dr. Richard Monson called for prospec- 
small number of cases. tive epidemiological studies of EMFs chat measure "current 

P o s M  electric blanket use by children was also linked and future exposures in a precise and unbiased manner" and 
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"biologic outcome with precision, without e m ,  and in a 
timely manner." 

"I think there are enough scientific questions to wanant 
studies that collect data prospectively rnther than retrospec- 
tively," Monson, of Harvard University's Schwl of Public 
Health in Boston, MA, told Microwave News. 

With respect to exposures from video display terminals 
(VDTs), Monson pointed out that, "Such studies are needed 
to assess the possible adverse effects of work with [VDTsl 
and pregnancy. It may seem unrealistic to anempt to assess 
prospectively the association between yvDrJ use and spe- 
cificbiidefects, butis thereany altemative?"Headdedtha!, 
"Pmspective cohort studies that assess the association be- 
tween occupational exposures to electromagnetic radiation 
and cancer may require thousands of study participants and 
decades of follow-up, but is there any alternative? Prospec- 
tive whoa studies that assess prenatal and childhood expo- 
suretoelecmmagneticradiat$nin relation to childhoodc&- 
cer may indeed be unrealistic. The need in this context is to 
develop u n b i i  methods to assess past exposure." 

Low Magnetic Field Electric 
Blankets Hit the U.S. Market 

By the end of the year, at least two major U.S. electric 
blanket manufacturers wiU introduce low elecmmagnetic 
field (EMF) electric blankets. 

Casco-BeltonCorp. inGmver,NC, which ntarketsitspro- 

ducts under the brand name "Soft Heat," claims that its new 
wiring design reduces exposures from electric blanketsto less 
than 1 mG. Northern Elecbic Co. in Chicago, L, reports that 
the EMF exposures from its low field blankets and mattress 
p a d s s o l d  under the Sunbeam and Slumber Rest brand 
names-are reduced by 95%. 

Citing theFoodand Drug Administration's statement last 
year hat there is no evidence that electric blankets are unsafe 
(see MWN, WA89). Northern Electric President Ray Mehra 
said that, 'The consensus in the scientific community is that 
there is no scientifically documented h s s  that is caused by 
the electric andlor magnetic fields." But he added that his 
company decided to "respond to what we anticipate may be 
a growing demand for low EMF appliances." 

David Bmntley, product manager at Casco-Belton, said 
that, 'We werepromptedby the fact that eventually this issue 
would become important." 

Fears of liability rather than consumer pressures may have 
been responsible for the marketing move, according to one 
company spokesman. Indeed, Fieldcrest Cannon, the third 
major U.S. manufacturer, referred all EMF calls to its attor- 
ney, whorefusedtocommentonthecompany'sproposedlow 
field bed products. 

Brantley said that Casco-Belton's low field blanket will 
sell for approximately $18.00, the standard model retails for 
about $16.00. Brantley added that the company anticipates 
phasing out the standard version overthenext 12-18 months. 
Northern Electric's low field blankets will cost 10% more 
than their standard models. 

More on Sleeping with E M S  . Apospectiveepidemiological study of fetal gmwthrwsdation thematass andthebouomsheetTheseblankekexposeusm to 
and EMF6fi .m electridy heated beds, among orher mimes average fields of approximately 2 mG. 1.5 mG or 0 5  mG Wgh, 
-isnowunderway at the YaleUnivmity School of Medicinein medium and low settings. respectively). U.S. electric blankets. 
NewHaven,~(seeMWN, JlA88).The$1.9millionstody. which whichopaate at 120 V and are designedto beused abovethetop 
also mvers miscarriages. includes direct measurements of EMF sheehexposeuserstoaveragelevelsofabout5.6mG.Withregard 
levels inthepanicipants'homes. Yale'sDr.MichaelBracken, the m watpr beds. Delpizzo notes that they generate higher field 
principal investigator, told MicrowaveNews that he expects re- levels, 6 5  mG, but only a small pmportion of his study p u p  
sults in 1993.The spcmsctis are theElffihicPowerResearchInstt. reported using them. See Radiation Protection in Aurhalia, 7. 
tote and the National Institotes of Healih pp.67-69,1989. 
Drs. Keith Florig and James Hoburg slnvey electric blanket .TheElectromagneticEnergyPolicyAUiance@EPA)hasissued 

magnetic fields in a papa appearing in the April 1990 Hedth a fact sheet. "Automatic Electric BlankeWomfort and Value 
Physics(58, pp.493-502). FTdg was. and Hoburg is, at Camegie Through Electromagnetic Energy." The four-page pamphlet 
Mellon University in Piusburgh PA. Using complter models, points out that typical electric blanket magnetic fields are 3-50 
they estimatedthat averageexposures over the wholebody range mG, considerably below the IRPA ELF guidelime of 1,000 me, 
from 1.5 to 3 3  pT (15 to 33 ma). with a typical value of 2 2  pT andthat"theoveral1body exposureissimilwmthat~allyp- 
(22 mG). Inparticular. they Rpatthatwhole-body exposlnes for vailing Lhmughoutthehome."Itconcludes: "...EEPAseernorea- 
children are "significw greater than those for adults." They son to advisemmers to lose the well-established andvaluable 
pointoutthatallU.S.blanketmanuf~~mmmendthatchil- benefits which electric blankets pvide." 
dren not use electric blankets, but they note that this warning is . mnnicting views on electric blwkets were quoted in the often ignored BostonClobe (December 18.1989): Dr.RobatAdair, aphysicist 
Australians who use electric blankets may be exposed to signif% at Yale University, stated that, "If you foliowed q a l  p l u h  

candy lower levels of ELFmagnetic fields than electric blanket aboute~erylhin~onedidinlifeyou'dstay inbedforever,oryou'd 
users in the U.S.. according to Dr. Vincent Delpko of the Aus- starvetode&becauseyoucouldeat~)thing.).Dr.DavidC~ 
tralian Radiation Laboratoly in Victoria. He notes that Austra- ter of the New Yo* Depariment of Health said that he "abao- 
liansuseelectric icrblankets, whichoperateat240 V. between lutely" would not buy an electric blwketorlethis childuse one. 
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Congressional Moves for More 
EMF Research 

Twonewproposalsintroduced in Congress wouldprovide 
funds for research on electromagnetic field (EMF) h&th ef- 
fecls at the Depament of Energy (DOE) and the Environ- 
mental Protection Agency (EPA). 

On May 10, Congressman Frank Pallone @-NJ) intro- 
duced the "Electric and Magnetic Field Research and Public 
Information Dissemination Act of 1990:' H.R.4801. Its key 
provisions are: 

The DOE would receive $34 million over five years for 
EMF research. The amount would increase each year, peak- 
ing at $10 million in fiscal year (FY) 1995. 
Atleast$l millionof thenew fundswouldbespenteach year 
on an EMF information center for public education. 

The DOE would investigate alternative electricity disiribu- 
tion systems designed to reduce EMF exposures. 
A n  advisory committee-madeupof representatives of fed- 
eral and state governments, utilities, public interest groups 
and academia-would review studies and recommend re- 
search priorities. The committee would issue an annual re- 
port. 

TheDOE wouldconsult withEPAandtheNationalInstitute 
of Environmental Health Sciences (NIEHS) in developing 
and implementing the EMF program. 

Pallone also plans to introduce a separate bill in June that 
wouldestablish exposure limits along transmission lineright- 
of-wavs (see MWN. MIA90). 

0;kother fron; ~'ongr&sman ~ e o r ~ e  ~ m w n  @-CA) is 
sponsoring an amendment toEPA's annualauthorization bill 

DOE and EPRI EMF Reviews 
The annual review of research on the bioeffects of 

ELF electromagnetic fields (EMFs) sponsored by the 
Department of Energy W E )  will be held November 4- 
8 in Denver, CO. TheElectric Power Research Institute 
(EF'RI) willholdits annualutilityseminarOctober 16-19 
in Austin, TX. 

For the f i t  time in many years, EPRI will not be a 
sponsor of the DOE meeting (see MWN, ND89). The 
American Public Power Association and the Edison 
Elechic Institute will continue their support, however. 

As in the past, the DOE meeting is open to the public 
and there is no registration fee. For more information, 
contact W L  Associates, 120 W. Church St., Frederick, 
MD 21701, (301) 663-1915. 

This year's EPRI seminar is titled "New EMF Epi- 
demiologic Results &Their Implications." Registration 
fees range fmm $150.00 for EPRI memben, govem- 
ment officials and university researchers to $1,000.00 
for others. For mpre information,contact: Robat Banks 
Associates, Atm: EPRI Utility Seminar, PO Box 14574, 
Minneapolis, MN 55414, (612) 623-4646. 

that would allocate $5 million forEMFresearch41 million 
i n N 9 1  and$2millioninM92andinN93.LikethePallone 
bill, the measure would require EPA to educate the public on 
EMF issues and work with the DOE and the NIEHS. 

The amendment has been approved by the Committeeon 
Science, Space and Technology and must now pass the full 
House. It must also win approval in the Senate. 
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EPRI Sponsors $1.6 Million 
Mouse-Lymphoma Study 

The Electric Power Research Institute (EPRI) has 
awarded Dr. Takashi Makinodan of the University of 
Caliiomia,Los Angeles (UCLA),$1.6million forafive- 
year study of lymphoma in mice chronically exposed to 
ELFmagnetic fields. Apilot study is already under way. 

The objective of the study is to determine whether 
magnetic fields are carcinogens, cocarcinogens or can- 
cerpromoters, Makinodan told Microwave News. Mak- 
inodan is a professor of medicine at UCLA and a codi- 
rector of geriatric research at the Los Angeles VA 
Medical Center. Ionizing radiation will be used as the 
initiator. The mice will be exposed to magnetic fields of 
less than 1 mG, 100mGor 10G,eitheraloneorwithlow 
or high doses of gamma rays. 

Similar efforts to develop an animal model of EMF 
carcinogenesis are under way in Sweden and in Canada 
(see M W ,  MN87 and JIA89). 

Three States Plan Magnetic 
Field Mitigation Studies 

Plans are under way in three states to study ways of re- 
ducing electromagnetic fields (EMFs) from high-voltage 
power lines. 

In Washington state, the Department of Health (DOH) is 
leading a task force charged with investigating EMF mitiga- 
tion techniques and their feasibility. The task force was man- 
dated by a state law, enacted in March, which appropriated 
$40,000 for the two-yearprojecr an earlier version of the bill 
called for a $100,000 budget. 

The DOH has been designated by a second law (also 
passed in March) as the "state radiation control agency," re- 
sponsible for cotlecting and disseminating information on 
non-ionizing radiation, particularly EMFs. 

In Florida, the Environmental Regulatory Commission 
has appointed an independent EMF TaskForce to lead a two- 
year, $1 million survey of magnetic field mitigation methods 
and costs. The seven-member task force, which began meet- 



ELF NEWS 
ing in January, has not yet decided how to spend the money, 
~ a c k  ~uford,the task f& chairman, told Microwave News. 

In April,KenKlein, formerly of theDepamnentofEnergy 
and n& a consultant, was hired as the project manager. 
Among the members of the task force is Sharon Rausch, one 
of three Boca Raton, FL, parents who filed suit to close a 
school near high-voltage power lines (see p.2). The project, 
which is bemg funded by the FloridaElechic Power Coordi- 
nating Group, is an outgrowth of the state's magnetic field 
rules proceedings last year (see MWN, MIA89). 

In New York, the Empire State Elechic Energy Research 
Corporation (ESEERCO), a consortium of NY utilities, is 
soticitingproposals for methodsof reducing power line mag- 
netic fields. The successful bidder will characterize signifi- 
cant souri%s of EMFs and estimate the economic, environ- 
mental and social impacts of potential mitigation approaches. 

In April 1988, the state Public Service Commission 
(PSC), following the recommendations of a staff task force, 
ordered NY utilities to survey power line magnetic fields and 
investigate waysof minimizing exposures (see MWN, MIA88 
and m 8 8 ) .  Utility representatives presented the survey re- 
sults at a July 26,1989 technical conference in Albany, NY 
(see MWN, M/A89 and JlA89). In A p d  1990, the PSC pro- 
posed an interim magnetic field standard of 200 mG for new 
high-voltage line right-of-ways (see MWN, M/A90). 

The Elechic Power Research Institute reported in 1988 
that magnetic fields can be reduced by as much as 50% by 
changing the phasing of the lines (see MWN. J/F89). 

HIGHLIGHTS 
U.S. Armv Performance on 
EMP ~ a f i t y  Faulted 

An investigation by PotomacNews into the U.S. Army's 
recordon electromagnetic pulse @ME') safety has uncovered 
a long history of ignoring federal environmental regulations 
andhardmgthosewhopressed forcompliiceattheArmy's 
Woodbridge Research Facility (WRF) in Viinia. 

In a five-part series published in the April 9-13, 1990 
Potomac News, a Prince William, VA, county newspaper, 
Gary Craig and Kevin Carmody descri i  how two Army en- 
vironmental officiallsDr. Conner Gibson and John Ganz- 
were allegedly marked as whistle-blowers by the military. 
thus effectively destroying their careers. 

From 1971 to 1988,theArmy operatedEMPsimulatorsat 
the WRF, including the Army EMP Simulator Operations 
(AESOP) and the Repetitive EMP Simulator (REP). During 
this time, the Army planned tobnildamorepowerfulpulser- 
the Vertical EMP Simulator I1 (VEMPS W i m i l a r  to the 
U.S. Navy's EMPRESS 11 (see box on p.7). 

In documents obtainedby PotomacNews and made avail- 

Two New Low-Cost Meters 
Two new inexpensiveELF magnetic field meters are 

now available. These complement the growing number 
of gaussmeters and dosimeters that have come on the 
market in the last two y m .  (For a complete list, see 
MWN, J r n . )  

Karl Riley of Magnetic Sciences International has 
developed MAG CHECK, a sensor which, he says, is 
similar to Elechic Field Measurements' Model 116, de- 
signed by Dr. Don Deno. The unit, which costs $42.00, 
plugs into any digital multimeter with a 200 mV AC 
scale. Riiey also offers a combined sensor-mnltimeter. 
the MSI-20, for $119.M). Both respond to magnetic 
fields fmm 0.1 mG to ZOO+ G in the40400 Hz frequency 
band.Formm information, contact: Magnetic Sciences 
International, 2425 B Channing Way, Suite489, Berke- 
ley, CA 94704. Riley can be reached at FSD Box 312, 
Vineyard Haven, MA 02568, (508) 693-3188. 

Widerange Instruments is marketing the MAGAL- 
ERT model 660. The meter, which costs $84.50, is a 
small hand-held unit that gives readings from 0.1 lo 100 
mG. For more information, contact: George Work, 
Widerange Instruments, 110 Shelter Lagoon, Santa 
CNZ, CA 9 5 W ,  (408) 423-1983. 

able to Microwave News, Craig and Carmcdy show how the 
Army neglected the EMP threat to health and safety and r e  
-. . . . - . . - - - -. . . 
Three years after the Navy began work on an environmental 

impact statement (EIS) for EMPRESS II, the Army sought to 
avoidprep;cringasimilaranalysis for its proposed VEMPS 11, 
because thepnlser'soperation would be"environmentally in- 
significant," according to aFebruary 13,1987 Army memo. 
This opinion came one month before the Washington, DC- 
based Foundation on Economic Trends (FET) sued the De- 
partmentof Defense O D )  to require environmental assess- 
ments for its EMPsimulators (see MWN, M/A87). As part of 
a May 1988 agreement to settle the suit, the DOD shut down 
many of itsEMPsimulatorsinClndingthoseatWoodbridge 
(see MWN, MD88). 

The belief that operating the WRF EMP simulators at full 
power caused no significant environmental impactwas "con- 
sistent with 'gut' feelings," according to a June 1988 Army 
memo, which conceded thatvery little information wasavail- 
able. The Army expressed concern that operating at reduced 
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power "implies past opemtions [were] 'dangerouslreck- 
less'." The Army also noted that the question of interference 
with "fly-by-wire'' systems aboard aircraft was unresolved. 

The Army "continually stonewalled the issue of safety in 
fly-by-wire aircraft operations" (e.g., the Airbus 310 and the 
Boeing 757 and 767). John Ganz wrote in an April 14,1989 
letter to Senator Carl Levin @-MI). Ganz claimed that the 
DOD blockedanFETsubpoenabecause his testimony would 
beUmostdamaging"to theArmy'scase. Ganzsaidthatheand 
Gibson, his supervisa, were brandedas whistleblowers and 
were held responsible for the closing down of the EMP pro- 
grams. A federal investigation into these allegations is under 
wav 

~&owing the March 1989 airing of a CBS-TV 60 Minutes 
segment on an EMF' health effects lawsuit (xe MWN. JIA88 
and ND88). Ganz lost his supervisory position. When he 
complained to the Army inspector ~ e n e d ,  he was cross-ex. 
aminedabwthiiloyaltyto hiscountryandgivenapolygraph 
rest-which hepassed. Gibson wasdismissed by the Armym 
May 1989 and died of a heart aaack shortly thereafter. 

Even while the EMP shutdown was &force, the Army 
sought to run a "free field" EMP test using a suitcase puIs& 
atFortBelvoir,VA.Theproposedtestwascriticizedby an at- 

N a y  Issues Draft EIS for 
EMPRESS I1 in Gulf of Mexico 
The U.S. Navy has issued another draft environ- 

mental impact statement @EIS) for its Elecbromagnetic 
PulseRadiation Environment Simulator for Ships (EM- 
mZESSI9-thisoneforopemtion intheGulfofMexico. 

The Navy has evaluated four sites for EMPRESS II 
in t h i  DEE, each more than 25 miles offshore. The 
EMPsimulatorwiII beusedinthegulfforapproximately 
60 days a year during the months of November through 
April (seeMWN, JlA89). For the other six months,EM- 
PRESS II is used in the Atlantic Ocean off the coast of 
North Carolina (see MWN, JIA88). 

The Navy foresees electromagnetic interference to 
elecmxlicsas theonly seriousimpact. To protect marine 
and aircraft electronics, the Navy will set up an air and 
surfaceexclusion zone with a height of 6,000 feet and a 
two-mileradius. Withrespect to human health,theNavy 
"wiU ensure that personnel aboard the ships under test 
will receiveEMP intensities of no more than 50 kV/m." 

Thisis thefolnthEIS MDEIS theNavy hasissuedfor 
EMPRESS II (see MWN. N84, J/F87 and M/J88). 

Three public hearings on the DEIS were held in Ala- 
bama and Mississippi during the f ist  week of May. For 
more information, contact Lt James Rose, Naval Sea 
Systems Command (PMS-423). Washington, DC 
20362, (202) 746-1386. 
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m e y  in the Army's Office of the Judge Advocate General in 
a November 3, 1988 memo: "On a statutory and regulatory 
basis, it is clear that free fieIdEMP simulationrequires an en- 
vironmental assessment at a minimum. EMF' testing is ex- 
aemely controversial and reliable scientific data has yet to be 
established." 

The Army's claims to have complied with federal environ- 
mental rules wereUatotal vulgar fabrication," as well as "pa- 
thetic"and"totally indefensible,"aw:ordingtoGibson. Com- 
menting on an Army pubL relations response to a May 10, 
1988 Washington Post articleon theFET'sEMPlawsuit (see 
MWN. M/J88),Gibsonsaidthat,cmaarytotheArmy'sasser- 
tions, there were reports dating back to 1973 showing "seri- 
ous documented concerns" with respect to the Army's com- 
pliance with environmental laws. In January 1989, the Army 
announced that it would prepare an EIS on EMP before re- 
sumingtestingatwoodbridge. Butsixmonths later, the Army 
decided that it would no longer operate the simulators at 
Woodbridge and released an environmental assessment 
which did not address EMP (seeMWN, JlF89 and JIA89). 
EMP testing at Woodbridge prompted cwmunity opposi- 

tion--the WRFis located near residential neighborhoods and 
schools. In an August 1,1989 letter to the Army, County Ex- 
ecutiveRobertNoeJr. wrotethat,'%ince William Countyof- 
ficials have serious concerns over the human health and en- 
vironmental impacts of the -] testing that wasconducted 
by the Army" and that the "Army has aresponsibiiity to par- 
ticipate on a long-term basis in the evaluation of any human 
health impacts that may become evident in the fut me...." 
Craigreports that the Army is considering doing an epidemi- 
ological study of the WRF workm and that the Virginia 
Council on the Environment has suggested a similar study of 
Woodbridge residents. 

In a response sppearing in the May 11,1990 Potomac 
News, an Army spokeswoman said that, 'There were somany 
emrs in fact in the articles that to attempt to correct them 
would iesult in another series of articles ....* 

A copy of the five-part series is available for $5.00 from: 
Bany Loftus,PotomacNaus, 14010 SmoketownRd., Wood- 
bridge, VA 22192, (703) 670-8151. 

USAF Seeks NAS-NRC Study 
on VL F Bioeffects from GWEN 

The U.S. Air Force (USAF) has asked the National Re- 
search Council (NRC), an arm of the National Academy of 
Sciences, to review the potential health effects of very low 
frequency 0 radiation from the USAF's Ground Wave 
Emergency Network (GWEN). The move w n e  in response 
to concerns expressedby Congressmen Lewis Payne @-VA) 
and Les Aspii @-WI). 

The USAF's proposal is still "under review," Dr. Ray 
Cooper of the NRC's Board on Radiation Effects Research 
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HIGHLIGHTS 
told Microwave News. The final decision will be made by the 
Executive Committee of the NRC when it meets on June 13. 
If accepted, Cooper said that the report would take at least a 
year to complete. 

TheUSAF'sformal request came in a March 6 letter from 
Lt. Col. Stephen Martin, GWEN'S program manager at the 
Electronic Systems Division at Hanscom Air Force Base, 
MA. Martin asked theNRC toanswer aseries of questions on 
GWEN radiation health risks, especially cancer. 

Inatelephoneinterview,Coopercautioned that, "Someof 
the questions that the USAF wants answered may not be an- 
swerable with the present scientific data." 

TheGWEN communications system is designed to with- 
stand the electromagnetic pulse (EMP) from a nuclear attack. 
When completed, it will consist of% relay towers across the 
continental U.S. operating at 150175 kHz. The peak broad- 
caslpowerforeachGWENtoweris from 2-3 kW: it typically 
transmits six seconds per hour. 

Payne's request for a review followed growing commu- 
nity opposition to plans to builda GWEN tower in hi district. 
According to the Washington Post (December 27,1989). a 
well-attended town meeting in Lovingston, VA, heard Dr. 
Stephen Cleary of the Medical College of Virginia in Rich- 
mond say that "there is enough information available in the 
literature [on health effects] to concern people." 

For his part, Aspin, the chairman of the House b e d  
Services Committee, cited the need to update the USAF's fi- 
nal environmental impact statement on GWEN,issuedin late 
1987 (see MWN, NID87). 

Aside from concern over its potential healtheffects, there 
is also mounting opposition to GWEN From those who ques- 
tion its cost and utility at a time of reduced risk of nuclearat- 

tack On February 27, Congressman Ron Machtley (R-RI) 
introduced H.R.4118, which would cut off funding for 
GWEN. Macbtley's b i i  has gained the support of 13 cospon- 
sors. Senator CIaibornePell (D-RI) has introduced an identi- 
cal bid, S.2257, in the Senate. 

Nancy Foster, the director of the Amherst, MA-based 
GWEN Project, whichopposes the program, told Microwme 
News that given the "dramatic changes in the world, GWEN 
shouldbe aprime candidate for any list of Department of De- 
fense budget cuts." 

In an effort to defuse concerns about radiation, theUSAF 
set aVLFradiation exposure standardof 50 Vim forpublicly 
accessible areas around GWEN sites (see MWN, J/F86). The 
USAF's standard for its own personnel is 614 Vim. 

Vote on Revision of 1982 
ANSI RF/MW Safety Standard 

Voting is in progress on the fmal draft of the pmposedre- 
vision of the American National Standards Institute (ANSI) 
1982 safety standard for human exposures to radiofrequency 
and microwave (RF/MW) radiation. Results of the sutcom- 
mitteeballot areexpectedtobe announcedat aJune9meeting 
in San Antonio, TX. 

If approved, the proposed standar-esignated ANSI 
C95.1-1990-will go before the IEEE's Committee SCC28 
on Non-Ionizing Radiation Hazuds for a vote. 

In the previous vote, 50subcommitteemembers approved 
the draft, 16 rejected it and 5 abstained. Most of those from 
federal health agencies voted against the draft. (For more on 
the proposed revision, see M f ,  MA89 and S/O89,) 

Prremyslaw A. Czerski (1928-1990) 
Dr. Przemyslaw Czerski died of cancer on Sunday, diation (NIER) at both high and low frequencies. Cwski 

April 15,1990 in Silver Spring, MD. authored more than 150 publications. 
Born in Poland, Czerski earned his PhD and MD de- Czerski is perhaps best known for his contibutions to 

gees at the Warsaw Medical Academy. In 1958 he joined the international research community. He enc~naged the 
rhe Military Institute of Aviation Medicine. Fifteen years WorldHealthOrganization toinitiateNIERprograms,fiit 
later he became the chairman of the Department of Genet- in Copenhagen, then in Geneva These, in turn, led to the 
ics at the National Research Institute of Mother and Child formation in 1977 of theIntemationalNon-IonumgRadia- 
in Warsaw. In 1981, Czerski came to the United States to tionCommittee(lNIRC) withmtheInternationalRadiation 
workattheFdandDrugAdministratiou's(FDA)Center Protection Association (IRPA). Czerski was a founding 
for Devices and Radiological Health in Rockvie, MD. member of INIRC and remained active on the committee 

Czerski's early research was on the hematologic and until his death. In 1989, the FDA awarded hi a commen- 
genetic effects of microwave radiation. He played an im- dation for his w o k  
portant role in seainguponeof the f i t  major symposiaon Czerski is survived by hi wife, Ewa, and their two 
microwave bioeffects in Warsaw in 1973. Together with daughters. Dr. EwaCzerskacontinues to workat theFDA 
Dr. Stanislaw Baranski, he wrote Biological Effects of on NIER biological effects. 
Microwavesin 1976. AttheFDA, hecontinued hisresearch Over the years, Czerski made many contributions to 
on the genetic effects of non-ionizing electromagnetic ra- Microwave News. We will miss him. 
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EPA Classlfles. Then Deletes, ELF EMFs as 81 Carcinogens (conrinuedfromp.1) 

The decision on whether to apply EPA'srisk assessment House meeting, representatives from the DOE and EPA did 
guidelines-originally developed for chemical carcino- not reveal that a major policy change was under discussion 
genstoEMFs will now be made by two independent scien- (see MUU, MIA90). 
tific review groups this summer. As late as March 12, the EPA evaluation recommended 

Whateverthe outcome, theEMFissue hasgonefromrela- classifying ELF EMFs as "Class B1--probable human car- 
tive obscurity tonational prominence. Thequestionofhow to cinogens." Within a week, the designation was deleted. 
deal with EMFs is now beiig debated at the highest levels of 
the Bush Admiishation and in the halls of Congress. EMFs Pass the "Duck Test" 

Regulatory strategies have not yet been formulated, but EPA insiders told MicrowuveNews that the deletion of the 
there is virtually unanimous agreement that a major federal ~1 designationt for ELF was a compromise between 
research effort is needed to resolve the uncertainties associ- thestaffsrecommendat~onandF~~d'sproposa~toc~ass~~y 
atedwithEMFhealthrisks. ItappearsalmostcertainthatEPA as -Class C--possible human carcinogens." 
will resurrect its EMF rarearch effort, which was shut down . - - - --- In a telephone interview, Farland explained that he per- 
in 1986 (see MWN, SlU85). 

A Meeting at the White House 
In early 1990, after the OHEA staff made its recommen- 

dations and as its report neared completion, briefmgs were 
held for senior members of the EPA staff, including Deputy 
Adminisirator Henry Habicht U. 

On March 6, a group of EPA officials briefed the White 
HouseOfficeof Policy Development. Among thoseattending 
the meeting were: Teresa Gorrnan, associate director of pol- 
icy development for environment, energy and natural re- 
sources; Dr. James Wyngaarden, associate director for life 
sciences at the White House Office of Science and Technol- 
ogy Policy (OSTP); Richard Guimmd, director of EPA's Of- 
fice of Radiation Programs (ORP); and OHEA's Farland. 
Alsopresentwereffipresentativesof EPA Administrator Wil- 
liam Reilly, the Department of Energy (DOE), the Centers for 
Disease Contml (CDC) and the National Cancer Institute 
ma.  

Several sourcescharacterizedthemeetingasan"informa- 
tion exchange." A staffer in Reilly's off~ce told Microwave 
News that "it's not unusual" for EPA to advise the White 
House in memos or briefmgs about a significant issue. Gor- 
man was unavailable for comment. 

At acongressional hearing on power l i e  health risks held 
byRep.PeterKostmayer@-PA)just twodaysaftertheWhite 

sonally deleied the ~1 designation becau&"it wasnot a&- 
priateHtthii timetoclassif;~MFs as acarcinogen as wehave 
classified other chemicals." 

Farland said that he will ask twocommittees of experts- 
an external review panel and EPA's Scientific Advisory 
Board (SAB-h to decide how toresolve the issueofrisk 
classification. 

Asked whether a chemical went with the same carcino- 
genicity dataasELFEMFs wouldhavebeenclassifiedasB 1, 
Farlandreplied: "I would still havesomeconcemsclassifying 
it as a pmhable human carcinogen if I really did not under- 
stand how it was working." 

''The kind of information we have is enough for me to say 
that there is something going on and that theepidemiological 
data shonld not be dismissed," he said. "On the other hand, 
there is not enough tocause undue alarm. Weneed additional 
research." 

Rep.KostmayerurgedEPAnot toshy away fromacancer 
risk designation. In an ApriI 25 letter to Reilly, Kostmayer 
wrote, '%ere can be no doubt that power lime EMFs have 
passed the 'duck test': If it acts like a potential carcinogen, it 
must be addressed as a potential carcinogen." He stressed 
that, 'me technical reasons given by EPA for not formally 
classifyingpower lineEMFs as a 'potential carcinogen' may 
have merit, but for the purpose of protecting American 
citizens the distinction is moot" 

Potential Carcinogens: 
EPA "Weight-of-Evidence" Classification and Hazard Ranking 

Class A: C h s  B: Class C: 
Human C w c i ~ g e n  Pmbable Human Carcinogen Possibk Hunurn Cmcinogen 

-c (H) B1: Limited Epidemiologic BZ: Suffiienr Animal Methyl Chloride (L) 
Asbeslos 01) Evidence Evidence Smharill (L) 
Benzene (M) Awlonitrile (M) Beqllium (M) Trichloroethane (L) 

Diethylstilbestrul (H) Cadmium (M) Carbon tetrachloride (M) 
Vinyl chloride (H) Creosote (H) DDT (M) 

Ethylene oxide (M) (M) 
Formaldehyde (M) Dioxin (H) 

Hazard Ranking: (H)=High; @+Medium: &)=Law. Source: Office of Health aad Emironmental Assessment. EPA, June 1988. 
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EPA Classifies, men Deletes, ELF EMFs as B1 Carcln~ 

The management of EMF risks will fall on EPA's ORP. 
Marty Halper, ORP's divisiondirectorwithrespomibility for 
non-ionumg electromagnetic radiation (NIER), told Micro- 
wave News that EPA would not respond any differently 
whether the designation were A, B1 or C. Referring to siting 
battles over new power lines and radars across the U.S., he 
said,"'Ihepublic is already extensively regulating EMFs: the 
net cmt to society of EPA regulations may he less than what 
we are'paying now." 

Indeed, speaking ataconference in Cleveland. OH, at the 
end of April, ORP's Dr. Doreen Hill said that EPA is 
"swamped" with requests for EMF information from the 
public (see p.2). 

"You can no longer say there are no biological effects due 
to ELFEMFs." Halper said. "But I can't say what the public 
health implications are. We're not talking about a radon in 
terms of potency, but we're also not talking about a zero 
effect." 

RFMW Radlatlon: A "Possible" Carcinogen 
TheOHEAreportgrewoutofEPA'splan to issuendesh 

humanexposures to RF/MW radiation (see MWN, JIA86). In 
1986, EPAdecided there was an& for an independent eval- 
uationoftheresultsofthelong-termexposurestudy ledby Dr. 
BillGuy oftheuniversity ofWashington,Seattle, whichindi- 
catedanincreaseincanceramongratschrofiicallyexposedto 
non-thermal doses ofRFFrwradiation (seeMWN, JIA84 and 
Mr85). 

In theMarch 12versionoftheOHEAreport,theEPAstaff 
recommended thatRF/MWradiationbe designatedas a Class 
C carcinogen: 

Formodulatednon-thermal RF radiation, thehumanevi- 
denceisinadequatcandthewimalevidenceis 'limited'based 
on the finding of s field-induced innease in the incidence of 
&omas of all sites in rats in w expaiment thatpoduced 
minimal tissue heatinn. Therefore the evidence of c&o- 
genicity for non-&d modularcd RF radiation dicrares a 
classif~ation as a 'wssible.' or Class C. carcinoecn. In this 
caseitisnotdeda-in&etriskfac&since&edtion 
treatmmt done induced the effects wirhout w additional 
fact01 in the experiment proTom1. 

This conclusion was also deleted from the review draft. 
In an interview, ORP's Halper said that, "I am not ready 

to say we don't haveconcern outside theELFarea. We don't 
have the data." He emphasized that the document addresses 
all NW. 'We're beimg very careful to talk about NW, not 
just ELF.). he said. 

*In 1986. EPA hsocdguiddinea toassin in &g suspeaul mcinogem 
in a umsistcnr mmm. lherc an five catcgmies: "Human CMinogem" 
(Gmup A). "Robable Human C a r c i n ~ " @ ) .  "Possible HumsnCarcina- 
gms" (C). "Not (3asrifible M IO Human Cuninogcniciry" (D) d "Evi- 
dm= of NonCaninogenidty for Humad* (E). 
f ~micals whir% havebeen rslcd as pmbnhlc human carcinogcna on the 
h i a  of animal biosrssys anduignarcd as SubgmupBZ Whm the dassi- 
ficatirm is h c d  on humso epidnniological smdi- in the case of ELF 
EMF- B1 designaim h wed. 

EPRl CEO Goes to 1 Washington To Talk EMFs 1 
Dr. Richard Balzhiser, the president and chief execu- 

tive officer (CEO) of theElectric Power Research Insti- 
tute (EF'RI), was in Washimgton at the endof May to talk 
to senior governmental officials about elecnomagnetic 
fields (Ems). 

On May 23, Balzhiser met with Dr. James Wyn- 
gaarden, associate director for life sciences at the White 
House Office of Science and Technology Policy 
(OSTP). Two days later, Balzhiser, accompanied by 
EPRIVicePresidentDr. GeorgeHidy,thed'uectorofthe 
institute's environment division, met withEPA Admin- 
ismtor William Reilly and hi staff. While in Washmg- 
ton, Balzhir  also spoke to officials at the National 
Academy of Sciences. 

"Balzhiser wants to encourage as many agencies as 
possible to initiate work on EMFs on their own in order 
to have a broad scientific research progmm," EPRI's 
BarbmKlein told Microwave News. "Wedon'twantto 
betheonlyplayers."KleinnotedthatBalzhiserandHidy 
also had other energy-related issues on their agendas. 

Dr. Robert McGanghy, project manager for the OHEA 
report, told Microwave News that the document "only ad- 
dresses cancerandnotcenaat nervous system orrepmductive 
effects." 

Revlew Schedule 
In an unprecelentedmove, Farland has decided torelease 

a draft of the document to the public in June, before it is 
reviewed by EMF experts outside of the agency. ''There is 
enough interest in the document to warrant its early release," 
he said. As aresult, many federal agencies with responsibili- 
ties for EMFs will fvst see the document at the same time as 
the public. 

In late May, EPA sent letters to potential reviewers seek- 
ingtheirparticipation: McGaughy saidthatheplanstoassem- 
ble six to eight experts. This external review panel is sched- 
uled to meet in Research TrianglePark, NC, at the end ofJune 
to discuss the draft documenc 

Following the March 6 White House meeting, the repre- 
sentatives from the DOE, NCI and CDC requested and re- 
ceived copies of the OHEA draft report. Each has already 
submitted comments to EPA. Informed sources told Micro- 
wave News that the NCI was critical of the EPA effort. The 
White House did not submit comments. 

Sources said that theDOE distributed dozens of copies of 
the OHEA review to its staff and to its contractors. 

After the external review is completed and the document 
isrevised, it willgo to the SAB Radiation Advisory Commit- 
tee. Originally, EPA planned to make the draft public at that 
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time. toldMicrowrrveNews thaf "At this point there is an initiative 
Whether the external review panel or the SAB will rein- in the several-million-dollar range," adding that most of the 

state the B1 classification is not known. But the SAB is al- work would be done outside EPA. But other EPA officials 
ready f m l y  on record as favoring an EPAresearch program said that no more than $2 million will be allocated for EMFs 
on EMFs. and new research may notbegin until October 1991-that is, 

In a May 4 letter to Administrator Reilly, Drs. Oddvar the 1992 fiscal year. They added thatthere continues to be re- 
NygaardandRaymondLoehr, the chairmen, respectively, of sistance within EPA to resuming an in-houseresearch effort. 
theSAB Radiation Advisory Committeeand the SAB Execu- 
tive Committee, argued chat EPA should take an aggressive 
role in EMFpolicy. "'the [SAB] continues to urge the agency 
to undertake a leadership role in this complex and important 
area," they wrote. "There is enough substance to the science 
inthisareatorquireyourattention."h 1988, theSAB wrote 
to then EPA Adminiismtor Lee Thomas advising that the 
agency take an active role in NIER hioeffects research (see 
MWN, SD88). 

Specific plans for EMF research remain unclear. Farland 

FROM THE FIELD 
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Summary and Conclusions of EPA's EMF Cancer Report 
Reprinred below me the "Summary and Concltuions" ofthe Environmental Protection Agency's (EPA) &@ report. An Evaluation of the 
Potential Carcinoeenicitv of Electromapnetic Fields CEMFs). This sununarv. dated June 1990. will mcmwanv the &oft ofthe rerrort which - ~ . - . . 
will k dis t r ibut~to  t l t h e x f e r ~ l r e v i & ~ l ,  asembled by EPA. 

7.1. Introduction tionship among the frequency of time-varying magnetic field, the 
In this chsptu each of the major chapters in the document an: seength of a parallel static magnetic field and the ionic charee to 

stnnn&z& afmalsectionpresents adiEcussionoftherelarionship 
among the individual chaprers and the overall mnclusions. 
73. Mechanisms of Interaction Behveen Tlrsue and EMFs 

Thebasicprocesses by which energy fmm EMFs of RF and ELF 
frequencies is mupled to thebody are describedinthis section. The 
frequency dependence of the RF power absorbedby an organism is 
dominated by the body size, so b~ mice, rats and b a n s  have dif- 
ferent RF absorption characleristics. For ELF fields and the lower 
RFfrequenciesnearthesource. thereiationshipbetweentheelectric 
and magnetic fields is m t  fixed, as it is for& fields, and they are 
evaluated separately in this document. From the point of view of 
E m s ,  thebody is mmposed of a solution of ions; it is an elecnical 
urnductor and ihepenetrationof eleclric fields into the body is very 
poor at ELF frequencies. Since the body is composed of mnmag- 
netic matuials. an external time-varying magnetic field permeates 
the body, inducing ionic currents. 

The human evidence, as described in the next section. suggests 
that magnetic fields rather than electric fields are associated with 
cancer incidence. andmechanisms havebeen sought to explainhow 

masskio of &I ionic species iscorrect, then the ion will res&ate, 
or s ~ n o u s l y  follow circular paths in a plane ppndicular to 
the field. In one experiment demonstrating this effect. conditions 
were set up for calcium cyclo~nresonance, and the movement of 
bethnic diatoms was measured The experiment showed that calci- 
um ions entered into the cell under these specific conditions and 
slimdated the motion of the cells, whereas the cell is normally im- 
permeable to calcium. This type of mechanism could be the basis of 
an induced selective ion ~ermcabiiw of the dasma membrane and 
mightultimately becap&leo~expla~gbothfrequencyselectivity 
of these effects and the sensitivity to small induced currents. (3) An- 
other class of models deals with cooperative motions of an ordered 
may of lipid bilayermolecules and describes how a weak field af- 
fecling themotionof the whole army muldbe tramfezred tojust one 
siteinthearmy.Thesetheorieshavenotyetbeentesredinthemntext 
of ELFbiologicalprocesses. At the present time, these basicmodels 
of &sue interaction with EMFs cwnotbe linked to the biochemical 
or cellular processes involved in the development of malipant 
mwth. 

weak currents induced by ELF magnetic fields could inlernct with 53. Human Evidence 
cells and body tissue in such a way as to induce a carcinogenic m- The  e f h t s  of human exwsurc to EMFs from several sourccs 
sponse.Threeclassesofmodelsforthis interactionnrcrcvicwed: (1) have beenreponed.This document discusses ELF fields separately 
Thesurfacempamnentmodeldeals withthemovement of ions to- hmhigherfrquency exposure where possible. Children withresi- 
wards and away from the h e r  and outer surfaces of the plnsma dentialcxposurcaremore~priaresubjectsthanadultsforevalu- 
membraneof the cell. and deals witl~ ion-selective membrane chan- a h g  the effects of ELF fields, since children have relativelv little 
nels, ionicpumpsndmembraneionnuxes.Themodcldescribestl~e cnp&ue to higher frequency fields and occupational chemifals as 
movanent of ions in response topaturbations of electric fields and amnsequenceoftheirnormal activity pauems.Consequcntly,stud- 
magnetically indudcurrents mund thc cell. (2)Thc ion cyclotron ies ofchildhwdcancaassociatedwithrcsidentialcxposureto 60 Hz 
resonance hypothesis wasdeveloped inparttoexplain the frquency power hequency ficlds an: discussed separately from occupational 
sensitivity of calcium ion emux studies of bruin tissues. If the rela- exposure to adults, which involves a mixture of both ELF and RF 
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FROM THE FIELD 
fields. 
73.1.Shufiesof ChildrenrThere havebeensix case-mnmlstudies 
of cancer in cl&dren examining residential exposure from power 
trammissionanddistributionsystems and two additionalstudiesex- 
wining childhood cancer in relationship to fathers' occupations. 
Fiveof thesix residential exposurestudies showedpositiveassocia- 
tions with ELF field exmsure: three were statisticallv sidficant 
andtheothertwohadod&ratiosgeaterthanonebutndtsla&tically 
sirnilicant Where different cancer sites w e e  evaluated. leukemia 

ations. (Electric fields are not believed to be a crizcal factor.) The 
measure of mametic field exposure was variable in the six studies. 
Wire code m&gurations an; proximity to distribution lines were 
used for five of thesix studies, andmeasurements were tnkm in two 
of the six studies. There is a good. but not perfect, correlation be 
tween measured mametic fields and wire code conf~aurations. In 
twoofthestudies in\;hichmagneticficldmeasuremen~ weremade. 
cascswereobsewcdinthosecxwscdabove2-3 mG(0.2-03LLT)but 
not in people exposed below &at level. ~ l t h o u ~ h  one study found a 
significant dose-resmnse relationshiu with r e s w t  to surroaate - - 
measures of exposure, reliable dox-resplnsc information is not 
availabledueto the use ofdichotomizcdcxwsurecatc~ories anddue 
to amallnumbersof cases withintheexpo~&~mu~i~s.~ssues per- 
taining to personal exposure and latency have not been addressed. 
The two patanal occupational studies foundslatistically significant 
associations betweenneumhlastoma and brain cancer. respectively, 
in children and their fathers' exposure to EMEs.Thers was also one 
reDonof aclusterof araretumor tvpe (endodamalsinus tumors) in 
adolescent girls exposed to EMF; &om power distribution lines.... 

The mistent lv  receated patattan of leukemia nervous system 
cancer and lymphoma b thc chdhood studies and the rulingbut of 
scveraiMnfoundingexposurefacrorsintheSaviuetal.(1988)study 
argue in favor of a causal link between these tumor types in children 
and enposure to ELF magnetic or electric fields. However, the fact 
that the odds ratios aresmall and in many cases not statistically sig- 
nificant indicates that the association may not be stmnK and there- - 
fore argues against a causal relationship. 
73.2. Studies of A d u h  
73.2.1.ResidenfiaI~o~~etoPowerFreque~ Fields: In a totel 
of four repats of cancer mortality or incidence in adults residina 
nearelecdicalpowerdistribution~uipment,three werenonpositiv~ 
and the folmh was clearly positive. In a caseconuul study of adult 
leukemiainhs Angeles, there wasno associationwithelectrichlan- 
kctusagc in the home. Incontrast tochildhwdcnncer. the adultstud- 
ies weremoredifficult to interpretbecausethey lackedtheslatistical 
power to detect a relative risk of the magnitude typically observed 
in thechildhmdstudies andbecausethere was littleevidence thatthe 
cases were exposed to levels of EMFs higher than fields to which the 
u m h ~ l s  wereereexposed~herefore.noco&lusions canbemade about 
a cancer response and adult exposure to residential fields. 
732.2.Occupolio~I~urefoELFondMixedFreq~~Fklds: 
Over 30 reports dealing with cawerincidence or mortality inwork- 
ers in electrical and elecmnic occwations have been reviewed. 
Theseexposures have involved 50 or&) ~ z p o w e r  frequency fields 
as well as mixtures of higher frequency fields which are typically 
poorly &Fined The studies have been carried out in Eumpe, New 
Zealwd and the United States. Many of them werereexaminations 
of previous studies or evaluations of vital& cancerregisfry or 
occupationai data bases, and thus the populations were not formed 
to test the v h i c  hypothesis of whetha EMF exposure is associ- 
ated withinereasedcancerrisk.Most of themuseddeafhcedicates 
as a s o m  of occupational information; this information furnishes 

only a very crude indicator of actual exposure to W s .  Many of 
these aremnmdonal mortality studies, which are less informative 
than studies i f  coho~t andc&tml designs because thcirresulrs 
are afFected by exaaneous causes of death. 

In these studies h e  types of cancer predominate: (I) hemato- 
poietic system, especially leukemia and specifically acute myeloid 
ieukemik (2) n&ous sjstem cancer, inciuding brsin tum&; and 
(3) malignant melanoma of the skin These cancer sites are found 
mis tent ly  across different geographic regions. age grnups, indus- 
tries, occupational classifications and study daigm. Given this di- 
versity ofstudics, in addition to the Iikelihwd that across hmad job 
categories the exposures to various chemicals is not uniform, it is 
difficult to identifv anv single agent or emuoof confounding exw- 
sures that could eipla& the-mkistent of these same-cancer 
sitcs. 
73.2.3. RF Exposure: Repom that fccusedprimarily onexposures 
to RF radiation have shorn mixed rcsults, but most of the studies 
weredifficult tointerpe~Two early rcportsumcemingmicmwave 
lMWl exwsureoftheU.S.embassynersonnclinMoscow andradar - - -  
exposure of U.S. Navy p e ~ n n e l  sh~wedonly aslight tendency for 
increasedcancerriskatallsites. andsomewhathi&eroddsratios for 
hematopietic systemcancers.  stud^ of perso&el in a worldwar 
I1 radar research and development laboratory found no convincing 
evidence of increasedcancer incidence, but errors of exposuremis- 
classification are likely. A series of rcports of ham radio operators 
found a slatistically elevated incidence of acute myeloid leukemia 
and other neoplasms of the lymphoid system, hut M clear dose 
response trendwas seen with iongerexp&re, where the degree of 
exposure was inferred by FCC operator license class. One report of 
mi-tirary exposure to radar found inncasing rates of hematohietic 
cancer ofspecific sites, but alackofdetail limitstheabilitv to inter- 
pret the &ults. 
7 3 3 .  Surnmnrr of Human Evidence: The strongest evidence that 
there is acausa ire ia t i~nsh i~betweence~fo~of  cwca,nam- 
ty leukemia, cancer of the nervous svstem and to a lesser extent. 
fymphoma, and exposure to magnetic fields comes from the child- 
hood cancer studies. Several studies have wnsistently found mod- 
estly elevatcdrisks(somes~ldstically significant)of&sethrecsite- 
specific canun  inchildren. In two of the studies in whichmmetic 
field measurements were made, cases were observed in tho& ex. 
posed above 2-3 mG (0.2-0.3 pl') but not in people exposed below 
that level.This is supported by the fact that child~en have relatively 
few mnioundin~ influences that could explain ihe association. In 
fact the few pot&ialmnfoundm andhias& thatmighthavehad an 
effect on the results were examined bv one of the authors in some 
d c d l  and found not to be a saious problem. No other agents havc 
been idendfied to emlain h i s  association. However. there are con- 
aadictory results $& these same studies, and .dose-response 
relationships muld not be substantiated. Furthermore, thne is little 
i n f d o n  on personal exposure and length of residency in the 
EMEs. 

Additional, but weakerevideme that there is an elevatedriskof 
leukemia, canca of the nervous system and perhaus other sites 
comes from-~~ationalsndiesof ~ ~ c x ~ o s ~ .  fithoughmany 
of h e  studies have found an excess risk of these forms of canca 
with employment in cenainjobs that have ahigh pawnrial for expo- 
sure to EMFs, few or no mememcnls have actually been taken in 
those occumtions. Furthennore. information about --oation has 
m e  genaally from sources tha;muld becharacterized IL skerchy. 
The likelihood that misclassification or information bias is orescnt 
in these studiesishigh.However, elrposuremisclassihation, ifm- 
domtendsto biasrelativerisks towardthenull. Desuitetheseweak- 
nesses, the occqmional studies wnd to support fl;e rcsults of the 
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childhood studies, since tho excess relative risks occur at the same 
sites. 

The studies of residential adult exposure6 to EMF6 pmvide lil& 
evidenceofariskofleukemia,maidyhuetolackofsta(isticalpowa 
 and/^ pobably liule exposure to levels of EMFs which have been 
foundtbbe as&ziatedwithcancer in children These studies c-t 
be interpreted as evidence either for M against a causal association 
between cancer and EMF exposures. On the other hand the case  
conml shldy of cancer in C o l ~ a d a  residents does suppat an asso- 
ciation of cenaal nervous systemcancer andlymphomaifproximity 
to highament electrical wiring con6gurations is assumed to be an 
adequate surrogate for exposm. 

The shldies of adults exposed to RF radiation produced mixed 
mults,primariiy becauseof limitedsamplesize. inadequatelength 
offollow-up, im@eexposuredafaandlackofinformationonp- 
tential confounders. TheseproblemspreventmnclusiEmb to bemade 
about causal relationships with RF exposures. However, the statis- 
tically significant excess risks of leukemia in amateur radio opera- 
tors r.q& furher examination. 
7.4. Animal Carcinogenicity Evidence 
7.4.1. ELF Fields: No lifclime animal carcinoeen bioassav studies 
of ELF fields have beenrepoxted in the litera&. Two s t u b  cur- 
rently i n p m p s s  aredesigdtoobservethe inductionofacarcino- 
genic response to chronic magnetic field exposures. 
7.42.RFRadhSon:Two chonicsnxlies inmice haveusedmcd- 
ulnrcd RF radiation at 800 MHz and 2450 MH1 rcspcctively. Two 
studies in rats have used mlse modulated 2450 MHzof low w w a  
density and pulsed ~ ~ o f ' a l l  frequencies from 0 to about 2 0 ~ ~ z ~ f  
hiehwwerdensi~. rcsocctivelv. Onemousestudv used oulsed RF 

one of the mouse studies (Smigielski et al.. 1982) shows that the 
radiationenhancesthemowthrateof swntaneousmamrnwtumors 
andinasepmteexperikentenhancedthegrowthrateofskihtumors 
initiatedby achemical carcinogen, benzo(a)pyrene. In ashorrertest 
(3m0nths).thesnmcauthmssh0wedIhattheradiationals0enhwces 
the growth rate of vansplanted lung carcinoma cells. an effect at- 
tributed to the lowering of cell-mediated immunity. Unfommakly. 
histopathology wasnotreported in theothermouse study (Spalding 
et al.. 1971). so mnclusions about carcinogenicity from that sndy 
are dimcult to make. 

The special nature of the response indicates that modulated 
RFradiationmightbe apromoterorcocarcinogen. since the growth 
rate of spontaneous breast tumors. BaP-induced skin tumors and 
transplanted lung sarcoma cells is enhanced by the radiation There 
is a remote wssibilitv that bodv heating could have contributed to 
lhisrespo& since &e a b s m b e i ~ ~ p o & r i s  eslimatedto be atleast 
onehalf of the basal metabolic rate of the animals. 
7.422. Modulafed RF Rodintion: For modulated RF radiation of 
~elativelvlow wwerdmsih, 1i.e.. excludine thehiehwwerelectro- .. . 
magnetiEputsf(EMP)expcrimentof~a&tal.(i9f6)j, themouse 
exwrimenl (Praumilz andSusskind. 1962) showed arevenible oat- 
tekof lympkama andleukemia which, in &rial s-ces. &ed 
toward theendof the 14-month exposure periodbut wasnotmesent 
in animals aftera5-monthremve period. However. the shm4.5- 
minute daily exposure was intense enough to raise the body core 
temperature by YC, raising the possibility that thermal effects were 
amnmbutingfact~intheresponse.Theratstudy (Guy etal., 1985) 
showed the induction of benign adrenal medullaphecchmmocyto- 
mas andastatistically significantincreeseincarcinomas of allmgw 
andtissuesites.Therewasdsa ahigherincidenceofglandularorgan 
carcinomas which was unaccompanied by an increase in the inci- 
dence of benign tumors of these sites. Although an increase of 

tumors of all ~w in the weseeate is re~arded as only minimal -- - 
evidenceofc~mogenic actionby chemich agents, the kt that the 
RF radiaion affects all tissues in the body indrpendently of their 
individual biochemical characteristics co&titut& a reas& to con- 
sider the aggregate count a relevant fmding. 
75. Supportlng Evldence of Cardnogeniclty 

Section 5.11. presents a summary of Ihe effects of EMFs on a 
varietv of basic bioloeical nhenomena relevant in some wav to 

A - .  
mechanismsofcarcinogenesis; that information isnotrcpcatcdhae. 
ELF fields of relatively high intensity (pmducing induced body 
currents on the order of I0 pA/cm2) have enhamed DNA synthesis. 
altered the hanscription of DNA into mRNG a l W  the molecular 
~ei~htdistributio~dinin~protein~thesis, delayedthemitoticcell 
cycle, induced chmmosome aberrations, blocked the action of 
parathyroid hormone at the site of its plasma membrane receptor. 
inducedenzymesnormally active dining cell proliferation, inhibited 
differentiation and stimulated the growth of carcinoma cell lines, 
inhibited the cytotoxicity of T-lymphocytes (which indicates an 
impairment of lhe immune system)invim butnot invivo, inhibited 
the synthesis of melatonin(ahormonethat suppresses the mwthof  
seved types of Nmon), disrupted the morphology ofneLons and 
glial cells in thecentral nervous system and caused alterations in the 
bindig of calcium to brain tissks. The large variety of exposurc 
conditions and the lack of deLail on the geometry of the biological 
samples in these studies preclude a sy~tematicevaluationevaluation OF the 
actual induced currents wd field shmgths at the tissue and cellular 
level thataecausine theseeffects.In &tion. thelackof r d u c -  
ibleresults between%Lwatories limits the in&etationof Auchof 
this literame. 

RF fields modulated at the same ELF frequencies that cause 
some of the effects noted above also result in the same m n s e s .  
indicating that the ELF component may be responsible for these 
effects. Unmodularcd RFradiation has not caused anv of the effects 
noted above except for chmmosomeaberrations.~o&of the EMFS 
have caused eene mutations. sister chromatid exchanees or DNA 
damage (as r&amred by DNA breaks, DNA repair oidiff-tial 
killina of reuair defective oreanisms) in a laree number of studies. 

0ky t& ELF effectsieve been in& at field strengths 
muarable  to the low environmental e x w s m s  at which human 
canc&hasputatively beencaused: (1) the Ealciumefflux from brain 
tissueureuarationsusine 16 Hzcrossedelechic mdmarmeticfieldr: 
(2) caiciuk efflux fmmchick brain tissue after expos& of the de: 
veloping embryo to elecuic fields; and (3) the inhibition of mela- 
tonin synthesis by the pineal gland when a static magnetic field of 
appmxhkly  the sveneth of the earih's mametic field is chaneed 
&gh a m &  angleof;otation Theresultdbf the fustexperin;knt 
are one of sevaal phenomena that show a complex d e p d e x e  on 
frequency, intensity and orientation with respect to the earth's 
magnetic fields. 

Inview of theselabaratory studies, thereisreason tobelievethat 
the findings of carcinogenicity in humans are biologically plausible. 
However, the explanationof which of the biological processes is in- 
volved and the way in which these pmcesscs causally relate to each 
other and to the induction of malienant tumors is not undcrsmd. 
Most of the effects have been obs-erved at field saengths that are 
maw times hizher than the ambient fields which are the nutative 
causk of the c%dhood can- in residential situations; as ; !me-  
quence. many of the candidate mechanisms mav not be reallv in- 
Golved in therve to low environmental fields.The same &sue 
of low-dose extrawlation arises in the evaluation of chemical 
agents. 
7.6. Integrated Discussion of Separate Chapters 

The occurrence of cancer in humans exposed to low frequency 
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FROM THE FIELD 
EMFs has been observed under several different conditions in dif- 
ferent populations. Residential exposure of child re^ but not adults. 
has been associated withleukemi& lymphoma and brain cancer. and 
the same sites occur in multiplc studies of children. The fields in- 
volved in these associationsare magnetic and not elecaic fields, 
made up d primarily 60 Hz components but with inevitable high 
&equency~mponmtsintmd~ced~el~crnotorsandtheswitch- 
ing of menis  on and off. In a few studies. these effects have been 
observed in children exposed to werage magnetic fields above 2-3 
mG (0.2-03 FT) but have not been seen in children exposed to 
sm&fields.The~sofEMFexposuresinthcoccupationalstud- 
ies arevariable mrding to jobcategory, withsome jobs involving 
pulsed and modulated RF fields as well as 60 Hzpower frequency 
components. 

Thae is m e ,  but not wellestablished, evidence that higher 
&qency components hme different effects than 60 Hz compo- 
nents. Electrical switchyard wokem exposed to spark discharges 
just before blwd samples are taken have c h m m o m e  abamtions, 
whereas similar workers with no such exmure do not Chmmo- 
some aberrations have been induced by u;imodulated RF fields as 
well as by ELF fields. A recent preliminary report of an epidemio- 
logic study of telephoneworkers shows adifferenteffe (rarebrea~t 
tumors in males) m people working in the "central office." where 
switching equipmentis typically ccncenWted, than incablesplieess 
neukemia> who mumablv are exwsed to medominantlv 60 Hz 
power frequencies. Both eleceic and magnetic fields are more ef- 
fective ininducing cum.nts in thebody if their frequency is higher, 
so that if inducedcurrents are responsible for those effects. then the 
hipher frmuencv mmaments are exwcted to bemore effective. If 
itLrme& as &osh;dies indicate, &efathers'occupationsinelec- 
tricaliobsisafac~inthe&ve1oomentofle~~aintheuchil~ 
then&eqestionisraisedwb&theeffectcouldbe~ttedv& 
haitable genetic damage in spmn. This specnlative hypothesis 
needs m b: investigated. 

Althoueh there are several candidate EMF-induced bioloeical 
phemm&...that muld explain how a cancer-nse is causk in 
the wholeorawirrnbvthesefiel&110neof theseoranvmmbimation 
of thm has been ;eriIied ex&rimentally, eitherin IaLwrato'y 
animalsorinhumws. Withoutunderstanding whichcombination of 
these is relevant to the c b o g e n i c  process, it is not possible to 
hypothesize what aspect of EMF exposure is wpnsible  for bio- 
logicaleffects: i.e.. frequency, average peak 6eld smgth ,  duration, 
time of day. whole-bodv averaee versus local critical site. electric 
versus mabetic fields, orientazon with respect to the eanh's static 
mametic field.The choice of which ascect of the fields is the most 
rel&ant could be based on either hr ; ledge of the conect mecha- 
nismof actionoronem~irical e~idemiolozvmrrelations. but given 
the, cumntlackof inf-ation;neither method can save as a h i s  
for a dose-respanse analysis. 

Thereare;everal indications that E m s  might contribute to the 
induction of cancer via indirect mechanisms, in contrast to a direct 
mutagenic @stionof DNA as is the case with nitrosamincs, polycy- 
clic m a t i c  hydrocarbons or other DNA-akylating agents. 

First EMFs havenot caused erne mutations in anv of thelame 
number bfexpaiments carried o;t with both ELF ani RF fields: 

Sccond there is no indication from the animal studies !hat RF 
fieldscsu&ade-novo inductionofarmon. Onthemntrary, themice 
experimerus by Szmigielskiet al. (1982) indicate that unmodulated 
RFradiation acts as agmwth stimulator for preexisting tumors. The 
same ~owth-stimulatinp. or mmotion charactaistics of RF fields 
couldixplain the induc2onbf glandular tumon in the Guy et at. 
(1985) lifetime rat study ofmodulated RFradiation. since many of 
ihe gl;indulartumors ininthat study had anamally high spontw&us 

-. . . -.. - -. 
A third factor indicating that there may be multiple causes of 

carcinogenic action is that 120 Hz-modulated 2450 MHz radiation 
can act as aninitiatorof phorbol ester-promotcdcell tmnsformation 
in mouse embryo cell c~lnrres. 

Finally. there are possible cancer induction mechanisms medi- 
ated by rhe cmml nervous system causing neuroendocrine influ- 
ence on celbllar pmliferation These mechanisms involve possible 
extremely sensitive detection of magnetic fields by the retina with 
mulling neural control of pincal melatonin activity, which in tum 
modulates esmeen and mlaclin levels in the blood slmlv to the .. . 
~ast.~slate&other'homonally-x11~itivetissues.Othcrspecu- 
lativechainsof evenucouldbe fabricated from theexistine informa- 
tion in this donrment, and this one is mentioned here od; as an ex- 
m~lethattherearemanvwssibleexplanations botnoverifiedones. 

'~nviewofthis, i t isl i i~ly rharif~~sdoconmbutelotheinduc- 
tionofcwcrr. thecausalrelationship will mbablv turnout tobede- 
pardentonmany chemical factors &d&~siolog<calmnditionsthat 
are cu~rnt ly  voorlv understood. 

There Geetwo &sues in the hazard evaluation of chemical car- 
cinogens that are analogous to issues for EMFs. Itmaybe helpful to 
explore whet he^ the assumptions and umventions developed for 
chemicals are applicable to the EMF problem. 

One analogy is that EMFs are mixtures m i s t i n g  of several 
frequencies, intensities and combinations of el%& and magnetic 
fields. which (for ELF frequencies) occm in arbitrary proportions. 
One approach to the assessment of chemical mixmes is to identify 
h&us mmponents of the mixture and, assuming additivity of 
wmwnents, mnsiderthe~iskofthemixhiretobemowrtiodtothe 
riskof the hazardous components. 1f this concept were appliedto the 
EMFmoblem then mametic fields b m  60 Hz wwer usarc in the 
homewould be the oAy "hazardous wmpon&t" idanikd, al- 
thou& there is some indication that occuuational exwsures of 
adult;; to mixed fields may cause the same eifect. ~abor~atory stud- 
iesundarelativek conmlledmnditions of exwsurehavenotbeen 
able to test the additivity assumption for EMb components or for 
chemical comments excat for a fewrarecases. but one feels more 
mmfohzblc iiththe lana.~ithchcmical agents, the basic phenom- 
cnonisultimately some chemicalreaction. which is ex~ecled to have 
additive prop&= at low enough concentrations. 0;s least to be 
monotonicin thesense thatmorechemicaldwesaereatereffect 
With EMFs, however, the ultimate causaiive interac'iion between 
fields and bioloeical svstcms is ~ O W R  and there is catainlv no 
additivity with k F  ani ELF fields. or with ELF electric and ~ L F  
mametic fields. The cmseaenceof not beme able to add the risks 
forkfferente~~osures is thh the effects for &hcombinationmust 
be investigated and assessed seoanltclv. 

~ n o t h k  analogy is the simiiarity &tween the "biologically ef- 
fective dose" for chemical a e n u  and the critical electrical measure 
of tissue "dose" which ca& the effect for EMFs. For chemical 
agents therelationshipbetwe~1"administaed dose" andaeffective 
dose"has been studied occasionally, but only rarely. In the absence 
of thisinformation, thedefaultposition fachemicalagents hasbeen 
to assume a linear relationship. Then there are hosts of unresolved 
questions in determining whether the biological effect is propor- 
tional to the"effectivedose."These ouestions arise when. as isusu- 
ally thecase, themechanism of actioh is not known.  ere again the 
linearity assumption is made in the absence of howledge, and the 
overalldefauitpositionisthattheadvmeeffectisproportionaltothe 
adminiskid dose of the chemical agent. For EMFs. the "tissue 
doses" muld becalculated, typically withgreatdimculty anduncer- 
 taint^. but the same hme of ouestions needs to be answered about 
whichof thesedose&ekcs & r e l e v a n t f o r E M ~ e x ~ ~ .  As with 
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chemical agents. thechoiceof acandidatemechanism of actiondic- 
tams which tissue dose metric is qmpriatc, and there could be 
several mechanisms for each of the administered agents. For EMFs, 
thedefaultlin&ty assumptionisnot appropriate basically because 
there are frequency and intensity "windows" of activity for more 
than one Eh@-inducedbiological effect and such "window" inter- 
actions cannot be ruled out as contributory to cancer causation. 

In conclusion, the severalstudies showing leukemia. lymphoma 
and cmcer of the nervous svstem in children exmsed to mametic 
fields from residential 60 H; electrical power dikibution sy&ms. 
s m r t e d  bv similar fkdines inadults in several ocmationalstud- 
ies'hsn invdlvingelectrical~wer~uencye~sur&, show awn- 
s is tenl~auemofresme thatsunaests, but doesnotprove. acausal 
l i  ~ & u e n c ~  components higher thnn 60 Hz cannot be ruled out 
as contributing iacton. Evidence horn a large number of biological 
test systemsshowsthatthesefieldsinduceb~ologicaleffectsth~are 
consistent with several possible mechwisms of carcinogenesis. 
However. noneof theseprocesses has beenexperimentally linked to 
the inductionof tumon, eitherinanimalsorhumans, by EMFs. The 
particular aspects of exposure to the EMFs that cause these events 
are not known. 

In evaluating the potential for carcinogenicity of chanical 

UPDATES 

agents. EPAhas developed anapproach thatattempts to integrateall 
of the available information into a summary classification of the 
overall weight-of-evidence that the agent is carcinogenic in humans. 
At this time such acharacmizationregarding thelinkbetweencan- 
cerandexposureto EMFs isnotappropriatebecausethe basicnahm 
of theinteractioubctweenEMFs andbwlogicalpmcessesleading to 
canm is not understcod. For example. a real possibility exists that 
exposure to higherfieldslrengthr is actually less hazarQus thanex- 
posure to low field suengths. Because of this uncertainty, it is map  
propriate to make generalizations about che carcinogenicity of 
E m s .  As additional studies withmore deIinitive exposure assess- 
mentbecome completed, abetterunderstanding of thename of the 
h d  will begained. With ourcturent understanding we caniden- 
tify 60 Hz magnetic fields hum power lines and perhaps other 
source6 in the home as apossihle, butnot proven. cause of cancer in 
p p l e .  The absence ofkey information summarized above makes it 
difficult to makequantitotiveestimatesof risk. Suchquantitativees- 
timates arenecessw before judgments about thedegree of safety or 
h d  of agivenexposurecanbemade.niis situationindicates the 
nced to continue to evaluate the information fmm ongoing studies 
and to hmha evaluate the mechanisms of carcinogenic action and 
the characteristics of exposure that lead to these effects. 

LmGA TION 
FM Radio-Cancer Suit Settled ... KYGO, an FM radio sta- 
tionnearDenver.CO, has sellled a lawsuitallegingradiation- 
induced cancer for an undisclosed sum. The suit, filed in Au- 
gust 1988 agninststadonownerJefferson-PilotBmadcasting, 
Inc., charged that RF radiation had caused Beryl Main to de- 
velop non-Hodgkin's lymphoma and hadexposed his wifeto 
aninereesedriskoCcanccr(sceMWN. S/089).Theagreement 
was reached in late March just as the case was about to go to 
trial. "I'm not permitted to disclose the terns of the settle- 
ment," B ~ e e  DeBoskcy, the Mains' attorney, told Micro- 
wave News. "I am totally unable to describe them." De- 
Boskey, of Silver & DeBoskey, is based in Denver. A 1986 
survey by the EPA identified RF levels as high as 300 )LW/ 
em2 on the patioldeck of the square dance camp Beryl Main 
owned and operated with his wife near the KYGO broadcast 
lower-a hotspat of 10.35 mW/cmz was measured at the base 
of thetowwfsee MWN, IvVA87). After the data we~released, 
KYGO lowered its power output from 100 kW to 1 kW and 
agreed to limit radiation levels on camp properly to 10 pW/ 
cm2(see MWN, M/J87). The station later moved its antenna 
and transmitter. 

OVENS 
Salty to the Core ... Salty f d s  cwked in a microwave oven 
may not heat evenly, two micmbiologists at theU.K.'sLeeds 
University have concluded after doing a simple experiment 
with mashed potatoes. In a leuer to Nature (April 5,1990). 
Drs. Stephen Deallw and Richard Lacey describe how the 

higherthesalt (orany otherioniecompound) concentration in 
mashed potatoes, the lower their core temperatures aftw mi- 
cmwavecooking. They suggestthattheirfinding may explain 
the recent increases in salmonellosis in theU.K., which is as- 
sociated with eating incompletely cooked foods. Prepack- 
aged microwave fwdswhich  often have high sodium con- 
cenlrationsmight also be affected, they note. They suggest 
that the poorpenenationof microwaves in saltier foods might 
bedue towthe induction of electriCayionic flow in the surface 
of food," and that this would also explain why "commercial 
foodheatedinmicmwavescommonly boilson thesurface but 
is cool on the inside." (For more on incomplete cooking, see 
MWN. Ju81. A82. SD88 and IvVA89.) 

PEOPLE 
Dr. Carl Durney of the University of Utah, Salt Lake City, 
has been elected to membership in the National Council on 
Radiation Protection and Measurements (NCRP) .... Dr. 
Andrew Marino, the editor of the Journal of Bioelectricity, 
has announced that Dr. Ross Adey of the VA Medical Center 
in Loma Linda, CA, and Dr. Jocelyne Leal of the Ram611 y 
Cajal Hospital in Madrid, Spain, have become assistant edi- 
tors of the journal. Dr. Jerry Phillips, who recently joined 
Adey's lab, is stepping down as an assistant editor....&. 
Keith Florig has left Carnegie Mellon University to join the 
Arms  Control and Disarmament Agency in Washington, 
DC .... Dr.SolSax,fomerly ehiefphysieianatOntarioHydro, 
is now director of occupational health for Boeing Canada's 
DeHavilland Division, based in Downsview, Ontario. 
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CLASSIFIEDS 
I News About Microwave News I 

Bound Editions 
The first five years of MicrowuveNews(1981-1985) will soon 
be available as a bound volume for $450.00. Look for the 
second volume (1986-1990) in early 1991. Formore informa- 
tion, contact Jennifer Gorcn at (212) 517-2800. 

Ten-Year Index 

I Wearecurrently planning aten-ycarindexofMicrowuveNews. 
We are trying to gauge interest in this effort. If your company 
oracencv is intercstcdinmonsorinctheindex.ole;lsecnll Louis I I " .. 
sl&in a< the number aL&e. 

Power Line Papers Delayed I 
I Despite the many requests for "Power Line Popen." we have 

decided to delay its intmduction We will  keep you posted. I 
SafeVDTs withO.0milliGauss (magnetic radiation) as well as 
0.0 Voltslmetrr (electric radiation) at 60 Hz and at VLF fre- 
quencies. Used by U.S. Congress, U.S. EPA. NY State & Yale 
Medical School. Magnetic radialion milliGauss meters to 
measure power lines. VDTs. TVs. Call George Lechter at 
(800) 222-3003 or (617) 444-7778. or write for Bterahlre to 
Safe Computing. Inc., 368 Hillside Ave.. Needhq MA 
02194. Licensing and territory rights available. 

Announces a breakthrough in AC magnetic field measure- 
ment - the MSI-20 - an accurate and affordable digital I 
Gaussmeter for measuring power-frequency AC magnetic I 
radiation. 
The MSI-20 combines a calibrated 
plug-in sensor - the MAG CHECK - 
with a high quality, fully functional 
digital multimeter. It provides 
direct readout in rnilligauss from 
the meter's display, with an 
accuracy of +7%. The MSI-20 
allows measurement from 
0.lmG. to 200,000 mG. in four 
ranges. 
Easily used by both pm- 
fessionals and consumers, 
the MSI-20 also includes a 
comprehensive handbook 
for survevine maenetic fi 
There's eien'a chacter on current health 
research fmdmgs concerning the apparent effects of 
magnetic radiation on humans. 
At only $119.95, the MSI-20 costs less than half that of 
equivalent digital gaussmeters. 

To order, call 4151486-1024, 
or send $1l9.95 plus $4.00 for shipping & handling to: 
MSI, 2425B Charming, Ste. 489, Berkeley, CA 94704. 

ELF MAGNETIC FIELD METER 
MFG. by COMBINOVA AB, SWEDEN 

e Portable, rugged, weather resistant. 

I a Locates sources 5 to 1000 Hz. 
Q Meets Swedish requirements for accuracy. 
* Programmable, stores 4000 measurements. I ERGONOMICS, INC. I 

P.O. BOX 964. SOUTHAMFIKIN, PA 16966 1215) 357-51241 FAX Inn 3 m U  

I Carnegie Mellon University I 
Department of Engineering & Public Policy is seeking 
engineers interested in pursuing dcctoral studies orpost- 
doctoral research on technicnl and policy issues related 
to possible health effects of 60 Hz fields. Familiarity 
with power systems and good English skills are essen- 
tial. Send resume, references, and writing sample to: 
Prof. M. Granger Morgan, EPP, Carnegie Mellon Uni- 
versity, Pittsburgh,PA 15213. 

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

I 
I 1 for $130.00 ($150.00 Canada & Foreign). I 

[I-..- back issues, 1981 -1 989, 
I 
I 

$95.00 per year ($100.00 Canada & Foreign). I 
[U.S. Funds Please] I - 

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

State Zip 
I 
I 
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Four New Cancer Ciusters . NCI Bars 
EMF Testimony. Mitigation Projects and 
Workshop Changes in Congress - HU's 
Record on Asbestos. HE/ Pianning 
Meeting FDA ELF Working Group. - 
UK Poker Line Dispute 
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NIH Seeks EMF Research Proposals 
Three States Consider Power Line Bans 
State and Local Actions: 

California Colorado. Connecticut - 

, I  

Iilinois - Maine . Massachusetts - 
Missouri. Oregon - Washington 

l I  

Pennsylvania PUC Forced To Review EMFs 
Power Line EMFs Scrutinized in Australia 
Florida To Revisit ROW Limits 
Annual DOE EMF Research Review 
Mefa-Analyses Point to Health Risks 

Computer industry Seeks VDT EMF Limifs 
Over-the-Horizon Radar Cutbacks 
BENER Digest Is Back 
ELFand RF/MW Measurement Notes: 

Residential Surveys - EPRi Dosimetry 
Workshop. New ELFand RWMW Meters 
National Testing Group. Resources 

I 

- 
SAB Subpanei Members 
Bromley on EPA Cancer Report 

FROM THE FIELD p. 12 
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Teil on EMF Exposures in Office Buiidings 

UPDATES pp. 14- 15 
EMFSensitivity Meeting in Sweden * 
Guimond Leaves EPA ORP "Bosfon 
Globe" Takes VDTPrecautions New Editor 
at "Journalof Bioeiecfricity" Batteiie 
Workshop on EMFs and Policy and more... 

CLASSIFIEDS pp. 15- 16 

EPA's SAB Panel Seeks 
To Downplay EMF-. Cancer Link 
Members oftheEnvironmentalProtection Agency @A) Science Advi- 

sory Board's (SAB) panel on electromagnetic fields (EMFs) plan torecorn- 
mend a weakeningof the agency's finding that EMFs are a"possible,butnot 
proven, cause of cancer in humans" ( s e e m ,  NN/D9. 

The panel, oEcially kncwn as the SAWS Non-Ionizing Elechic and 
MagneticFields Subcommittee, held its secondmeeting, April 12-13 in San 
Antonio,TX, toreview EPA's draftreport, Evaluation of thePotentia1 Car- 
cinogenicity of Elecbomagne fic Fieldr. 

Many panel members arguedthattheexecutive summaty oftheEPAre- 
port assumes an increased cancer risk, which is not supported by the rest of 
the document, and that, in general, the report reveals abias toward a positive 
association between EMFs and cancer. Dr. Bary W i  spoke for many of 
his colleagues on the panel when he recommended that the report should be 
made6'alot less inflammatory."Intemtingly,thefomalcl~~cation of the 
cancerrisk,ahotlydebatedissue whenthedraftwasfixstreleasedinJune 1990, 
was hardly mentioned (seeMkW, WW). 

SomeEPA staffers, however, left the meeting believing that the panel's 
recommendation to include recent studies showing an EMF-cancer l i -  
particularly the one by Dr. John Peters of the University of Swthem Cali- 
fornia in Los Angeles, and several on male breast cancer(see MWN, J/A!30, 
J/F91 and Ml.491)-would smngthen the report's conclusion of an in- 

(continued onp.12) 

Congressional Panel OKs EMF Funds, 
Cautions EPA on Cancer Reaort 

The U.S. House of Representatives' Committee on Science, Space and 
Technology has authorized $2.2 million for electromagnetic field (Em 
research. In the process the committee warned Environmental Protection 
Agency (EPA) AdminislratorWiReilly that thecredibility of theagen- 
cy's draft assesment of EMF-cancer risks is W i g  h t e n e d  by White 
House "intervention" and by indusay-related lobbying. 

Thecommittee's Subcommittee onEnvironment, chaired by Rep.James 
Scheuer @-NY), is planning a hearing on EMFs for late July, a u x d n g  to 
a congressional aide. It was originally scheduled for June 25 but was post- 
poned to allow slaff more time for preparation. The agenda has not yet been 
set Last year, the Scheuer subcommittee held a hearing on EMF funding 
leeislation (see MWN. JlA9001. " - ~ ~ ~  ~ . - ~ ~ ~ - ~  , ~ , ~  -.,. 

On May 22, the committee approved without significant opposition an 
amendmentbyRep.GeorgeBrown@CA),thecommitteechahan,piving 

(continued onp.14) 



ELF NEWS 
u Power Line Talk N 

The number of cancer clusterr; anecdotally linked to EMFs 
continues to grow (seeMWN. S/090), with three new clusters 
reportedinCaliforniaandoneinPennsylvania In kesno, CA, 
school officials have agreed to dose part of an elemenlary 
school within 110 feetofa230 kV powerline. "Even though we 
don't have conclusive evidence, we are going to move ahead," 
thc school dishict admiimtor told TheFresno Bee (May 15). 
The decision came after teachers and parents protested, charg- 
ing that ten teachersandaideswhoworkedin the ten classwms 
closest to the line developed c a n c e r 4 0  have died-during 
the past decade. In Garden Grove, CA, 11 of 65 Pacific Bell 

son, Lucius Sinks and Margaret Tucker-violated NU limits 
on ontside income by testifying f a  the New York Power Au- 
thority and wae later reprimanded (seeMWN. S m 8 ,  N/D88, 
J/F89, S/089 and J/F91). "Wemisjudged the political sensitiv- 
ity of the sitnation," Stonehi said. In an interview with The 
Scientist (May 27). Stonehill saidthat, "At the time, we thought 
weknew what the scientific evidence said about the issue. But 
it later became clear that we didn't know the answers." 

employees who workedhab~mentofiicedevclopedcancer. Two new EMF mitigation research projects arc under way. 
while there were no cases among the 75 workers on the ncxt PowerTechnoIogies,Inc. 0 . o f  Schenectndy, NY, submit- 
flwr. The basement office is adjacent to a room in which 
elecaicity brought into the building is converted to run tele- 
phonesystems(seea1sole~erhmRichardTeU onp.12). VDTs 
are also used in the basement "I do believe these ~MFs.1 could 
very possibly have something todo with it," one worker told the 
AsmiitedPress's (AP)LeeSiegel, whoreportedon thecluster 
in a threepart, widely-syndicated story starting on May 5. Pa- 
cific Bell officials told Siegel that they never thought to meas- 
ure EMFs firom the power room or from the VDTs. A union 
official has suggested sevedpossible causes of the cluster, in- 
cluding automobile emissions from wailing cars lined up near 
abasemeutoffice window. In San Jose, CA, county health of- 
ficials are planning to study five cancer caw--four of which 
havebeenfatol-inanofficebuildingnearapo~erline~a~c~nl- 
ing to an AP report appearing in The Las Angeles Times (May 
23). Previous investigations addressed the building's air and 

ted the winningpmpd to the Florida Department olEnvi- 
ronmentaIRegulation @ER).Theone-yearcontract isnot yet 
final, but sources say it is l i l y  to be for acveral hundred 
thousanddolIars. According toDr. Kenneth KIainofEnergetics 
inColumbkMD, whoismanagingtheprojoctfortheDER,PII 
will review current and proposed mitigation l i i  designs  
looking at both overheadand underground options-4 eval- 
uate their effectiveness in Florida's environment of high salt 
sprayandfxzquentlightning. (Kleinllsedtonm theDOE'sEMF 
pmgmm.)PIlwiLlrecommend twomitigation dwignseechfor 
230 kV and 500 kV lines. Funding for the study will come out 
of $1 million provided by the Florida Elechlc Power Coordi- 
natingGmup,autility lobbyingassociation. IT1 isanemploy- 
ee-owned company formed more thnn a decada ago by f m e r  
GEwoikers.Onamuchmallerscale,onMnrch 11,EPA hired 
ICF, Inc., a Fairfax, VA, consulting T i ,  lo aw#8 which con- 

waterquality.InScrantoa,PA,residentssuspectthatfourcases sumer product manufaculrers are taking steps to reduce EMFs. 
ofcancerandfivescasesofHodgkin'sdiseasewi~oneneigh- So far, only VDT makers and elecuic blnnkct companies are 
borhd were caused by a nearby 69 kV power line. "It's very 
iiightening and there's too much for it to be a coincidence:' the 
mother of a 10-year-old with lymphoma told the Sun@ In- 
dependent (January 13) of neighbaing W h B a t r e ,  PA. At 
the residents' urging, US. Senator Arlen Specter @-PA) has 
asked the Centers for Disease Contml to investigate. Pennsyl- 
vaniaPower & Light, which owns the line, has agreed to work 
with local residents on a panel to consider how to resolve the 
controversy. Suanton Maya Jim Comors brought the local 
concern to a national audience when he testified in January 
before EPA's Science Advisory B w d  panel evaluating the 
agency's EMF report ( s e e m ,  J/F91 and p.1). 

Rumors that theNational Cancer Institute (NCI) has banned 
its scientins fmm appearing as expert wilnesses on EMFs have 
beenconfmed(seeMWN,J/F91). Dr. Elliott StonehiU,NCl's 
chief ethics officer, told MicrowaveNovsthat the NCI now has 
a policy of denying requests h m  staff members to testify in 
EMF cases. In 1988, three NCI scientists-Drs. Stuart Aaron- 

changing their products because of perceived consumer con- 
cerns about EMFs, reports an EPA staffer who declined to be 
identified The limited fmdings have led EPA officials to ques- 
tion whether the informal survey should mntinuc, he soid. At 
most, EPA expects to spend about $25.000 on the effon...On 
September 10, Washington state'sEMF task force will hold a 
oneday symposium in Seatlle to address EMF mitigation 
techniques. ?hemeeting is Freeandopen tothe public. By Janu- 
ary 1992, the task force, as required under state law, must m- 
ornmend to the legislature ways to reduce human exposures to 
EMFs (see MWN. W190). For more mformaion. conmacr Patti 

Congressionalcloutrests incommiueechairmanships,and two 
new chairmen have EMFs on their agendas. Rep. George 
BrownpCA), whoisnowrunnhgtheHouseScience, Space 
andTechnology Committee,has shownacontinuing inkrestin 
EMF health effects and recently sponsored an umcndment 
aUocating$2.2million forEMFresentch. Brown's smff rcprt- 



edly hasmetwith other membersof thecommitteeinterestedin 
EMFs, including Rep. James Scheuer @-NY), whose Sub- 
committeeon Environment is planning a hearing on EMFs f a  
late July (see p.1). The resignation of Rep. Morris Udall @- 
AZ) hasputRep. GeorgeMiUer @-CA) inchargeof theHouse 
Intaior and Insular Affairs Committee. In 1987, Miller held a 
hearingonthehealtheffectsofpowerlines,pmm~mgthaL'We 
arenotgoingtolettheissuedie"(seeMWN,NP871. Millerhad 
scheduleda hearing formid-January to investigatechargesthat 
the White House had interfered with the release of EPA's draft 
review report on EMFs and cancer (see MWN, NP90 and J/ 
F91); it was canceled because of the start of the Persian Gulf 
war. AMilleraidetoldMicrowaveNovs thatEMFs"areonour 
agenda. It'sanissue thatwe will continue to lookinto." Among 
the Interior Committee's members areRep. Peter Kostmayer 
(D-PA), who held a hearing on EMF research last spring (see 
MWN, WAN). What all this adds up to is a growing likelihood 
that EMFs will athact unprecedented attention in the 102nd 
Congress. 

emergingas theleading candidate mcoordinatea majorpuhlic- 
privateEMFresearchprog;im(seeMWN. M/A9l),theinstitute 
is drawing scrutiny from all sides. Some who argue that federal 
funds should be kept sepante from industry supponare circu- 
lating an article that is critical of the HEI's public-private pro- 
gram on asbestos, Health Effects Institute-Asbestos Research 
(HEI-AR).InCTheHEI-AR: Who is MfectingWhom?" (Asbes- 
ioslssues. Janua~y 1991). aUomey ~ d w a r d  westbrook of the 
Charleston. SC, law lirm of Ness, Motley, Loadholt, Richard- 
son & Poolequestions the project's closeddooroperations, the 
use of paidasbestos indushy witnesses on HEI-AR's scientikic 
review panel and the project's "resistance to any criticism, even 
consmctive criticism." Westbrook concludes that HEI-AR 
should face congressional scrutiny if it refuses to change its 
ways. Dr. Andrew Sivak, HEI's executive director, shrugsoff 
thecharges. "I am confident that when the HEI-AR report is re- 
leased,theunbiasedmtureof thepanel andthe fairandhalanced 
contentofthereportwillbeapparent,"hetoldMicrowmeNews. 
Onanotherfront, aNew Jersey EMFactivist is startingaleuer- 
writing campaign "to legislatures throughout the U.S. to stop 
[the HE11 from becoming a middleman in the EMF arena." In 
aleuertofellow activists,Eileen Kotter of theCenterforPublic 
Information on Electromagnetic Radiation in East Brunswick, 
NJ, wrote that, "Allocating DOE and EPA EMF research mon- 
ies to an organization with no previous experience in this area 
has many people wondering who sfaged this event" 

TheHEIwillholdtheheGrsrmeetingofitsfessibility study group 
June 11-12at theBostonianHotelin Boston,MA.Inearly May, 
Dr. Richard Setlowof theBrookhavenNationalLabsin Upmn, 

NY, agreed io serve as chairman of the project's feasibility 
study committee. Setlow is best known forhis workon ionizing 
radiation, though hepreviously chaired aNational Academy of 
SciencesNationalResearch Council panelon ELFeffects (see 
MWN,WA89).Theothercommimmemhare:NWsPeter 
Blumbag, CharlesEhret of GeneralQuonobionics,Inc.; The 
odore Li ta ia  of the Catholic University; Ma& Misakian of 
theNIST; W i  Moloney of Boston's Brigham &Women's 
Hospital; Richard NucciteUi of the University of California, 
Davis, Russel Reiter of the University of Texas Health Science 
Center, San Antonio: Jeffrey Saffer of the JacksonLabora~, 
David Savia of the University of North Carolina, Chapel Hill, 
Asher Sheppard of the VA Hospital in Lorna Limda, CA; 
Thomas Tenfade of Bauelle Lab; and James Weaver of MIT. 
TheHEIhasalsosetupanObseryers' Study Committee,which 
includes representatives from the CDC, DOE, EPA, EPRI, 
FDA's CDRH, NCI,NIEHS,NIOSH, SouthwestResearch In- 
stitute and the House of Representatives' Subcommittee on 
Environment According to E l ' s  Sivak, a draft research plan 
should be completed by November. The HE1 has closed the 
meeting to the &s because, according to Sivak, participants 
should havea"candid, open discussion." Sivkalsosaidthatthe 
institute still has not m i v e d  fnnding from EF'A, though he is 
confident that it will come through any day. 

The FDA's CDRH has setup aworking group tocoordinate the 
agency's work on ELF fields. According to the center's Dr. 
Alan Anderson, five different offices at the CDRH handle at 
least oneaspect of ELFEMFs and the working group will "en- 
sure coordination." Another CDRH staffer participating in the 
working group noted that its formation is G i n d i d o n  that the 
center is paying "a little more attention" to EMFs. 

Residents of Beckton, in east London, UX., are campaigning 
toremovea400kVoverheadpoweslinewhich they believehas 
caused incmed rates of cancer and a case of mild epilepsy, as 
well as headaches, depression and lethargy. There is "a buildup 
of tensionand fear"aroundEMFeffects, theBecktonResidents 
Association's chairman, Gordon Marcham, told The Indepen- 
dent, a daily newspaper. He added, "Nobody will buy your 
house."Natioual Grid, theBritish elechicitydistributioncom- 
pany, estimates that itwouldcostas much as fM) million ($102 
million) to bury the line. The company insists that the Iink b e  
tween EMFs and ill health is unfounded. But Powematch, a 
British watchdoggroup,calculates thatEMFexposure from the 
power line is almost 150 times greater than the threshold level 
at which health is affected, based on epidemiological studies. 
Concern in England over the health effects of EMFs made 
headlines a yearago, when Great Yannouth, acity on thecoast 
of East Anglia, rejected a proposed overhead transmission line 
(see MWN, JIA90). 
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NIH Seeks Proposals 
for EMF Research 

Citing widespread public exposures to extremely low fie- 
quency (ELF)electrornagneticfields (EMFs) and growing con- 
cerns about the'u possible hazards, the National Institutes of 
Health (NIH) is soliciting proposals for research on ELF EMF 
bioeffects The request was issued "to encourage and foster 
investiw-initiatedbasic andappliedresearch on the possible 
health effects of EMFs" fmm power lines and appliances, ac- 
cording to the program announcement 

The National Institute of Environmental Health Sciences 
(NIEHS), theNational Institute of Neurological Disorders and 
S W  (NINDS) and the National Institute of Child Health and 
Human Development (NICHD) published a joint request for 
EMF pmposals fmm individunl researchers p o l )  and fmm 
young investigators (R29) in the May 17 NIH Guide. 

'Wean: hying tosolicit thescientifrccommunity tobecome 
more involved in lhis area." NIEHS's Dr. Michael Galvin told 
Microwave News. He stressed that, even though NLEHS closed 
down its internnlresearch efforta few yearsago, theinstitute is 
'bery interested in receiving applications" (seeMWN. JIA87). 

Galvin's call for proposals was echoed by NINDS's Dr. 
EugeneStreicher.'~reisafeelingthatNlHisnotsympthet- 
ic to EMF proposals, but that is not n d y  so. We are 
genuinely he &din atelephone interview. Howev- 
er, Streicher noted that there is no money earmarked f o r m  
research and that applicants wiU have to compete with al l  those 
submitting proposals for dl other research areas. He amibuted 
the impetus for the NIH initiative to congressional interest 

"It'sagoodsign, butitwouldbeevenbeUerifNlHsetaside 
a pot of money exclusively for EMF research:' Dr. George 
Harrison of the University of Maryland School of Medicine in 
Baltimore told Microwave News. 

Some researchers are expressing concern that most of the 
review panels donot have exptke inEMFs and therefore may 
not be in a position to judge proposals adequately. 

Nevaiheless, there already are signs that the climate for 
EMFresearch at NTH is changing. NIEHS recently awarded a 
five-year, nearly $2 million grant to Drs. Ann Henderson of 
Hun@ College and Reba Gwdman of Columbia University, 
both in New York City, for a study titled, "Dces Exposure of 
Human Cells to EMFs Cause Cancer?" 

In addition,&. Stephen Cleary of VuginiaCommonwealth 
University in Richmond has received an $834,000, four-year 
grant fmm NIEHS to study ''Radiofrequency (RF) Radiation 
Cellular Mechanisms." Cleary told Microwave News that he 
willusethemoney "todeterminethemechanism ofRF-induced 
cell proliferation" (see MWN, MI.490). 

In its May 17 announcement (PA-91-53), NlH called for 
basic research pmposals which are designed to: 

A. Determine the effectshnechanisms of action of EMFs on 
cellular responses such as DNA synthesis. modularion of ion 
binding and interaction with hormones and growth factors. 

B. DetPrmine the effects on cancerprocesse~ in vivo md in vim. 
C. Determine the effects of E M S  on ~ n c t i v ~ d e v e l o p -  
mental andnervous systems invivo and in vim. 
D. [Develop] w e l l c h a r a c t d  EMF exposure systems for 
assessing biological effects. 
WhenBskedtomparetheNIHpmgramtothatofthe 

Electric Power Research Institute and the one bemg developed 
bytheHealthEffectsInstihlte,Gnlvin&dthattheNIHpmgrnm 
wiUhavea"broaderfocus."adding thaS'Wemgoingtoletthe 
scientific community determine the areas we address." 

In late 1988, theNationalCancerInslitute (NCI) announced 
that it would sponscu an epidemiological study of the possible 
linkbetween childhoodcancerandEMFs (seeMWN.JlF89). At 
that time, a number of N U  scientists dismissed EMF health 
risks as paid wimesses, later prompting NCI ethics officials to 
bar N U  staff from consulting on EMF issues (see p.2). 

Last year, the National Toxicology Prognm, in which 
NIEHS is a participant, announced plans for a $6-10 million 
program for animal studies on the reproductive, developmental 
and minogenic effects of ELF EMFs (see MWN, SlO90). 

Inquiries should be directed to: Dr. Michael Galvin, Pro- 
gram A d m i n i i r ,  Scientific Programs Branch, NLEHS, PO 
Box 12233, Research Triangle Park, NC 27709, (919) 541- 
7825; Dr. Eugene Sneicher or Dr. Watson Alberts, Division of 
Fundamenla1 Neumsciences,NINDS,Federal Building, Room 
916, Belhesda, MD 20892, (201) 496-5745: and Dr. Felix de la. 
Cruz, Chief, Mental Relardation and Developmental D i i -  
ties Branch, NICHD. EPN, 631. Bethexla, MD 20892. (301) 

~ ~ 

496-1383. 

Three States Consider Power 
Line Moraforiums 

State legislators in Michigan, Rhode Island and Tennessee 
haveinaoduced bii to ban powerlineconstruction tempormi- 
ly. The proposed moratoriums are part of a flood of state and 
id ac&& to regulate EMF expo&es (see opposite page). 

XkRhode Island Senate andHouseof Represmtatives are 
expected to vote on moiatorium legidation berm the current 
~ionendsinJune.whiletheMichigan andTennesseepropos- 
als will probably not move out of committee, sources say. 

Rhode island Bills out of Committee 
The Rhode Island legislation, inaoduced by Senam Mi- 

chael Lenihan and Rw. Steve Hernandez, both Democrats. 
~ouldimposeathree-~&banonnewpower~above60k~, 
to allow time for research e f f m  "to Wblish whether expo- 
sures to WMFs] caused by elechical utility generating &d 
transmission facilities present a risk to the health, safety and 
welfare of the citizens of Rhode Island." The legislation has 
been passed by the Senate and House Health, Education and 
Welfare Committees and is awaiting further action. 'The fact 
that the evidence is inconclusive is enough to warrant a mora- 
torium:' Hernandez told Microwave News. 

The Nanaganseu Electric Company, which will be forced 
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Other State and Local EMFActions 
Cities and states across thenation are moving to study, regulate and mitigate electromagnetic fields PMFs), mat ing a fload 
of state and local legislation. At the same time, utility regulators are responding variously, funding research and requiring 
changes in transmission line designs, among other moves. Mohammad Hamnunaman of theNational Regulatory Research 
Institute (NRRI), writingintheNRRIQuarterlyBuNerin (12.pp.47-56,March 1991), mncludes thaf'Thepublicc~lcemover 
health risks due to EMFs continues to grow and is likely to become one of the imponant envimnmental@blic health issues 
of the nineties." Described below are a number of recent actions taken in response to the gmwing public concern over E m s .  
(See also MWN, W 8 9  and p.4.) 

Ca[rromirr..Senam Herschel Romthal's SB 920. inaoduced 4331 woulddirect theEnergy Facilities Siting Council to imesti- 
March 8, wouldrequire the Public Utilities Commission (PUC) to gateEMFhealtheffects.mitigationtec~esandpossiblesiting 
wnduct a $4 million research and education program on EMF guidelines withup to$Zmillion frompublicutilities. Rep. R o b  
health effects, with up to $2M),WO wming fmm the state and the Kouera and Senator R o b  h d ' s  H 2629 would "enhance 
balance to be paid by utilities. The research would determine public participation m energy planning decisions." Rep. Lida 
~hethaEMF~sedwolkenorchildren~dingschoolsclose Harkins's H 3528 would empower the wmmissionaof the De- 
to high voltage power lines are at risk. The bill would also direct parimentof LaborandIndustry toestablishvideo display terminal 
stateowned utilities to develop mitigation techniques and pro- ~IYT)EMFstandardsandwouldrequireemployersofmorethan 
grams to respond to customer EMF inquiries. The Senate Energy 25 people to offer pregnanI women alternative work 
and Utilities Committee amended and approved the bill by a vote 
of 6-0 on April 23. Missour&On January 15. citing fears of EMF health effects on 

people and animals, the Linn Creek Board of Aldamen passed an 
Colomdo ...On March 12, the Public Service Company (PSC) of ordinanceprohihitingthemnsrmctionof any 161 kVhmmission 
Coloradoarmouncedrharitwilltunda$55.WOlitera~miewon lines,therebyblocldngthemns~tionofa3.2-mileline.7~f~t 
EMFhealtheffects. Fiveexpens from the University of Colorado, of which would have passed thmugh the town 
Colorado Stateuniversity and the University ofDenver willdirect 
theindependeutanalysis,accordingtoPSCspokesmanMarkStutz. Orrgonl.SenatorGra~~'sSB861wouldrequireutilities 

to wnsider mitigation mhiques when building high voltage 
ConnecticuL..Senate Majority Leader Cornelius O'Leary is spon- power lines and would direct the Energy Facility Siting Council to 
soring SB 633. which as ameuded, wouldrequirepubticutilitiesto set up a wmmittee to monitor EMF research The bill has been 
wnuibute $150,MX) to an exisling EMF task f o m  for a literature approvedunwimously bytheS~.AwmpanionbiU.HB 3282. 
review to set state EMF r e d  prio~itics and to hire experts to was proposed by Reps. Bi i  Dwya and Lisa Naito. Naito also 
develop apolicy of prudentavoidance.Thebil1 wasreportedoutof introduced HB 3363, which would q u i r e  that the results of any 
wmmitlee and will now be w~idcred  by the full Senate. study of EMF health effects by a stalefunded orgmhion be 

+ed to the legislabne. Rep. Thomas Mason's HB 3227 would 
IUinois..OnAprill?, Senator AnhurBamanintroduced the Safe require the Dcpanment of Human Resources to study the effects 
PowerTranmtissiouAct.SB 1436, whichwouldrequireutilitiesto of EMFs fmm. among other sources, television, radio, dlular, 
relocate any high voltage trwsmission line that is within 5M) feet micmwave and satellite communications kmsmiften. 
of an elementary or secondary school and which wouldset a2mG 
powerlineEMFlimitforresidentialproprty.Noacti~nisexpected Warhin@n^Sixbillsad~mgcancemsovapowerlinesiting 
thislegislativesession, according to aspokesmanforBm an.... On and EMF health effects were intmduced during the legislative 
February 5. the town of Wilmette passed an ordinance limiting session, which ended in April. Rep. Bill Grwt's HB 1613 would 
EMFsfmm anewChi~~goTransitAuthoritysubstatiouto2mG at have given jurisdiction over power line siting to the Energy 
the edge of the proputy. Facility Site Evaluation Council. It also may have mulled the 

power line siting initiative appmvedby Whatcorn County v o w  
Maine ...On February 20, Rep. Conrad Heeschan inmduced LD inNovember (seeMWN. N/WO). Rep.BruceHolland'sHB 1547 
703, which would require EMF warning signs on all pad-mounted would have prohibited increases in EMF levels fmm new or 
aansformers andutility substations.Thebii wouldalso require the upgmdedlines.Bothbills, nlongwithSB 5877. SB5680, SB 5714 
Department of Health and Human Services to mvey ELF expo- and HB 1 1 9 M  addressing EMFs-died m wmmittee. Mean- 
sures in and amund elementary schools and to report back to the while. House Joint Memorial 4007, urging the President of the 
legislature by March 1,1992. The bill was approved by the House United Stales and the U.S. Congress to provide"additional fund- 
but has runinto oppositionin the Senate, according to a legislative ing to... resolve thegrowing wncan about possiblehealtheffects 
aide. fmm IEMFsl." was pass &...In February, the Bonneville Power 

Administration (BPA) placod a two-yearmoratorium on appmv- 
Massnchusem...On March 25. six members of the House of in6 new uses for tnmsrnissiou line right-of-ways (ROWs>--e.g.. 
Representatives announced the formation of the Legislative Task forplaygrounds. In apress release, theBPA explained that, "The 
FomonElocaomagneticRadiationHnzardstosmddy EMFs and to change is being made due to the wntmversy over whether expo- 
wnsider legislntive initiativ es.... Several bills pataining to EMFs sure to EMFs fmrn the operarimof highvoltageelectrical equip 
were introduced intn the IegislWe: Rep. Barbara Gardner's H m a t  is a healthhazard." 
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Pennsylvania PUC Ordered To 
Hold Hearing on 230 kV Line 

Pennsylvania's top corn has ordered thestate'spublic 
Utilities Commission (PUC) to hold a hearing within 90 
days to consider the possibleelectromagnetic field (EMF) 
health effects of a 230 kV high voltage line that the PUC 
approved in February 1990. 

On May 24, Judge Madaline Palladino mled that the 
PUC should have considered the Philadelphia Elechic 
Company's (PEW) application forthe 128-mileHeaton- 
Woodbourne line as arequest for a new use of an existing 
right-of-way (ROW) and not as an upgrade, as PECO had 
sought Until 1986, Conrail operated a 138 kV line on the 
ROW to powerits trains, according toaPECOspokesman. 
TheutilitybeganconstructionontheHeaton-Wwdboume 
line in the summer of 1990 and e-ts to complete work 
by thisfall. 

The PUC's review procedures for new l i e s  are more 
thorough, and the siting requirements are more sningenf 
including a wider ROW. The Heaton-Wwdboume line, 
which would cross parts of Bucks and Montgomery Coun- 
ties, nonh of Philadelphia, will havean ROW as narrow as 
fXl feet in some areas 

Parents Againstan UnsafeEnvimnment (PAUSE), the 
citizens' group that challenged the PUC's actions, wants 
thePUC toconsiderposs%leEMFhealtheffectsonpeople 
livingneartheR0W.Earliezthis year,theP¤JCrejected,by 
a 3-2 vote, PAUSE'S petition to reconsider its February 
1990 deciion and to hold apublic hearing. In its ruling, the 
PUC majority concluded that the scientific evidence on 
EMFs is inconclusive and did not justify reopening the 
Heaton-Woodboumedocket. InMay,thePUCrejectedan 
appeal by PAUSE. 

The PUC and PECO have not yet decided whether to 
appeal Judge Palladino's  ling. 

to postpone plans for a new 115 kV line if the moratorium is 
adopted,"~lybelievesthataansmissionlinesarenotapublic 
health problem," according to Robert McCabe, the company 
president "The legislation is an overreaction," he said in an 
April 9 letter to members of the Senate. 

The moratorium, proposed in identical b i i  in the House 
and the Senate, is modeled after an East Greenwich, RI, town 
orbcethatwasenactedinNov~ber(seeMWN.N~and 
JF91). FoUowingEastGreenwich's lead,powerlinebans have 
beenenactedinthetownsofCovenayandFoster,andarebeiig 
considered by the West Wanvick and North Kingstown town 
councils. Rhode Island Superior Court Judge Patricia Hurst 
recently nW1ed theEast Greenwich ordinance,ruling that the 
towncouncillackedjurisdictionoverpowerlinesiting. Though 
the decision will be appealed to the state Supreme Court, the 
issue will be "moot" if the proposed statewide moratorium be- 
comes law, AmatoDeLuca, the town's attorney and theauthor 

of the ordinance, told Microwave News. 

Michigan Ponders Study Committee 
1nMichigan.RepublicanRep. GlennOxenderhaspmposed 

a two-year ban on construction of power lines of 100 kV or 
more.Thebii wouldpreventtheconsmtionofa$l05 million, 
115-mile, 345 kV m i s s i o n  line from Battle Creek, MI. to 
Akron, IN, sought by the Consumers Power Company. 'The 
government needs to get involved with this issue because 
people cannot handle it themselves," Oxenda told Microwove 
News. While it is unlikely that the moratorium will be enacted 
this year, the state legislature will probably pass a resolution to 
setupajomtHouseSenatecommiUeetostudypowerlineEMF 
healtheffectsandtoissue~e~mme~onstothe1egislatureby 
December 3 1,1992, acmding to Oxender. 

At least eight towns and counties along the proposed Con- 
sumers Power line route have passed resolutions opposing the 
project, and Residents Against G i t  Emgy (RAGE) have 
asked the Federal Energy Regulatory Commission (FERC) to 
blocktheline,citingUdozensof scienW~cstudiesindicatingthat 
the emissions from high tension power lines..may be harmful 
to humans and livestock." Two U.S. congressmen from the 
state, Democrat Howard Wolpe and Republican Fred Upton, 
have voiced support for RAGE in letters to EERC. 

Tennessee Town Sets 4 mG LImlt 
Companion b i ,  proposed by Tennessee Senalor Keith 

Jordan and Reps. Beth Haltemanand Clint Calliwall Repub 
licans, would ban the consrmction of high voltage power lines 
within one-half mile of any occupied dwelling or proposed 
subdivision. The b i  would also require the slate D e c e n t  
of Health and Environment to review EMF health effects data, 
conduct studies. ifnecessary, and report back to Lhe Assembly 
by January l.1995.Thc b i  wcrereferredt~astudy commiuee 
and will probably not be passed this year. 

On April 8, the town council of Brenhvood, TN, passed the 
strictest power line EMF limit in the nation, prohibiting EMF 
"spillage" from power lines of 120 kV or greater from exceed- 
ing4mGat theedgeofaright-of-way (ROW).Theactioncame 
in response to Tennessee Valley Authority (TVA) plans to con- 
struct a 161 kV linealongside an existing 161 kV l i  thatruns 
through the town. 

The4 mG limit wasbased on TVA estimates of EMFlevels 
attheedgeoftheROWifthenewlineweretobee~wthe 
same set of poles as the existing line, Brentwd Mayor Joe 
Sweeney told Microwave News. The TVA, however, will 
continue with its plan to erect a new set of poles for the line, 
which it hopes will be operational by July, TVA spokesnan 
Frank Cason said in a telephone intedew. 

"We'll have to wait and see what happens once the line is 
energized," Cason said when asked if the TVA will challenge 
theorbce,addingthaf "Alotofpeopledown here think that 
it's unenforceable." New York State has an interim 200 mG 
edgeof-ROWmagneticfieldlimif whileFloridahasa 150250 
mG limit (see MWN, JIA90 and p.7). 
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Power Line EMFs Scrutinized 
in Australia 

In Austmlia, two new surveys of elecmmagnetic field 
(EMF) healtheffects&tahavefueledcontroversiesoverpower 
line siting and EMF exposures. 

A research review commissioned by the New South Wales 
(NSW) government concluded that no firm EMF-cancer link 
has been established but advised caution with regard to public 
exposures, while a meta-analysis sponsored by the Victoria 
Health Depamnent linked power frequency fields to a statisti- 
cally signiticant increased risk of childhood cancer. 

In February, former High Court Chief Justice Sir Harry 
Gibbs, director of theNSWInquiry info CommrrnifyNeedsond 
High Voltage T r a m h i o n  Line Development, released the 
survey results,concludingthat, '?thasnotbeenestablishedthat 
elechicfieldsormagneticfieldsofpowerfrequencyareharmful 
to human health, but since thereissomeevidence that they may 
do harm, a policy of prudent avoidance is recommended." 
Gibbs alsoadvwated"actively involv[mg] the community" in 
power line siting decisions. 

In the courseof his investigation, Gibbscontactedacadem- 
ics and community activists throughout Australia, reviewed a 
broad sampling of published studies and met with utilityrepre- 
sentativesandEMFresearchers in Canada, Japan, theU.K. and 
the U.S. Though the investigation was originally intended to 
cover 'We range of community concerns" about high voltage 
transmission lines, the 163-page report focuses p ~ c i p d l y  on 
the EMF issueof  the 177 submissions considered by the 
investigators, 122 addressed EMF health effects. 

The Victoria meta-analysis, released in December, identi- 
fied a statistidy significant doubling of the risk of cancer 
among children exposed to high levels of 5060 Hz fields. The 
annlysts,IanGordon,MilenaMotikaandDr.TerryNolan, were 
unable to arrive at any conclusions on residential or occupa- 
tional EMF exposure and cancer in adults (see p.8). 

Fo~owingtherelease~fthemeta-analysis~MaureenLyster, 
Victoria's health minister, announced the formation of an in- 
dependent panel to advise the govemment on power line EMF 
health risks. '%is is an area in which much work is yet to be 
donebeforeany conclusionscanbedmwn:'Lystersaid,adding 
that, "It is an issue that must be seen globally, notjust locally." 

Panel chairman Hedley Peach of Melbourne University, 
W.J. Bonwick of Monash University in Clayton and Roslyn 
Scanlan, acommunity health worker, will review relevantdala 
both fmm Aushalia and overseas, consult with scientists and 
meetwithlocalactiongroupsandcommunity orgMtiousbe- 
foreissuingrecommendations inlate 1992. Thegroup will also 
compile a w l  of educational material and shive to a 
better public understanding of EMFs and possible health risks. 

A spokesman for the State ~lecnicit~C!ommission of Vic- 
toria(SECV)deniedapublic health risk,statingthat,"Fmmour 
understanding, there is no association between exposure to 
magnetic fields and any health effects at any level:' according 

to The Age (January 29). a Melbourne daily. On February 3, 
MeIbourne's Sunday Herald reported that, after meeting with 
tnde unions, the SECV softened its stance and was launching 
an investigation into the potential EMF h d t h  risks faced by its 
18,000 workers. 

TheEMF health debateisnot new in Ansaalia In 1989Dr. 
Ken Joyner of T e l m  Aushalia Research Labaratories in Clay- 
ton, Victoria, called for fintherresearch into the issue and rec- 
ommended that'hogroupinthe community shouldbeexposed 
to environmental levels of ELF magnetic fields signilicantly in 
excess of those already experienced by other gmups in the 
community." Alsoin 1989,Dr.VincentDelpimof the Ausm- 
lian Radiatim Labomtory in Yallambie, Victoria, pubwhed a 
critical review of literature on the subject, concludimg that fur- 
therinvestigation waswananted(seeMWN.MlJ89 andS/089). 

AnumberofAustraliancommunitieshaveor~a&t 
transmission lines. According to The Advertiser (June 2,1990) 
of Adelaide,NSW,onepublicpmtestinWestAustmliaresulted 
in a violent confrontation between demonskitors and police. 
Part of a transmission line scheduled to run from Brunswick to 
Richmond, in Victoria, was buried following a s l m  of com- 
munity objections (seeMWN. JlA86, Sl086 and JiF87). 

Florida To Revisit ROW 
EMF Limits 

TheHori&DeprutmentofEnvironmentalRegul 
will nevaluate, but not necessarily revise, the state's elecno- 
magnetic field (Em exposure limits for new power lines as 
part of an agreement reached on March 25 with Hillsbaough 
County. The limits, which were the first state right-of-way 
(ROW) levelseveradoptedin theU.S., set maximum magnetic 
field exposure levels of 150-250 mG at the edge of ROWS. 

In exchange, thecounty has withdrawn the legal challenge 
it initiated when the limits were issued in 1989 (seeMWN, M/ 
A89). In a December 1989 suit, county lawyers stated that the 
levels were "approximately 100 times greater than the intensity 
of magnetic fields, which are suspected to increase the inci- 
dence of all childhood cancer by 30 percent and to double the 
risk of conmting childhood leu kc mi^" (see MWN, J/F90). 

The reevaluation would, however, have occurred anyway 
underFiori&law,leadinganamrney forthedepaitmentto call 
the agreement% little less than a quid pm quo." 

Buck Oven of the DER told Microwave News that the 
depa~entwilllowertheexposwelevelsifitchangesthelimits 
atall.The DER'sreview willbeclosely watchedby otherstates 
and localities that are weighingpossibleROW limits (seepp.4- 
6). New York is the only other state with an ROW limit-* 
interim standard of 200 mG (see MWN, SI090). 

''I expect the DER's decision making will be donal ,  as it 
has been in the past," Carlos Alvarez said in a telephone inter- 
view. Alvarez, who woks for theTallahassee law f m  of Hop 
ping. Boyd, Green & Sams, isrepresenting theHoridaElechic 
Coordinating Group (FCG), apower utility lobby, in the Hills- 



ELF NEWS 

Annual DOE EMF Review 
TheDepartment ofEnergy's (DOE) annual review of 

research on the bioeDTects of extremely low Fquency 
~electromagneticfields@MFs)willbeheldNovm- 
ber 3-7 in Milwaukee, WI. The meeting will be cospon- 
sored again this year by the American Public Power Asso- 
ciation and the Edison Elechic Institute. 

Objectives of the meeting are to review current re 
search, identify areas reqnirhg further study and ellcow- 
ageintanational~ationofresearch~grams.Asin 
the past, the meeting will be open to the public and there 
wiU be no registration fee. For further information, con- 
tact WILAssociates, 120 WestChwchSt,Frederick,MD 
21701, (301) 663-1915. 

borough case. 
Theattorney for Hillsborough County, Michael Skelton of 

the Tampa F m  of de la Parte and Gibert, declined to say 
whether he expects the limits to be lowered. However, he told 
Microwave News that, '%ere is a much more open mind at 
DER"thaninthepad 

Nancy Flemming, chairwoman of Concerned Citizens for 
Power Line Safety, which is based in Tampa (in Hillsborough 
County), said in a telephone interview that she is "enwmged 
because the DER is willing to work with us on this issue. We 
would ratha work something out without litigation." But, she 
added, "IFtheDER does not come up with adequate safety stan- 
dards,we~encolnagethecountytogobacktocourt"Asked 
todefine"adequate:'shesugga~tedalimitof 1.5mGattheedge 
of ROWS 

The March 25 agreement is sealed and contidential, but a 
c q y  was obtained by Micravave News. It states that allof the 
parties agreed that theirresotlrces"wouldbe more productively 
expended" in reviewing the DER rule than in litigation. 

The department must complete its review by June 1,1992, 
at which time Hiusborough County can reinstate its legalchal- 
1engeifitisnotsafisfiedwiththeoutcome.Ovensaidthedepan- 
ment will recommend a work plan to the state Environmental 
Regulation Commission in July. In addition to the DER and 
Hillsbornugh County, the agreement was signedby the Florida 
Power Corp. 0 and the FCG. 

The DER's 1989 limits for new lines are 150 mG for lines 
carrying up to 230 kV, 200 mG for most 5W kV lines and 250 
mG for certain double-circuit 500 kV lines, all applied at the 
edges ofROWs. For elecmc fields, thereis a2kVIm limit at the 
edges of theROWs at all three line loads and 8.10 and 10 kV/ 
rnlimi&respectively,forthethree typesoflines,ontheROWs. 

There are separate limits for the 500 kV Lake Tarpon- 
~leentransmissionline,panofwhicbmthroughHiilsbor- 
oughCounty,asaresultof negotiationsbetween thestatesiting 
Board and the FPC daily maximums of 35 mG and 24 mG 
undernormalloadconditions wheretheROWsare 1Wfeetand 
190feet,respectively.Levelsashigbas229mGat 1Wfeetand 
154 mG at 190 feet are ~ermitted for uv to 15 hours per year. 

Thelevels are controversia1,partly because they are signif- 
icantly higher than limits the DER had pmposeda yearearlier. 
In June 1988, the DER recommended daily average and mar- 
i m m  magnetic fsld levels of50 mG and 100 mG, respectively 
(see MWN, M/J88). At the time of the release of the f i i  
standards, DERofficialsexplained that thelimits werebasedon 
engineering--not health-factors (see MWN, WA89). 

The 1989limitsresultedfroma1983lawdirectingtheDER 
todevelop public safety requbments fortrammission lines fol- 
lowing several siting disputes (seeMWN. J/A83). In 1986, the 
Siting Board refused to approve the Lake Tarpon-Kathleen 
line, in part because the DER had not yet adopted EMF limits 
(see MWN. m 6 ) .  That decision was overturned on appeal 
(see MWN, ND87). 

Hillsborough County first Hed suit challenging the state 
limits in March 1989--charging that the levels were "notpro- 
tective of public health" (seeMWN, WA89)-but temporarily 
withdrew the suit soon after. Thesuit was reinstatedin Decem- 
ber 1989. In mid-1990,thecounty soughtandwon a postpone 
ment of the scheduled administntive hearing to April 1,1991. 

Me fa-Analyses Point to 
EMFHealth Effecfs Link 

Dozens of individual studies point to an electromagnetic 
field (EMF) health risk, but others do not. Now, five teams of 
researchers have combined the data from similarly designed 
studies and have found that these meta-analyses do support a 
link between EMFs and adverse health effects. 

An Austlalian meta-analysis of epidemiological studies, 
cwnmissionedby the Victaia Health Depment  and directed 
by Dr. Teny Nolan of the Royal Children's Hospital in Mel- 
bourne andstatisticians Ian Gordon andMilenaMotika, both of 
Melbourne University, found that children exposed to fields as 
lowas3 mGweremorethan~aslikelyasconmlstodeve1- 
opcanw--asatistidy significant increase. Themearchers, 
who released a series ofanalyses in December, could not come 
to any co11~1usions for adult residential or occupational EMF 
exposures (see also p.7). 

InasimiliareffGEdwardWashbumandresearchersatthe 
Harvard School of Public Health in Boston, MA, along with 
colleagues from the Mount Sinai School of Medicine in New 
YorkCityandfrom theUniversityofPennsylvaniainPW1- 
phii found that living near power lines was linked to highea 
r isksofall the~ofcancerthattheyexamined,~dingto 
science writers Barbara Culliton and Robert Pool in the F&N- 
ary 21 issue ofNature. Theassociation was statistidy signif- 
icantintwocases-adoublingoftheriskofcentmlnwvoussys- 
tem cancer and a 50% inaease in the risk of lymphoma The 
resea~~hem also found inma?& risks for leukemia, chiidhwd 
leukemia and childhood lymphoma Washbum presented pre- 
liminary results on Febluary 15 at the annual meeting of the 
Amaiwn-tionforthe Advancementof Schm@AAS), 
in Washimgton, DC. 

Dr. Georze Hutchison. retired from the H a ~ ~ a r d  Schwl of 



-- 

Public Health and now based in Louisville, KY, presented his 
own meta-analysis at the February Electric Power Research 
Institute epidemiology workshop in Carmel, C k  He 
concluded that evidence for acausalassociationbetweenEMF 
exposure and cancer is g e n d y  weak (see p.13). Hutchison - found a statistically signifcant EMF-cancer link in nearly 
every group heanalymGincluding an overall 33% increased 
risk of leukemia for children with residential exposures and a 
24%increasedriskofcentralnervoussystemandbrain cancers 
for adults with occupational exposures. Nevertheless, Hutchi- 
son downplayed these results, singling out a 144% increase in 
the risk of central nervous system cancer among children with 
residentialEh4F exposurea as the only result which"@its to a 
possible miation." Hutchin's paper will appear in the 
proceedings of thecarme1 wokshop to be published by EPRI. 

In a meta-analysis of laboratory studies, Dr. Kay KimbaU 
"found some statistically significant changes in blood chemis- 
try forsmallanimalsexposexito [extremely low frequencylELF 
fields," she said in a telephone interview from her office at the 

HIGHLIGHTS 
U.S. Computer Makers Push for 

Ammican computer manufacturers areleadingadrivetoes- 
tablish U.S. and Eumpean computer industry guidelines for 
electromagnetic field (EMF) emissions from videodisplay ter- 
minals (VDTs). The effort comes in response to consumer de- 
mandforlowemissionVMSandagrowing~~emthat~es~ 
theindustry developsitsownem~io~~~guidelines,other~ strict- 
e~ limits may be widely adopted. Apple Computer, Digital 
Equipment Cap. (DEC) and IBM are the campaign leaders 

m m p c ~ i s f ~ g ~ t o w r i t e g u i c l e ~ i t  
Ends wqtable because Sweden's VDT EMF limits specify 
electric field levels that the indushy feels are too strict and be- 
causeproposedNew YorkCity BoardofEducation pwchasmg 
guidelines for VDTs may bebased on magnetic field levels that 
areeven lower Ihan the Swedish emissions limits. John Chubb, 
who in late April left IBM to join Apple in Cupertino, C A  said 
that the industry must realize that, "If we don't come up with 
something soon, we're going to pay the consequences." 

In a telephone intmiew, Chubb said the Swedish guide- 
lines are 'Woming a de facto standard in the U.S." because 
they areatheonly lhig that custome rscan quote."ThcSwedish 
guidelines wen: developed by the National Baud for Measure- 
ment and Testing, known as MPR--its name was recently 
changed to the Swedish Board for Technical Accreditation, or 
SWEDAC(seeMMn,S/088,W89andS/090).U.S.compul- 
er industry officials contend that the Swedish electric field 
levels are unachievable using c m n t  technology. 

The move toward U.S. VDT guidelines is progressing de- 
spite a setback in Match, when the Institute of Electrical and 
Electronics Engineers' (IEEE) P-1140 working group rejected 
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BaylorCollegeofMedicineinHouston,?XKimWwhoalso 
~ n t e d p r e 1 i m i n a r y r e s u l t s o f h e r w o r k a t ~ S  
meeting, mmbmed data from 40 different experiments by six 
researchers. Of the seven effects sheexamined, she observed a 
statistically signif~cant asxiationbemeen electric fieldexpo- 
sure and decreases in total blood protein, as weU as a "border- 
line" statistically signiKcant association with eusenophil de- 
creases 

Dr. Andrew NIarinooftheLo~aStateUniverSity Uedi- 
cal Center in Shreveport combined data from eight different 
multi-generational experiments conducted in the last 15 years 
and found that mice exposed to power frequency electric fields 
had a 30% chance of altered development In a paper recently 
pubMedintheJow~1ofBweIectriciry(931,1990), 
Marino also revealed that the exposed mice were 36% mom 
likely to exhibit an inneased variance in development-indi- 
cating that extremes in body weights, both high and low, were 
mom likely in the exposedanimals. (SeeMWN. MA86 andN1 
D87.) 

EMF limits that specified the same magnetic field l ~ e k  as 
MPR/SWEDAC but less stringent electric field limits (see 
MWN, WA91). Those levels are now appended to the draFt P- 
1140measur&ntprotocol f o r ~ ~ ~ & e r n e l ~  low f?equency 
(ELF) and very low frequency (VLF) fields. Final IEEE action 
on the document is expected in mid-June. 

The emissions limits may be e n  up by another IEEE 
working group, according to Dheena Mwngilan of AT&T in 
Holmdel, NJ, the chairman of P-1140. 

At a May 9 meeting in Washington, DC, initiated by IBM 
andDEC, thekputerand BusinessEquipment Manufactur- 
ers Asmciati0n.a WashingIon,DC, Iradegroup,decidedtopU 
its members on whether to endorse the P-1140 draft document 
In addition, IBM has asked the European Computer Manufac- 
turers Association (ECMA) to adopt the P-1140 limits. EC- 
MA's Technical Committee 2.0 on Elecmagnetic Cornpati- 
bIlity,wheduledtomeetby early Jme,hasWChubbto&t 
a paper explaining the mionale for the guidehw. 

The P-1140 protocol will be issued as either a one-year or 
two-year trial-use standard, which require8 a less extensive 
IEEEreviewprocers thanwouldaregular standardlnaddition, 
a trial-use standard is easier to revise, according to P-I 140 
member Don Heinnan of AT&T, also in Holmdel, NJ. The 
document is "on a fast hack," he said. 

TheU.S.FoodandDrugAdm'lnismtion (FDA)& watching 
to see whether the industry can agree on guidelines, according 
to Dr. Alan Anderson of the FDA's Center for Devices and 
Radiological Health in RochiUe, MD. I¤ it cannot, "then we 
will have to consider doing somelhiing," he said. 

The P-1140 working gmtp's draft guidelines for VDT emissions mees- 
UIB~EIUS c a l l f o r ~ f l u x ~ r e s d i n e s . m t ~ ~ f & z e  - 
resdings, as werqa;ted in our last is& (seeseeMllu, MI). 


