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RARE BLOOD DISORDER 
LINKED TO MICRO WA VES 

I )  Ill 

An Army pathologist has observed an asssociation between microwave expo- 
sure and polycythemia, a rare hlood disorder. Polycythemia victims suffer from 
an excess of red hlood cells, and are believed to stand an increased risk of devel- 

-oping leukemia. - 

Dr. Hylar Friedman, a pathology resident at the William Beaumont Army 
Medical Center in El Paso.Texas, reported his observation in a letter to theNew 
England Journal of Medicine (February 5,1981). Friedman's preliminary analy- 
sis indicated an incidence rate of three cases per year, or 18.7 per 100,000 men 
over forty-as compared to an average rate of 1.5 to 5.6 per 100,000 men be- 
tween theages of40and59. Friedman himself identifiedsevenmalepatients with 
polycythemia, who had "strong histories of past and present chronic exposures 
to microwaves." 

Theletter took the microwave research community by surprise. No prior con- 
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nrct~on bclucen rnicroaavec and polyiytl,emia had been reported; many sclen- 
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The NewYork StateWorkers'Com- 
pensation Board upheld Yannon 
decision and award. Details next 
month. 

cells. As one researcher pointed out, the finding may not he so hard to explain 
since both types of  cells originate in the hone marrow. 

Dr. Charlotte Silverman of the Bureau of Radiological Health (BRH) in 
Rockville, Maryland, aco-author of  theonly epidemiology of Navy radar work- 
ers (American JournalofEpidemiologv112,39,1980).said that she found thelet- 
ter "extremely interesting," and that BRH would be following up this new lead. 
The letter prompted Silverman tocheck thedatain her radar study:she found no 
indication of polycythemia as a cause of death or as a secondary condition. She 
noted that there were some leukemias among the radar workers, hut that poly- 
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Committee Fails to Agree on New RFIMW Safety Standard 
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Meeting in New York City onFehruary26,1981, theC95 Committeeon Radio 
Frequency Radiation Hazards of the American National Standards Institute 
(ANSI) could not agree on a new RF and microwave safety standard. Professor 
Saul Rosenthalof the Polytechnic Instituteof New York, the C95 chairman, sent 
the standard hack to Subcommittee IV in a final attempt to reach consenslbs. 
Now Professor A.W. Guy of theUniversityof Washington will try somenew lan- 
guage,andcirculateit amongthesubcommitteemembers before bringinsit back 
to the full Committee for approval. 

MicrowaveNews will have a full report on the ANSI meeting and the sources 
of disagreement in our next issue. 



VIDEO DISPLAY TE NALS 

Editorial  N o t e  

A s  rhe irems rho1 f&w show. VDT opemrors continue 10 worgv 
abour rodiorian emissions from rl~eirs~ls.  A cenlralqueslion in lhiscon- 
rroversy iFr where d m  rhe radiolion come from and who1 ore irs 
chomc~eris~ics? 

There k ggenerol ogreetnenl !hot the flybock lronr/omter circuir, 
which has o fundomenrol frequency of 15 lo 20 kHz, is rheprincipol 
source of rhe rodinlion. (This frequency corresponds lo rhc nunzber of 
linesfhemachine lrocesosecond.) ThenamberondrlrengrI~of Iheosso- 
cioled harmonics is less cerloin, howeve,: Some sources soid rho1 rhe 
hormonicr frequencies vory up lo rhe 1W kHz ronge, while oll~ers soy 
lhey may xo even hizhe,: 

Dr. ~ o n i e l ~ o p f e r ;  vice-presidenr ond direclorofR&D or /he Cen- 
em1 Micmwove Corporalion in Farminzdnle, New York, offered rhe -. 

following explonorion for the disrriburion of the hornlonics frequen- 
cies. They dependon rheflybockorrelracetime. rho1 i s l l~er imeinre~ol  - ~ 

in which fhe volroge goes from the full volue lo irs srorling volue: Ihe 
fusler rhe rerroce lime, the richer the mnrenr of the harmonics. Nor- 
mnllyrhehigherhormonicshoveo rveakerinlensi1y.A precise frequency 
dirrriburion con only be erperimenfolly derermined with ospeclrum on- 
ai.v:cr Firrrhermore, occurding to onrolno rheory, as)  ua ;ncreorr. rlrc 
fwqecncy. lheporrrbrlrr, o/rod,orron ewissionsolro inrworer IThk re- 
lorionship only holds up lo o poinC in lhis m e  sonrewhere obove 50 
MHz.) 

Microwave News will mnrinue lo cover lhis sfor3 nnd invires con!- 
menls on rhe querrion posed obove. 

RADIATION MEASUREMENTS 

H o l a d a y  Warning  
Holaday Industries of Eden Prairie, Minnesota, has issued a bulletin 

warning against the use of its HI-3001 E-field probe to measurc VDT 
radiation.Thecompany bullctin (#026),dated January 26,1981, rcuds: 

WARNING!!!!! 
DO N(X ATTEMPT TO MEASURE E-field lcvcls 

around video display terminals, lclevision sets or  any CRT. All of 
these units do emit low frequency, low level signals and do have a 
relatively high voltage which can induce false readings into the 
HI-3001 monitor. Any significant field strength can becharacter- 
ized as having most of its energy spxtrum well below the usable 
frequency range of the HI-3001 E-field pmbe. These fields will 
cause a reading, however, at this time it dacr not appear that this 
reading can be related to a meaningful value. 

(According to the Holaday HI-3001 specification sheet, the meter's 
range is 0.5 MHz to 300 MHz.) 

New York Post 
In asuneyof16  VDTsaI 1hcNew YorkParlon January I2.1hc Na- 

tional lnstitule for Omupational Safely and Ha l t h  (NIOSH) recorded 
a IS00 V'/m'readingal a Hams1740lerminal withaHolnday Ill-3001 
mctcr. Lcvclr of about 500 V'/m2 aerc found a! scveral Burrouclta ter. 
minals. The r ~ p n ~ f i ~ n c e  of !hex rcndin~s is uncmain, houcver, since 
Ihc HI-3001 is no1 rmommended for measuring frcqucncics below 0.5 
MHz. (See above.)Dr.  ord die parrand  ill ~ u k y  ~ ~ N I O S H ' S  Physi- 
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cal Agcnts Effects Branch in Cincinnati, who took the readings, hud not 
seen the manufacturer's warning. 

Parr had initially planned to investigate the terminals, although 
NIOSHdoes not think thcrcporled levelsposeuny health risk.Thc high 
readings from the Harris particularly perplexed Parr because i t  is a solid 
state model, without a nyback transformer that is the usual source of 
radiation (15 kHz) emissions from VDTs. 

NIOSH must now re-evuluatc the Posr resullr. In an interview last 
month, Murray said, "We arc aware of measurement problems with 
VDTs, but we have not seen the Holaday warning letter. We are recon- 
sidering our measurement data." Instrumentation clearly pores diffi- 
culties.Murray confcsscd, "Wcrtilldon'l know which meter tomeasure 
VDT radiation with." 

Shie lds :  M e t a l  v Plas t ic  
Radiationmeasurements from three VDTmadelsusedat LheLexinp- - 

Ion Herold-leader in Kentucky have prompted the Newspaper Guild to 
recommend installing protective mclallic shields around all elastic- 
cabinet VDT models as a precautionary measurc. - . 

NlOSH recorded high readings from the back of Ontcl OP-I and 
OP- 1/16and S!\lcmi Intugrated ET9M)modr.l~ la\[ August a l~~l r .mc=-  
surlng a anmple uf the ilrrald-Leodrr's VUl's. NIOSIi d~mllsrcd tl>err. 
measurements as false rcading5, however, and concluded that there was 
no radiation hazard. The levels were attributed lo electrical interactions 
between tbcNarda 8619mctcr and the flyback transformer of thcunits. 
(NIOSH Technical Assirlance Report 80-105-757, Octobcr 1980) 

The Guild is not convinced the machines are safe. David Eiscn, re- 
search and information director for the union, issued a memo to local 
presidents this January advising them to insist on eithcr a shield for thc 
Systems Integrated model, or a lest indicating noradiation lcaks exceed- 
ing 1 mW/cml. The Guild had already made this recommendation for 
the two Ontels and another plastic-bodied modcl. Ihc Tcleram 2277 
Mark 1,aftcr NIOSH tests found thcsame high readings from theseter- 
minals.Eiren stated. "By this timc,il isclearly passibletagencralirethis 
recommendation to apply to all plastic-cabinet VDTs." 

M o n t r e a l  Gazette 
Radiation readings from VDTs at the Montreal Gozelle have alarm- 

ed the paper's unions dcspite government assertions t!mt VDTs do not 
pore a llcalth risk. 

Qucbec's Ministry of Environment, using a Raham Model 4 meter, 
checked about 24 Cozerre VDTs on January 7. The readines werc verv 
lou except for t h u ~ c  taken fro112 plastic-hodled Spqry-Unitac UTS5CC 
and PSI Lobbyist (pon:!hlel mndul, A c c o r d ~ n ~  to John S3undr.r~. a 
business reporter at tile Cozeue, some measurements from thesemodels 
went "right off the dial"-ovcr 20 mW/m'. 

Since these mearurcmcnls were taken, the VDTs in question have 
been rigged with makeshift aluminum foil shie1ds.A secondcheck made 
on January 21 showed these effectively reduced t h a e  readingstexcept 
for one terminal. 

The significance of thc initial mrasurumr.nlr. hourvrr, is d!rputcd. 
Dr. Maria Sluchly, lm cxpcn 31 the fcderal radiation pralectior8 bureau 
m Ottawa, insists lhc Raltnn~ meler must haw  bucnaut oforder. "There 
is no other cxplan~tion," 5hc sad .  'fhc Otlmva burrau did extcn>ivc 
la15 on the same type of VDTs at the Gazelle's Ottawa office and-re- 
corded only low levels. 

UK S u r v e y  
The United Kingdom's National Radiological Protection Board has 

completed a comprehensive field survey of all types of VDTs currently 
manufactured or marketed in the UK. More than 200 different termin- 
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als were tested for radiation emissions from the RF through the X-ray 
frequencies. 

Thc maximum recorded readings were: X-ray: less than 10 micro- 
' rcms per hour; UV: none detected above 336 nanometers and 

12.4 uW/cm3 otherwise; visible: 0.25 mW/cm'; near IR: 5 uW/cml; 
fur IR: only hot body radiation. 

In thc microwave and radiofrequency range, a reading of 
0.5 mW/cm2 was found at one unit using a Narda 8300. while all the 
rest gave rcadings below 0.1 mW/cm'. (The Narda's frequency range is 
3W MHz-18 GHz.) Using a Raham 12 meter, 14 terminals gave re- ., 

; sponres greater than 10 mW/cm', with thc maximum "approaching" 
IW mW/cmX. Using an EFS I mctcr, 39 units gave readings over 
2W V/m. with a maximum over 3M) V/m. 
- Anautridecontraaor tested four of the terminals that had indicated 

eleclric field inlcnsitics above 3W V/m with a spectrum analyrer. The 
measurements, taken close to the line output transformer, showed field 
intensities above 1 W  V/m at the fundamental and harmonics frequen- 
nebof thelinercan frcquency up tonbout I50 kHzOn  alllhc units,thc 
lcvel fell rapidlv to I V/m bctscen I50 ~ H L  and 3 hlHz and to lcsr than . . 
0.2 V/m at 30 MHz. (The electric and magnetic field measurements 
were equivalent.) - 

~hcdetai led readingrwereconsislcnt withthosetakenwith theEFS I 
meter and led the Board to conclude that the Raham I2 rcadings were 
"spurious." 

E.A. Cox reported these rresulls in his paper, "Radiation Emissions 
~ ~ 

from Visual Display Units." presented at the Loughborough University 
confcrcncc last December. Given that an operator would bc exposed to 
less radiation than that measured under test conditions of  properly 
functioning VDTs, Cox concluded that "the radiation normally emitted 
from a VDU (video display unit) does not pose a hazard to operators 
either in the long or short term!' 

STUDIES 
M o u n t  S ina i  S t u d y  

The Newspaper Guild and the M o u a  Sinai School of Medicine in 
New York City have announced plans for an epidcmiological study of 
the health effects of VDTs.The study, coordinated by Dr. Anhur Frank 
at Mount Sinai, will includeeye examinations, radiation tests, and asur- 
vey questionnaire. Approximatcly 2 . W  employees, including both 
VDT users and controls. from four to six Guild locals will narticioate. 

A questionnaire developed by Mount Sinai's Environmental Sciences 
Laboratorv with assistance from the Guild will be tested soon at the 
Vancouver-New Westminster and the Los Angeles Newspaper Guilds. 
The full survev should beein this summer or fall. - 

If the questionnaire response indicates a need, Mount Sinai willseek 
funds far an additianalstudv ohascof full medical examinations for af- . . 
fected employees. 

Charles Pcrlik, Jr., president of the Newspaper Guild, believes the 
study should help to determine if VDTsarcresponsible for eyedamage 
or other radiation effects. 

Ba l t imore  Sun S t u d y  
~Ophthamological tests are underway in a study of VDToperatars at 

the ~altimore&n. Dr. S h i r o T a n a k a & ~ l o ~ ~  is conducting thestudy 
in moperation with the local Newspaper Guild, which requested the in- . . 
vestigation, and the Baltimore Typographical Union. 

The study includes a brief questionnaire and eye examinations per- 
formed bythe~nivenityof~&land.~pto5W"nionmemberswill bc 
tertcd by mid-Apri1,Tanakasaysareport on thertudy results may beis- 
sued as early as this July. (See also Columbia Journaikm Review story, 
March/April1981.) 
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HEALTH EFFECTS 

Toronto  Star Fol low-Up 

News that four women working on  VDTs at the Tomnlo Slur had 
given birth to children with dcfects stirred widespread concern last sum- 
mer. Calls requesting radiation checks for VDTs flooded the radiation 
protection service of Ontario's Ministry of Labor. The anxiety con- 
tinued even after the Ministry's mcasurcmentr ofall 2% terminals at the 
Slor failed to find any radiation. 

The cause, if thcre is one linking the four defects, has remained un- 
diagnosed. Checks for insufficient ventilation and hazardous chemicals 
have also turned uo nothinr. - 

John Brooks, director of communications at the Slor, stressed that 
the oaner "will take whatever further and reasonablestcpsarenRessary . . 
to reassure our own employees and the public that thcre are no known 
environmental factors at the Sror that contribute to birth 
abnormalities." This year the Slorwill consult thrcc health experts, in- 
cludine an eoidemiologist, for recommcndalions on passiblc ways to - .  
sculc this case. 

The announcement of this decision closely followed Friticism from 
thecity's Department of Public Health of the paper's initial follow-up 
nudy. After the Department ruled out radiation from VDTs as a pos- 
siblecauseofthedefectslastJune,Dr.MurrayCathcart,theSlor'smed- 
ical director, prepared a lengthy questionnaire to investigate other fac- 
tors that might beresponrible.Only twoofthefourwomenfilledout the 
survey, however. 

Gerald Caplan, coordinator of the Advocacy Unit of the Public 
Health Department, told Brooks that he considered the survey "quite 
uwtisfactory" and urged the Slor to conduct a broader cpidemiolog- 
ical survey that would include aU Sloremployw. 

The Southern Ontario Newspaper Guild welcomed the Health 
Depanment'sconcern.The Guild is still not convinced that no radiation 
hazard exists. It hasrct upits ownophthmalogicalstudy ofVDTopera- 
tors and intends to "continue demanding testing for and monitoringof 
radiation as a right of all VDTurcrs."according to John Bryant, exccu- 
tive officer of the Guild. 

To ron to  C a t a r a c t  Case 
An Ontario government employee has filed a claim with the 

Workmen's Comoensation Board seeking compensation for cataracts, . . 
which she believes were caused by radiation from VDTs. Ms. Darlene 
Webs's case is the first of its t m  before the Board. . . 

Weiss, who is 40, saidshe first noticed problemswith her vision while 
using VDTs at the Ministry of Transpanation and Communications. 
An eye examination taken before she began her job at theMinistry did 
not indicate anv abnormalities. Now. according to the Ontario Public 
Service EmployRs Union (OPSEU), Weiss has cataracts that must be 
surgically removed. She worked on tcrminalr for 19 months, beginning 
in AugusI 1978. t. 

Dr. Milton Zaret, a well known ophlhamologist specializing in non- 
ionizing radiation effects, examincd Wciss and is mnvinced her catar- 
acts are radiation-induced. 

TheMinistryof Labor's occupatianal health andsafety divisionmust 
check the VDTs Weiss worked on before a decision from theBoard can 
bereached. (Onc of thpe  terminals was lost after its return to Bell Can- 
ada for checks, but it has since been found.) 

According to Robert DeMattea, occupational health andsafety mor- 
dinator for thc union. the Provincial government d o e  not havi the 
equipment to take detailed radiation mcarurements OPSEU thinks are 
necessary. Therefore, the union is hiring a private contractor to perform 

(mnlinuedp. 4) 
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comprehensive tests on the Viewcom 3 and the three Sycor terminals 
Weiss used at thc Ministry. 

The union has also commissioned Zaret to design a questionnaire far 
1 its members who work on VDTs. This survey should get underway in 

mid-March. 
Rashes  

Reoorts from Eurooe are linking facial rashes to VDTuse. Dr. H.H. . 
Tjann of the Norwcgian Directorate of Labor lnspeftoratc in Oslo has 
verified that 16 cases of rash among VDT omrators during 1979 and 
1980 were related to the work environment. 

According to Tj0nn. Dr. Walthcr CateOlrcn at thc Christian Michcl- 
scnr lnslilule111 Br r~m.  Norsray,ir rrrcarclting tl~i.porrihlr.roleofr~;tl- 
!c electricity al>da\rbornedurtincaurlnpthcskin rcacuun. XI1 oflhe re- 
panpd cascr occured durtng the uintrr in vorkplarc~ with 10- relatitr. 
humid~ly and syntl~et!c fiber carpets. faclors that bclped prudurc high 
measured levels of static electricity. 

Radiation from the units was among the factors checked and ruled 
out as possible causes. 

The rash symptoms arc itching followcd by redness on the cheeks, 
and sometimes the chin and forehead. Redness appears at the oftkc, 
and usually disappears a few hours after work. 

Four similarcas esat one English office wereobserved by Drs. R.J.G. 
Rycroft and C.D. Calnan, from St. John's Hospital for Diseases of the 
Skin in London. 

The Norwegian and English reports were presented at the Loughbor- 
ough University Conference on VDTs last December. 

Meanwhile, across the Atlantic, twelve cases of facial rashcs among 
VDT operators have been reported to the Ontario Public Scrvicc Em- 
ployee Union in the past 18 months. Robert DcMatteo, at the Union, 
says the Ministry of Labor does not think these comolaints require radi- 
ation check of the VDTs in question. 

The cause of this unusual problem remains undiagnosed 

Government  Assurances  

US and Canadian government officials assert there is no radiation 
hazard from VDTs. Commenting on the Weiss case and the Tomnro 
Sror incident, M.H. Repacholi, head of thc non-ionizing radiation sec- 
tion in Ottawa, staled, "I cannot conccivcaf cataracts or birth defects 
coming from VDTs." David Conover of NIOSH's Physical Agents 
Branch in Cincinnati alsn argues there is nothing to worry about. He 
stressed that there is little field-body coupling and little absorption at 
15-20 kHz, the frequencies mast often emitted from VDTs. 

BRIEFS 
Thelong awaited NlOSH Dsy AreaVDTsludy willao totheprinters . . 

soon. Capicr ofthe rcpurt havc been sent tothcpnnicipntingcompnnica 
and unions ... thc Burnu of Rsdiologir-1 Health (BRH) is putting the 
final touches on its study, ,In Evaluorion o/Radiorion Ernks~oncfronr 
I'ldeo Dkplay T~l,n!nuls. The r c p n  of BRH'r investigation of ultra- 

~ ~ 

sound, RF, microwave, X-ray and light emissions is due out by 
April ... This month. Dr. Steven Sauter at the University of Wisconsin 
Dcpanment of PrcventativeMedicineand WiisconsinSlateofficialsare 
dixussing prribleStale actionon VDTs.Sauter may assist thestatein 
designing a training program for public empldyees in proper VDT use 
and in dweloping a design standard for terminals used by the 
State ... TheCold TjpeOrgeni2inpCommittee ha.? wmlcna pamphlet, 
Don'! Sir Too Close lo [he TV: VDTs/CRTsondRod,orron. Copicr arc 
available for %I, or $1.50 by mail from LheCommitteeat P.O. Box40, 
Jerome Avenue Station. Bronx, NY. 10468.. .Visual fatigue and VDTs 
will be the focus o f a  session at the 1981 American Industrial Hygiene 
Confewnee. May 24-29 in Portland. Oregon. 
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James H. Stebbings, Jr. Sc.D., has been selected as the tenth 
member of  the Scientific Advison, Panel for the New York Stale 
Overhead Power Lines Project. Stebbings is an Associate Prof- 
essor at the University of  Minnesota School of Public Health. 

Final approval of  the Panel, which will ovcrseeand evaluatea 
five yearstudy on  the health effectsof electromagnetic radiation 
from the lines, is expected soon. . 

The Bioelectrical Repair and Growth Society announced its 
formation "as a result of  the burgeoning interest around the 
world in electrical mediation of  biological repair and growth." 
The current president is Dr. Carl T. Brighton, whilc Dr. Joseph 
Watson is president-elect pro tern. (See conference calendar for 
address.) . 

The Georgia Institute of Technology is seeking a new director 
for its Electromagnetic; Laborntory at the Engineering Experi- 
ment Station. The laboratory has 65 research professionals 
studying such areas as millimeter/submilimeter wave tech- 
nology: microwave solid-state technology; infrared/electro- 
optical systems; remote sensing, and physical sciences. All in- 
quiries to D.W. Robertson, principal research engineer, Engin- 
eering Experiment Station, Georgia Institute of  Technology, 
Atlanta, G A  30332. . 

History Professor Nicholas H. Steneck of the University o f  
Michigan, Ann Arbor, is continuing his work on the deveiop- 
ment of microwave radiation safety standards. Steneck's 
chronicle of  events up  to  1960 was published last summer: "The 
Origin of  US Safety Standards for Microwave Radiation," 
Science, 208, 1230, 13 June 1980, and "Early Research on the 
Biological Effects of  Microwave Radiation: 1940-1960,"Annok 
ofScience, 3i: 323,1980.Funded by aNational Science Founda- 
tion grant, Steneck will be bringing themicrowave history up to  
the present. 

Steneck would like to  hear from anyone whocan help him re- 
construct the events leading to  themicrowavestandard: Profes- 
sor Nicholas Steneck. Department of  History, University of Mi- 
chigan, Ann Arbor, MI 48109. (313) 763-2230. . . . 

Four researchers have joined the US Environmental Protec- 
tion Agency's Experimental Biology Division at Research Tri- 
angle Park in North Carolina. They are: Dr. James A. Rabino- 
witz, a research physicist in the cellular biophysics branch, 
where he will study the interaction of  microwaves with rn6lecu- 
larsystems. Dr. Ronald J. Spiege1,an electronics engineer in the 
bioengineering branch, whose studies center around the devel- 
opment and verification of  numerical models to  predict induced 
power densities and the thermal response to exposure toelectro- 
magnetic fields. Dr. Christopher J.  Gordon, a physiologist in 
the developmental biology branch, who is interested in the ef- 
fects of microwaves on the temperature regulation in test 
animals. And Dr. William P. Watkinson, also a physiologistin 
the developmental biology branch, who will be working on  the 
cardiovascular effects of environmental agents on  laboratory 
animals. 
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AGENCIES 
c The implications of theReagan budget cuts for radiationpro- 
' grams are still unclear. As of the end of February, rumors were 

rampant in the Capitol, but federalagency officials wereunwill- 
ing to speak "on the record" about the extent and impact of the 
cuts. Microwave Neivs will have a complete report next month. 

Bureau  of  Radiological  Health 

4 . BRH has granted the Finessa Corporation of Threvos, Pen- 
nsylvania a variance from the microwave oven performance 
standard for the Microwave Tunneloven, model 7800-03/15 
manufactured by Kreis AG in Switzerland. (46FederalRegisfer 
7444, January 23,1981) The variance is effective for two years. 
. .The oven has aconveyor belt andcan heat food on acontinu- 
ous basis. Its main use is intended to be in hospital and hotel 
kitchens to reconstitute chilled food. The unit may also be used 
as an industrial heater for grain and cereal products. 

The variance was granted under the conditions that nerman- - 
ent warning labels be attached to the oven, that the oven have 
three safety interlock switches on two different circuits, that 
there be microwave-absorbing material in both entry and exit 

channels and that the user and service manuals contain appro- 
priate cautionary instructions. 

Federal  T r a d e  C o m m i s s i o n  
The final FTC order requiring Litton Industries to stop mak- 

ingunsubstantiated claims about its microwaveovens,and forc- 
ing it to keep accurate records of any tests and surveys on oven 
performance used in such claims, has been published in theFed- 
ern1 Register (46 FR 8445, January 27, 1981). See Microwave 
News, February 1981. 

National  C a n c e r  Ins t i tu te  
NCI has issued a request for proposals (RFP: NCI- 

CM-17480) to assess the performance of at least two heat 
generating and at least two thermometry systems. At least three 
patients with tumors in each of the major anatomic sites (e.g. 
brain, neck and head, lung, deep lymph nodes, etc.) must be 
treated with each system, and the temperaturemeasured at mul- 
tiole locations. Adetailed analvsis will bereouired. as well as the 
development of guidelines for the use of the equipment. Copies 
of the RFP may be obtained by submitting a request, in writing, 
to: Harold Thiessen II, Treatment Contracts Section. Research 
Contracts Branch, NCI, Room 228, Silver Spring, MD 20910. 

RARE BLOOD DISORDER (mntinued fromp. I )  

cythemia was not linked as a co-existing condition in the death Defense Center and the White Sands Missile Range. 
certificates. Silverman had also looked through the Moscow Next month, Friedman is going overseas for more training 
epidemiology and found only one case of polycythemia; the and will return at the end of May. 
case involved an individual who had not been ~ x D o S ~ ~  to On leamine of the letter. Dr. Arthur Frank. an e~idemiologist 
microwaves. 

Siverman warned that the reason her epidemiology had not 
picked up an increase in polycythemiamay be that only a limited 
amount of morbidity data was collected for discharged Naval 
personnel. Her study would have picked up only those veterans 
who were treated in Navy or VA hospitals or who had service 
connected disabilities. Thus, a more extensive follow-up would 
be needed to indicate the presence or absence of such a rare 
disease. 

In a telephone interview, Dr. Friedman said that he had orig- 
inally met with considerable opposition to the publication of 
these endings; "The military was quite concerned-many peo- 
ple thought that it was premature to publish such unsubstantiated 
fmdings!' Indeed, the Army had pointed to the negative data in 
theradar epidemiology as grounds for withholding pubtication. 

After numerous writtenappeals, Friedman's Commander a p  
proved the letter. Friedman said that he had received consider- 
able support from Captain Paul 'I&r, director of the Armed 
Forces Radiobiology Research Institute, and Colonel Lawrence 
Larsen of the Walter Reed Army Institute of Research. 

Friedman is planning to pursue his research on polycythemia 
by askmg the patients to complete a questionnaire. He is espe- 
cially interested in gaining information about microwave expo- 
sures. In order to protect his study against spurious symptoms 
suggested by microwave exposure, Friedman plans to confme 
his review to physical findings. 

In his letter, Friedman noted that his patient population in- 
cluded many microwave exposed workers from the US Army 

- . . - 
at the Mount Sinai School of Medicine. advised that the new re- 
sults should be evaluated by doing complete blood counts on a 
large number of microwave exposed workers. 

Hamson's Principles of Internal Medicine (seventh edition) 
describes polycythemia rubra Vera, that is the type of polycy- 
themia that does not develop in response to a knownstimulus as 
a "disease of unknown cause, insidious onset, and chronic 
course. It is characterized by a striking absolute increase in the 
quantity of circulating red corpuscles and usually also by evi- 
dence of increased production of myeloid leukocytes and plate- 
lets." The symptoms are described as, in part: 

The onset is insidious and the progress gradual. Headache, dir- 
ziness, ringing in the ears, or visual disturbance: dyspnea lassi- 
tude, or weakness; skin or mucous membrane hemorrhages: prur- 
itir, especially after a hot shower or bath: a sense of weight in the 
abdomen because of the enlarged spleen; or irritability, depres- 
sion, forgetfulness, or vague symptoms ruggrrting neurasthpnia 
are complaints which may be encountered in many patients. Var- 
ious gartrointatinalsymptoms,such as fullnrrs,belching,or con- 
stipation may be present, or symptoms of peptic ulcer may be 
found. Sometimes thesymptoms are those attributable to increas- 
ed mcmbolism: lassitude, increased sweating, and loss of weight. 
Swelling and pain in the extremities may be very troublesome. 
Howevcr, in still other patients the symptoms are so insignificvnf 
that the polycythemia is discovered only accidentally. 

The face is a deep red rather than truly cyanotic .... The blocd 
pressure is more onen normal than elcvatcd. Enlargement of the 
liver is frequent, and spenomegaly is found in at least 75 percent 
of cases. 
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AT THE WORLD DE CENTER 

master antenna on the north tower: oneTV translator (WM)AI) 

Con fusion and Controversy 
in New York City 

The new broadcast antennas atop the World Trade Center 
(WTC) in New York City continue to radiate confusion and 
controversy. 

The twin 110-floor towersof the WTC-owned and operated 
by the Port Authority of  New York and New Jersey (PA)-will 
eventually house most of the TV and FM stations in the New 
York metropolitan area, as well as many other specialized trans- 

mitters. Relocation ofbroadcast facilities from theEmpireState 
Building-where the bulk of them have been until now- 
downtown to the $20 million master antenna at the WTC has 
touched off disputes about radiation levels near the antennas, 
and the r;~diaiion sdfcly standards ll~al should apply lo them. 

The %hrinkinaT\' bruadcail ranre and lor\ o i  reueniion 1ha1 - " 
followed the move, combined with citizen appreheniion over 
microwaves, have produced an anxious situation for the broad- 
casters and the public alike. To a point, the PA is caught in the 
middle as the reluctant landlord. 

Radiation Measurements 

The only WTC radiation measurements now available were 
taken by Richard Tell, of the Environmental Protection Agency 
(EPA), during the early morning hours of July 16,1980, and re- 
leased to Microwave News in late January. At that time, two 
VHFTV stations (WCBS-2 and WNEW-5) and two UHFsta- 
lions (WXTV-41 and WNJU-47) were broadcasting from the 

and one FM station (WTFM) were broadcasting from thesouth 
tower. (Since then, WABC-7, located on themaster antenna, the 
main mast, has been turned on.) Tell took a series of readings 
with a broadband Holaday meter(H1-3001)on the publicobser- 
vation deck on the roof and on the 107th floor observatory of 
the south tower. Dueto high winds,Tell could makeonly oneset 
of roof measurements of the individual station signals with a 
spectrum analyzer. 

The maximum reading on the roof was 1053 uW/cm2, due 
largely, according lo Tell, to WTFM. Exposures below on the 
107th floor fell in the6-I1 uW/cm2rangegenerally, but peaked 
as high as 145 uW/cml near the windows. A level of 
130 uW/cml was identifiedat adesk in the far northwest comer. 
(See accompanying diagrams for full set of measurements.) No 
readings were taken on the north tower, home of the main an- 
tenna. 

Beforeand after tl~eEPAsurvey, thePA's consultant, Robert 
Silliman, of Silliman and Silliman in WashingtonDC, took de- 
tailed measurements. They have not been released. Some of the 
numbers did reach the New York papers last February ("Mak- 
ing (Mino)waves over Trade Center TV," Daily News, Febru- 
ary 25. 1980, and "Microwave Threat Stalls Trade Center TV 
Tower," New York Times, February 26, 1980). The resulting 
commotion prompted the PA to install mylar reflecting mater- 
ial on some windows in the northwest corner of  thesouth tower. 
The mylar was already in place by the time Tell arrived. Though 
Silliman's numbersarestill confidentia1,The PAmaintains that 
they are significantly lower than Tell's EPA measurements. 

Joyce Feldman, EPA's radiation representativein New York, 

Brwdkndpowerdemiliec(uW/cd) m m m d  by EPA !s 7eN on thesoulh rower roof (lefr), ond rhe iO7rI1floor observory (righl). ANdimensionrare 
approximore. (MDL = Minimum De~ecloble Level) 
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explains that a repon on theTell measurements has not been is- 
sued becausethey arenow out-of-date. AfterTell'svisit, the PA 
installed a protective shield, known as a wagonwheel, on the 
WTFM mast on the south tower. The wagonwheel has changed 
the radiation patterns on the towers. 

Contradictory Results 

At a February meeting, PA officials, including Franklin Bass 
from the general counsel's office, Joseph Milano, manager of 
telecommunications and information systems, and Thomas 
Sorensen, broadcast coordinator, told MicrowoveNewsthat the 
Tell numbers were "wrong" and "unreliable." In a yet to be re- 
leased letter, Silliman had written the PA arguing that Tell's 
readings were really peak values, which had to be divided by an 
empirically derived factor of  1.54. The 1.54 factor was required 
because Tell, according to Silliman, had used the "peak hold" 
button on the Holaday meter when taking his readings. Silliman 
also wrote that any measurements of TV signals had to be fur- 
ther corrected to discount for synchronization pulses. 

Speaking from his office in Las Vegas, Tell denied using the 
peak hold button. And Reed Holaday, president of Holaday In- 
dustries in Eden Prairie, Minnesota, said that his 3001 meter 
does not respond to TV "synch pulses." 

On hearing about Tell's and Holaday's responses. Silliman 
withdrew his 1.54 conversion factor, and said, "There is some 
doubt that my point [about the meter] is valid." 

The PA and Silliman now explain thedifferences between the 
tworeports by themethod each used to takemeasurements.Tel1 
surveyed a number of small areas and identified local maxima 
whileSilliman took his readinasat suecific locationsalongaure- - .  . . 
determined grid. Slotion W F M r n a r r  with "woganwheel"pmlecliveshieldon lhesoulh 

EPA's Feldman offered the same explanation. But no one rower: Behind, lourirls enjoy New York views. 

n e  base of the rnasrer antenno on the north lower. outside the PA-including EPA-has vet seen the Silliman re- - 
ports. Asked about all the confusion over the radiation levels, 
Feldman said that in the absence of  federal standards, she had 
no legal authority to intervene, and that communication prob- 
lems arose when so many people wereinvolved in such an infor- 
mal way. 

The wagonwheel shield, installed to reduce WTFM radiation. 
had an unanticipated result. Signals from WKCR, an FM sta- 
tion originally located on thesamemast under WTFM, \yerere- 
flected downward by the wagonwheel. Silliman said that while 
local peaks had changed, the general radiation levels were about 
thesame. WKCR-FM is not now operating from the WTC.The 
PA stressed that, before WKCR begins broadcasting, it will be 
moved to another antenna. 

The PA claims to have spent more than $SO,WOon monitor- 
ing-or a total of  $200,OW when corrective action is included. 
Future PA surveysareplanned, but no firm dates have been set. 

At the end of his report, Tell recommended that a "morhex- 
haustive field survey be accomplished to determine the absolute 
contribution of  fields from the various broadcast frequencies." 
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(conrinued from p. 7) 
Healso advised: "asurvey of  field levels inside theofficesofsev- 
era1 top floors would be worthwhile." Tellsaid that hecould not 
predict if, or when, he would be able to return to tlie WTC to do 
such follow-up surveys for EPA. Federal travel budgets have 
been slashed, and he could not come to New York before the 
next fiscal year. If he does return, he wants to take a detailed set 
of  measurements over tlie course of several days. 

Snfety Standards 

The PA has consistently maintained that it will meet a 
IM) uW/cm1 general population exposure standard. This level, 
set for the PA by Dr. Paul Tyler, director of the Armed Forces 
Radiobiology Research Institute in Bethesda, Maryland, is 
purely voluntary.TheEPA has not issuedany guidance forpub- 
lic exposures to non-ionizing radiation. 

At a New York State Senate committee hearing, held last 
summer at the WTC, Patrick Falvey, general counsdand assist- 
ant executive director of the PA, testified that the PA "has un- 
dertaken a moratorium wherein no new broadcasting will be 
permitted from the [WTC] unlessitcanmeet thisstrict standard." 

The PA's safety standard is twice as high as the 50 mW/cml 
level proposed by Dr. Leonard Solon, the director of the City's 
Bureau for Radiation Control. The broadcasters, on the other 
hand, feel that the PA standard is far too stringent. Otis Free- 
man of WPIX, and amember of theTV Broadcasters All Indus- 
try Commitee-an organization of  New York City's TV sta- 
tions-says "100 is much too low." In Freeman's view, such a 
standard would interfere with the TV industry, disrupting the 
City's-and if applied generally, the nation's-communica- 
tions system. 

Attempting to meet its standard, the PA has kept tlie UHF 
stations (41 and 47) operating at only 50 percent power, and has 
turned away many other potential clients. Bass, the PA attor- 
ney,complained of losinga lot of  money from unrented spaceas 
a result. He added that one of the UHF stations was lobbying 
theStatelegislature to force thePA into letting them turn up the 
power. Some, tired of the delays, are threatening to sue tlie PA 
for breach of  contract. 

In some ways the PA is a reluctant 1andlod.lt agreed to 
house the antenna in 1967, but only after public reaction to TV 
interference that could have beencaused by the WTC threaten- 
ed to block the towers' construction. The PA wound up having 

77tesoulh tower from the bare oflhe marleronlenna on lhe north lower. In theforeground, voriomspecialized contmunicaliom onrennar 
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Part o f  the problem is that viewer antennas are still pointed 
towards theEmpireState Building. Freemanof WPlXsaid that 
the biggest mistake was moving the stations piecemeal: They 
should have all gone to the WTC at the same time. 

Local Apprehension 

Meanwhile, residents living in neighborhoods near the WTC 
are worried about the potential threat of microwave radiation. 
On January 29, Community Board No. I in lower Manhattan 
sponsored a briefing session on microwaves. Some eighty resi- 
dents heard the EPA's Feldman and a representative of  Solon's 
Bureau for Radiation Control explain that the radiation levels 
emitted by the WTC antennas were very low. But one reaction 
from the audience summed up the prevailing attitude: "Do we 
have cause for concern or not? That is why we came here, the 
numbers don't mean anything to us." 

This article very nearly became academic. According to news 
stories released February 26, an  Argentinian Boeing 707 jet, 
with 58 people aboard, just missed crashing into the WTC mast 
last February 20.The jet wasless than a minuteand ahalfaway 
from the bottom of the 350 foot mast (each of  the towers is 1350 
feet high), when an air traffic controller ordered it to turn and 
climb out o f  danger. 

A s  wego to press, the PA harugreed to releuse the Sillimon data 
Marter ontenno on tire north lower; flanked by receiving onrennar. to Microwave News. They will be featured in the April isrue. 

to pay for moving the antenna downtown to  the Empire State The World Trode Center; mseen looking soulh from lower Monhollon. 
Building. As the WTC neared completion, however, the PA 
sought a review of  its commitment. It was rejected by the Feder- 
al Communications Commission. 

Two more TV stations (WOR-9 and WPIX-11) plan to move 
into the WTC by late March, and two more (WNBC-4 and 
WNET-13) by Labor Day. Thedates for moving thefiveFM sta- 
tions (WNYC. WPIX. WNEW, and WPAT) onto the master 
antenna have yet to beannounced. WKCR will not go on the air 
until it is moved to another antenna, being built for the Coast 
Guard by Motorola. 

TV Reception 

The stricter thesafety standard, the lower the broadcast pow- 
er and hence the smaller the audience that can bereached. Iron- 
ically, stations threatened with losing their outlying markets due 
to weak signals also face troubles close to the antenna. As TV 
stations move to the WTC, viewer complaints follow. When 
WCBS moved, it began to receive 100 calls a day; people grum- 
bled about fuzzy reception, ghosts, and poor color. Jim Baker, 
chief engineer at WABC, reports that his station heard from 
some 2OOO disgruntled customers. WABC has since distributed 
7500 pamphlets, "How to Improve Television Reception on 
Channel 7." 
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CONFERENCES 

PROCEEDINGS 

N o w  Avai lable:  

Tltrrmol Clroracrrri.sric.\ f l /  fimto~s: Apl~licario~tr bt D~,r~>crio~t 
nrnl7iiunr1itoir. palms presented at a coiifere~iceat tlie New York 
Acadeniy of Sciences. Marcli 14-16. 1979. Edited by Rakesh K. 
lain and Pietro M. Gullino.,41eio/.sfljrl1r New >brkAcadr~n!.?/' - Sck~~ce.s. 335. 1980. . 
Tltr M r c l i o ~ t h ~ t s  of Mirro i ro~r  Biolopicol Eficrs. a report of a 
workshop held at the University of Maryland. College Park. 
Maryland. May 14-16. 1979. Edited by Leonard S. Taylor and 
Augustine Y. Clieung. Available free from theofficeof Naval Re- 
search. Code 441. Arlington. VA 22217:enclose a sell-addressed 
label. . 
Dirijcr Rrnnrlca.sr Sar~~llirc~ Commrr~timrio~n. a symlmsiqi con- 
ducted h! tlie Board on Telecommunicatio~iz.Coni~~uter Appli- 
cutionsand theSpace Applications Boardon April8.1980.Avail- 
itble from the Space Applications Board. National Research 
Couiicil.2101 Constitution Avenue.NW. Washington DC 20418. . 
Hoohh Harord< ?l I'DLf.s? I. a conference held on December I I .  
1980. Available for ¤5 from the HUSAT Research Group. De- 
partment of HumanSciences. Loughborough University ofTech- 
nology. The Elms. Elnis Grove. Loughborough. Leics. LE I I 
I RG. England. 

CALENDAR 

- April 13-15: Annual Conference arid Trade Slroi~' of [Ire 
InrernorionalAssociarion ofSorellire Users, Washington Hilton 
Hotel. Washington DC. Contact: A. Fred Dassler, IASU. 6845 
Elm Street, Suite 710, McLean, VA 22101. 

* May 31-June4: 29th AnnualScientificMeetingof theRodia- 
lion N ~ ~ . ~ ~ ~ o n . l r  .S~ri ,~n:  H!:III Repen<) llotcl, h11111ie:ip~li~. I N .  
C.~nl;ia:  0Ifi:e ~ r i  ilic I ; \c i l~l i \e  1)irc:Ior oi tile SO;~SI\.  4-20 
Montgomery Lane. #506, Bethesda, MD 20014. 

June 9-12: 16th Annual Syrnposiunl of rlte I~trer~zarionnlMi- 
cronwve Power Institirte, Royal York Hotel, Toronto. Canada. 
Contact: IMPI, 211 East 43rd Street, New York. NY 10017. 

June 15-19: IEEEond URSISytnposinm. Bonaventure Hotel, 
Los Angeles, CA. Sponsored by the Antenna and Propagation 
Society and the Microwave Theory and Techniques Society of 
the IEEE and four Commissionsof URSI. Contact: IEEE. 245 
East 47th Street, New York, NY 10017. 

* June27-July 2: 6th 1nternationalSymposiumonBioelecrro- 
clternisrry ondBioenergericsand 1st Meeting o f the  Inrernarion- 
a1 Bioelecrrocliemical Society, Kibbutz Kiryat Anavim. Israel. 

Contact: Mrs. R. Goldstein. Secretary. Bioelectrochemistry 
Symposium, The Aliaron Katzir-Katchalsky Center. The Weiz- 
rnann Institute of Science, Rehovot. Israel. 

June 30-July 4: I~tler~iarionol Symposil~m on Bioti7edicol 
Tlter~nolopy, Palais de la Musique et des Congres, Strasbourg. 
France. Includes sessions on hyperthermia in cancer treatment 
(July 3) and bioeiectromagnetics (July I). Simultaneous transla- 
tion in English.French,and German.Contact: Dr.M.Gautherie. 
Laboratoire deThermologie Biomedicale, Facultede Medicine, 
Universite Louis Pasteur, I1 rue Humann, 67085 Strasbourg. 
France. 

* July 13-16: 10th L.H. Gray Conference: Tlte BiologicolAc- 
lion of Rodiofreqnency, Microwave, a n d  Ulfraso~tic Rudia- 
lions, Oxford England. Contact: Dr. G.R. ter Haar, Physics Di- 
vision, F Block, Institute of Cancer Research, Clifton Avenue. 
Sutton, Surrey SM2 5PX, England. 

August 10.12: 3rd Annual Bioelec~rorttnnericsSocie~y Meer- 
hi& Washington DC. Contact: BEMS, P O .  Box 3651, Arling- 
ton, VA 22203. 

August 10.19: 20th General Assentbly of /Ire lnrernafiortol 
Union of Radio Science (URSI), Hyatt Regency Hotel, Wasli- 
ington DC. lncludesaserieson"lnteraciionofElectromagnetic 
Waves with Biological Systems," on August 13-14. chaired by 
Professor Saul Rosentlial of  Polytechnic Instituteof New York. 
and an "Open Symposium on Millimeter and Submillimeter 
Waves." Contact: Mr. Richard Y. Dow, Organizing Committee 
of URSI General Assembly. National Academy of Sciences. 
2101 Constitution Avenue, NW, Washington DC 20418. 

August 19-21: 3rd Annual Sorellire Co~nmunicoriotzs Users 
Conference. Regency Hotel. Denver. CO. Contact: SCUC '81. 
Satellite Communications Magazine, 3900 S. Wadsworth Blvd, 
Denver. CO 80235. 

September 7-1 1: l 1 th E~rropean Micro~vave Confererzce, 
Amsterdam.Tlie Netherlands. Contact: Microwave Exhibitions 
& Publishers Ltd., Temple I-louse, 36 High Street, Sevenoahs. 
Kent TN13 IJG. England. - November 9-11: 1st Annual Meeting of the BioelecrricalRe- 
pairandGroivltz Society, Philadelphia. PA. Contact: Executive 
Secretary of the Society.425 Medical Education Building,'36th 
and Hamilton Walk, Philadelphia. PA 19104. 

MICROWAVE NEWS is published monthly. P.O. Box 1799, 
Grand Central Station. New York. NY 10163 (212) 794-9633 a -  

Editor: Louis Slesin, Associate Editor: Martha Zybko . Subrcrip- 
lion: $165 per year (ovcrreas $200). O Copyright 1981 by Louis. 
Slesin . Reproduction in any form is forbidden without writlen 
permission. 
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At its August 26,1980 meeting, the Electromagnetic Radiation Management 
Advisory Council (ERMAC) concluded that an investigation, such as the formal 

111 

AROUND THE COUNTRY p. 6 1 ; study of the healthof Americans exposed to microwaveradiationin theU.S.em- 
bassv in Moscow. would be oointless. Without dissent. membersmf ERMAC 

1 1 8  
I NEWS 

I / 

I  1 1 , ~ ' ~ ~  :I 

I at the embassy during the22 ) e x  period when the Russians irradiated the upper 
CONFERENCES 13. 8 floors with low levels of mos~lv continuous and some oulsed microwaves. AS 
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I 

agreed that, based on current knowledge, there are no scientific or theoretical 
grounds to predict potential health impacts of the Moscow signal. 

Aconsequence of theERMAC finding may well be that thestate Department 
will do no further epidemiological research on the 1,827 employee$ who worked 
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* Portland's New 
Population Standard 

* Microwave-Drug Synergy 
First Long-Term, Low-Level 
Microwave Exposure Study 
Yannon Decision 

Stephen Cleary of Virginia Commonwealth University, an ERMAC member, ex- 
plained, thesample populationis toosmalland thedose toolow foranythingbut 
a grave risk to show up, and therefore any money allocated to such research 
could be betterspent elsewhere. One ERMACmember went so far as to say that 
he would not hesitate to expose himself or his family to those levels of micro- 
waves found in the embassy. 

ERMAC is an advisory committee to the Administrator of  the National Tele- 
communications and Information Administration, Mr. Henry Geller. 

Iconrinuedp. 771 

ANSI News 
Meeting Scheduled 

There will be a meeting of the C95 Committee on Radio Frequency Radiation 
Hazards of the American National Standards Institute (ANSI) on Thursday, 
Febmary26,1981 at the ANSI headquarters inNewYork ~i t ; ( l430~roadwa~) .  
The main purpose of themeeting is to seek fmal approval of  thenewsubcommit- 
tee IV standard on radiofrequency and microwave safety levels. Other business 
will include the new standards on measurements (subcommittee I) and hazard 
signs (subcommittee II/III). ,. 
Standard Nears Completion 

The ANSI safety standard went out for C95 Committee vote last July. Al- 
though thestandard wasaccepted by amajority voteof theCommittee threeim- 
portant organizations withheld their approval: the Bureau of Radiological 
Health, the Environmental Protection Agency, and the Electronic Industries 
Association. 

At ameetingin Bethesdain late October, thesubcommittee wasable to satisfy 
BRH objections and it is now very likely that the Bureau will cast apositive Vote 
on the new standard. While an attempt was also made to win EIA's approval, it is 
not yet clear how EIAwill vote. Apparently EPA does not intend to vote at all. 

MicrowaveNews will present an  in-depth look at the new ANSI standard in a 
forthcoming issue. 



GOVERNMENT 

CONGRESS 

The Congressional Research Service of the Library of Con- 
gress hasupdated itsissue brief on "Radiation Healthandsafety 
Issues of Congressional Interests." The brief written by Christo- 
pher Dodge of the Science Policy Research Division covers both 
ionizing and non-ionizing radiation and includes a listing of 
legislative authorities, federal regulatory authorities, pending 
legislation, hearings, and a chronology of events. (Brief Num- 
ber IB77062, October 23, 1980.) 

AGENCIES 

Air Force 
The Air Force wants to develop new and improve existing 

hardening techniques for its systems exposed to a nuclear elec- 
tromagnetic pulse (EMP). See Comnierce Business Daily, No- 
vember 7, 1980. 

Bureau of Radiological Health (FDA1 
BRH promulgated a final rule amending the performance 

standard for microwave ovens in the Federal Regkler on No- 
vember 28,1980 (45 FR 79028). The rule, which becomes effec- 
tive on November 30, 1981, deletes the error limit and effective 
aperture requirements for instruments used to detect leaks from 
microwave ovens. 

The rule was on the agenda of theTechnica1 Electronic Prod- 
uct Radiationsafety Standard Committee(TEPRSSC) meeting 
held on December 3-4 in Washington. 

BRH proposed a performance standard for microwave di- 
athermy products in the July 29, 1980, FederalRegi~ter(45 FR 
50359). Asummaryof thecomments on thestandard submitted 
to BRH will appear in our February issue. 

Department of Commerce 
The Commerce Department  led in early December that the 

Toshiba Corporation of Japan sold countertop microwave 
ovens at prices so low that they were unfair and violated the 
TariffAct. Thecase has been forwarded to theUS International 
Trade Commission, which will determine whether Toshiba 
ovens injured domestic production. If the ITC makes such a 
fmding, penalty duties will be assessed. 

According to the December 3 FederalRegirler (45 FR 80157) 
notice, ovens made by the Matsushita Electric Industrial Com- 
pany, the Sanyo Electric Company, and the Sharp Corporation 
were not dumped in the American market. The four companies 
accounted for 98% of the 740,000 ovens imported into the 
United States from Japan in 1979 at a value of  $149 million. 

Environmental Protection Agency 
EPA sponsored a workshop on RFmeasurements in Las Vegas 

last November 3-5. Thirty government officials and a limited 
number of outsiders held intensive discussions on the current 
status of measuring electrnmagnetic fields. According to Rich- 
ard Tell of EPA, the workshop organizer, "This was the first 
time all the instrumentation experts from the government were 
in the same room at the same time." 

The participants agreed to two sets of recommendations: 
1.That agroup, such as the American NationalStandards In- 

stitute (ANSI), should set the following standards for broad 
band RF survey instruments: a) minimum, uniform reporting 
requirements of performance characteristics for existing instru- 
ments; b) minimum testing procedures for evaluating instru- 
ment performance; and c) performance characteristics for 
future instruments. 

2. That standardized measurement techniques be developed 
based on: a) existing instrumentation, b) applicable safety 
standsrds, and c) specific exposure situations. 

The second set of  recommendations arose from the lack of 
uniformity in the way measurements are taken. 

The recommendations will be pubhslied at a later time, though 
the form of publication has yet to he decided, perhaps an EPA 
technical report or a journal article. . 

The Nonionizing Radiation Surveillance Branch of  EPA is 
providing all the Agency's regional offices with a new Holaday 
electric field probe to permit local surveys of radiofrequency 
levels. According to Branch Chief, Dave lanes, "We are provid- 
ing only the training and equipment, the time and resources de- 
voted to this are up to each individual regional office!' 

EPA is also buying higher frequency probes: oneof fiveor six 
Narda probes will belent to a regional office when requested as 
soon as theyaredelivered by the manufacturer. Asingle field in- 
tensity meter and associated antennas which can identify the 
frequency of a particular source will also be available for loan. 
A four day training course for regional personnel was held by 
EPA in mid-December in Las Vegas. 

Department of Energy * 

The DOE'S Officeof Electric Energy Systems held its annual 
contractors review meeting on the biological effects of  electric 
fields from overhead transmission limes in Washington DC last 
November 18-19. Researchers from about a dozen on-going 
projects in the multi-million dollar program reviewed their 
progress. 

The DOE program is now focused on AC work, but in the 
years ahead the emphasis will change to DC lines. 

For a copy of the abstracts presented at the November meet- 
ing contact: Mr. Alec 0. Bnlawka, US DOE/EES, Mail Stop 
3344, 12th and Pennsylvania Avenue, NW, Washington DC 
20461, (202) 633-8638. 
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Federal  C o m m u n i c a t i o n s  ,, C o m m i s s i o n  
At the end of January, the FCC will issue a statement in 

response to thecomments received on its 1979 Noticeof Inquiry 
(NOI) 144FR 37008, June 25, 19791 concerning the biological 
effecrh of  radiufrrqucncy rad~aiion. 

Thc FCCItasdeaded not toi~soennvin[erimradialionsrand- 
ards, according to Robert Cleveland of the Commission'sTech- 

., nical Planning Staff. But the FCC will participate in the rule- 
making proceedings of other agencies on RF issues. The state- 
ment will include a summary of the some 25 comments sub- 
mitted to the FCC in response to the NOI. 

Cleveland said that the FCC issued the NO1 to meet its duties 
to promote safety under the Communications Act, and to 
satisfy its responsibilities under the National Environmental 
Policy Act. 

Nat iona l  C a n c e r  l n s t i t u t e  

NCI has issued a request for proposals for the synthesis and 
evaluation of radiosensitizers, chemicals which selectively sensi- 
tize hypoxic (oxygen deficient) tumor cells to radio-therapy. A 
three year project is planned. RFP NCI-CM-17485 is available 
from Maria Decker, NCI, Treatment Contracts Section, Blair 
Building, Room 228, NIH, Bethesda, MD 20205. 

National  l n s t i t u t e  f o r  
Occupa t iona l  S a f e t y  a n d  Heal th  

The schedule for the NIOSH criteria document on radiofre- 
quency and microwave (RF/MW) radiation is still slipping. 
Drafts of the document were released in 1979, but were with- 
drawn due to unfavorable reviews. NIOSH is now aiming for a 
substantially shorter document, one that is less encyclopedic 
with more critical analysis. NIOSH's consultants are in the pro- 
cess ofevaluating theRF/MW biological data.Thi phase of the 
operation isgoing slowly,and the agency cannot proceed untilit 
is completed. A renew draft may be finished by the spring. 

The NIOSH procurement office inCincinnati has issued a re- 
quest for quotation [RFQ 81-12; November 14, 19801 for the 
writing of two television scripts on the health risks associated 
with Video Display Terminals (VDT's). 

NIOSH, BRH, O S H A  

A team from NIOSH, BRH and OSHA is developing a bulle- 
tin on control technologies for dielectric heaters, including RF 
sealers. 

Preliminary tests indicate that shieldingcan have a significant 
effect on both the magnitude and direction of the impinging 
field. The team is not yet ready to make i i  recommendations 
on control technologies. 

The joint bulletin is due to be out in late Spring. 

National  T e l e c o m m u n i c a t i o n s  a n d  
Informat ion  A g e n c y  

The Electromagnetic Radiation Management Advisory 
Council (ERMAC), the advisory committee to NTIA, is antici- 
pating holdinga meeting at theendof Januaryorearly February 
in Washington. . 

The BENER Task Force report, "Nonionizing Electromag- 
netic Radiation Safety: A Program of Coordinated Federal Ac- 
tivities Related to Biological Effects of Nonionizing Electro- 
magnetic Radiation (0-300 GHz):' was published last summer, 
but has yet to receive any official attention. 

Dr. Howard Clark of the National Bureau of Standards who 
served as theTask Force chairman hoped that the report would 
provide "a frame of reference for examination of the various 
agency programs and budgets that relate to thecoordinated fed- 
eral BENER programrand would be "useful to federal agencies 
in planning or describing their individual activities as related to a 
common goal!' 

TheTask Force was set up by Henry Geller, the Administrator 
of NTIA at the request of Dr. Frank Press, the President's sci- 
ence advisor. Nevertheless, the report has not been officially for- 
warded to Press, nor does it seem to be aplanning tool of the in- 
dividual agencies involved in bioeffects research. 

Occupa t iona l  S a f e t y  a n d  Heal th  Adminis t ra t ion  

Bob Curtis of OSHA's Salt Lake City office organized a 
training session for two members of each of OHSA's ten re- 
gional offices to teach them how tomeasure radiofrequencyand 
microwave radiation levels in the workplace. As a result of  the 
December 3-4 sessions, held in Salt Lake City, workers will have 
a greater opportunity to check their on-the-job exposures to 
non-ionizing radiation. 

Helping Curtis were Michael Larsen and Alfred Owyand of 
OSHA and Edward Aslan of Narda. 

Radia t ion  Pol icy  Counc i l  

The US Radiation Policy Council, the interagency group cre- 
ated by the President in February 1980, has issued its "Progress 
Report and Preliminary 1981-1983-~genda:' (No. RPC-80- 
001, September 30, 1980). 

The Report concentrates on ionizing radiation to the~ir tual  
exclusionof non-ionizing radiation. Beyond intending to grapple 
with general radiation policy which may (or may not) spill over 

(conlinuedp. 41 
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BIOLOGICAL WSEARCH 

Frey Reworks  BBB Data  
Allan Frey of Randomline Inc. believes he has resolved some 

of the contradictions in the experimental results of the blood 
brain barrier (BBB) research. Writing in the November 1980 
issue of theBioelecfromagnefiaSociely Neivsleller, Frey argues 
that the use of inappropriate statistical analysis explains why 
many researchers erroneously concluded that microwaves do 
not change the permeability of the BBB. 

At least three teams of researchers, including one led by Frey 
himself, have shown that microwaves can cause certain dyes to 
pass through the BBB into the brain. 1n one of the most signifi- 
cant studies, Oscarand Hawkinsdiscovered thatpulsed 1.3 GHz 
radiation could change the permeability of the BBB at average 
powrr densities of only 0.03 mW/cml(Brain Research, 126,281, 
1977). 

However, three groups of scientists cast doubt on these results 
by reporting no microwaveeffects on the BBB for various expo- 
sure conditions. Frey has taken the published data of twa of the 
groups, and, by applying what he thinks are more appropriate 
statistical tests, found that the opposite conclusions hold: they 
demonstrate increased permeability. One set of results by Mcmtt 
eta/. nowsupportsFrey'soriginalpaper,andanotherby Preston 
el a/. confirms Oscar and Hawkins' work. Frey also speculates 
that the third group, Spackman eta/., may havealsoused inap- 
propriate statistical analyses and a faulty experimental design. 

AsFrey concludes: "Thesupposedconflictingandcontrover- 
sial data actually are quite consistent and indicate that some- 
thing is happening in the brain under low intensity microwave 
energy exposure." 

N e w  Review Article 
Richard Lerner has published acomprehensive review of cur- 

rent research on health effects of non-ionizing radiation, with 
special emphasis on low-level effects, in the December 1980 is- 
sue of IEEESpeclnrm: "RFRadiation: Biological Effects!' The 
article also details some of the controversy surrounding the new 
ANSI standard. 

GOVERNMENT (continued fmmp. 3) 

to the non-ionizing portion of the spectrum, the RPC agenda 
promises little attention to microwave, radiofrequency, or ELF 
radiation. 

Included in the report are summaries of the RPC public meet- 
ings held across the country during 1980, and the public com- 
ments submitted to the Council. 

Three of the publiccomment saddress non-ionizing radiation: 
* AFL-ClO, Food and Bwerageltadei Department: strength- 
en occupational exposure standards for microwave and radio- 
frequency radiation from microwave ovens and sealing equip 
ment, and radiation emanating fromndeo display terminals. @. 
E-12) 
* Natural Resources Defense Council: Examine both ionizing 

EPA FundsTeratological  S t u d y  
The Environmental Protection Agency's Health Research 

Laboratory has awarded Dr. Mary Ellen O'Connor and Dr. 
Robert Strattan of the University of Tulsa a contract to study 
the teratological effects of microwave radiation. 

The two-year, $230,377study will consist of exposing mice in 
utero throughout the gestation period with 2450 MHz continu- 
ous wave radiation. Theirradiation will slop after theyarebom. 
The experiment will begin with exposures to power levels of 30 
mW/cm2; the levels will decrease to 10, 1, and 0.1 mW/cml until 
no effects are observed. The mice will be monitored for fetal 
weight and developmental abnormaliries. 

Dr. O'Connor is with the Department of Psychology and Dr. 
Strattan is with the Electrical Engineering Department. 

New Idea a b o u t  Ca ta rac t  Formation 
A new explanation for cataract formation hasbeen developed 

by a group of physiologists at Rush University in Chicago (Sci- 
ence, 209, 1007, August 29, 1980). The group bas rejected the 
view that the lens of the eye is a homogeneous mass. Instead, 
based on a combination of biophysical techniques and mathema- 
ticalmodels, thescientists have proposed that theinteriorcellsof 
the lens have imperbeable membranes that block the entry of 
small ions. These fibrous cells can stop the flow of sodium and 
water into the lens' interior, thereby preserving its volume and 
transparency. 

Mic rowave  Hearing 
How do people hear pulsed microwaves? The mechanism for 

the perceived buvingorclickingsound isstillamystery; various 
hypotheses continue to beproposed, rejected, and defended. In 
a tart exchange of views in Science (209, 1143, 5 September 
1980), two opposing camps reaffirmed their positions. One 
group led by C.K. Chou of theuniversity of Washington Medi- 
cal School maintains that hearing results from a tiny pressure 
wave in the head when the radiation pulse is converted to ther- 
mal energy. Allan Frey and Elaine Coren of Randomline. Inc. 
continue to offer the hypothesis that microwave hearing is the 
result of the thermoacoustic expansion within the cochlea, the 
small snail-shaped region of the inner ear. . 

and non-ionizing radiation since many of the proble?~ that 
have hindered past work onionizing radiation are also obstacles 
in the study of non-ionizing radiation. @. E-4) 
* Raytheon Corporation: Encourage EPA to develop a manda- 
tory Federal standardon exposureof thegeneral public to non- 
ionizing radiation or recommend a defmition of current consen- 
sus standards (ANSI C95) by Congress as a mandatory national 
standard until formal Federal standards are developed. Ensure 
active participation by federal agencies in legitimate efforts of 
public education in the area of non-ionizing radiation. (p. E-8) 

If you want to be on the RPC mailing list, write to: US Radia- 
tion Policy Council, Room 3026, New Executive Office Build- 
ing, 726 Jackson Place, NW, Washington, DC 20503. 
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TECHNOLOGY SOLAR POWER SATELLITES 

RF Radiat ion,  A N e w T o o l  in C a n c e r T r e a t m e n t  
Radiofrequency radiation is a promising weapon against ' cancer, according to a December 1980 IEEE Speclmm article. 

"RF Therapy for Malignancy" explains how this treatment 
works and describes equipment design and function, tissue 
models used in research, and various hyperthermia methods. 

Radiofrequency induced heating of tissue (42 to 43S°C) is 
used alone or in conjunction with radiation (ionizing) therapy 

. or chemotherapy to treat malignancies. A range of frequencies 
is used; higher ones-up to 2450 MHz-areeasier to focus than 
the lower frequencies which can penetrate more deeply into the 
body. Because solid tumors generally have poor blood circula- 
tion, a tumor can be selectively heated without significantly in- 
creasing the temperature of surrounding, healthy tissue. The 
authors state that for localized treatment, there are no serious 
side effects from radiofrequency hyperthermia. 

VDT's 
The Cnlumbin Journalism Review will feature a story on 

VDT's in the newsroom in its January-Febmaryissue. The arti- 
cle looks at both the health hazardsassociated with themachines 
and the reporting of this story by the press. 

Elec t ro therapy Controversy  
New YnrkMagazine, in a two-part article that ran November 

23 and December I, detailed the controversy over theuse oflow- 
level electricity for bone healing. 

The story began as a profile of Arthur Pilla, a chemicalengi- 
neer at  Columbia University. Pilla, who claimed to have played 
amajor role in developing theelectrical technology to treat frac- 
tures that previously would not heal, piqued the reporter's in- 
terest by claiming that the device was now being tested for itsef- 
ficacy in treatingcancer and that human applications could start 
within the year. 

Dr. Andrew Bassett, a doctor at Columbia's medical school, 
cautioned that Pilla was overstating the prospects and further, 
downgraded Pilla's contributions in their research. 

Bassett had worked with Dr. Robert Bsker, then a t  theVA 
Hospital in Syracuse, New York, to show that stress applied to 
any bone is translated into electricity. Bassett'slatercooperation 
with Pilla resulted in a practical, non-invasive electrical coil 
device, which Pilla and another colleague patented. They all 
formed a private corporation, Electro-Biology, Inc. of Fair- 
field, New Jersey with the financial backing of Wall Street en- 
trepreneurs. 

Zimer-USA, Inc. and Telectronics Proprietary Ltd. offer 
other hone-growth stimulators, although Electro-Biology's is 
the only one which does not require implanting an electrode 
under the skin. 

Dr. Bassett received more than $1 million in government 
grants in the course of his research. The writer, LaUy Weymouth, 
raised questions about transferring medical research paid for by 
public funds to profit-making privatecompanies. Shenoted that 
the government gets a share of Zimmer-USA royalties because 
its product was underwritten by the Navy. 

N e w  R e p o r t s  
Two major studies of the Department of Energy's SPS sys- 

tem are nearingcompletion. Each will contain an analysis of  the 
impact of microwave radiation on human health and the envi- 
ronment. 

One study by the National Research Council (NRC) is due to 
becompleted by theendof June1981, with adraft report by early 
January 1981. The other by the Congressional Office of Tech- 
nology Assessment (OTA) wasdue to be published by theend of 
January 1981, but is running late. 

NRC 
The Environmental Studies Board (ESB) of the NRC ap- 

pointed a Committee on Satellite Power Systems to provide an 
independent revirsv of DOE'S assessment of the SPS concrpt. 
Towa~ds this end. tile ESB orsanized a "Workshon on Mecha- - 
nisms Underlying Effects of Long-term, Low-level, 2450 MHz 
Radiation on People." A workshop summary, prepared by 
Christopher Dodge of the Science Policy Research Division of 
the Library of Congress, was released last fall. (See box for con- 
clusions of workshop participants.) 

OTA 
The two-yearOTAproject was requested bytheHouseCom- 

mittee on Science and Technology. The completed study will 
compare the impacts of beaming energy from collecting satel- 
lites by lasers, microwaves, and reflected light. With respect to 
microwaves, the study will look at both the DOE reference sys- 
tem and asolid statesystem which woulduse lower powerdensi- 
ties and smaller rectenna sites. 

SRI 
Last summer, SRI International completed a study for the 

Environmental Protection Agency, "An Assessment of the 
Potential Impact of Microwave Radiation from a Solar Power 
Satellite." This then became the basis for a chapter in the DOE 
report, "Environmental Assessment of the Satellite Power Sys- 
tem (SPS) Concept Development and Evaluation Program 
(CDEP)," prepared by Anthony Valentine ofArgonneNation- 
al Laboratory (No. DOE/ER-0069, August 1980). 

CONCLUSIONS OF SPS-NRC WORKSHOP 
A. There arc relatively little microwave health and bioef- 

fecls data available of direct relevance to the radiatioh 
parameters of theproposed SPS. What data areavailable arc 
diflicult to evaluate in terms of a potential health impact of 
the SPS. 

B. There is no prcsumptivcevidencc in the data available 
that exposure of the general public to 0.1 mW/cm2or lower 
at the frequency of 2450 MHz generated by the SPS will re- . 
sult in any health decremenls. However, because a number 
of functional phenomena of known significance have been 
reported in response lo erposure to low-intensity micro- . 
waves, further restarch and evaluation ... is necessary in 
order to decrcase present uncertainties about potential low- 
level microwave health effects. 
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AROUND THE COUNTRY MICROWAVE CIRCUIT 

Georgia Power Challenged on Microwaves 
A group of 27 residents of rural Clayton, Georgia, have filed 

1 suit in county court to prevent Georgia Power Company from 
erecting a 180-foot microwave tower on top of nearby Screamer 
Mountain. Cltizens Against Microwaves, led by homeowner 
David Kraft, brought the case in September, shortly after the 
Rabun County Commission approved the tower in a 2-1 vote 
before a packed hearing room. 

., The suit, which names the power company and the two county 
commissioners who approved the tower, charges that allowing 
GeorgiaPower to buildonlandseized by thecounty fornonpay- 
ment of taxesisaviolation of covenant, will createa health haz- 
ard and constitutes an improper disposal of county properly. 
Atlanta Weekly, the Sunday magazine of the Atlanto Conslitu- 
tion, ran a long article on the controversy in its November 23, 
1980 issue. 

HE0 Cancels Out * 
In late November, Home Box Office (HBO). Time-Life's 

subscription TV network, withdrew its application to build a 
satellite communications complex in Rockaway Township, New 
Jersey. 

The HBO proposal was under intense scrutiny by the Rocka- 
way Board of Adjustment which had to grant a variance before 
construction could begin. The Concerned Citizens' Committee 
of Rockaway Township was formed to oppose the HBO pro- 
posal. The Committee was worried about the siting of a major 
source of rnicrowa\e radiation in 3 residential arrs, only 1000 
feet from a rleiel~borha~d school. The Board had held 16 Ilenr- - 
ings since last spring, and another 30 were scheduled. 

Edward Horowitz, HBO vice-president of studio and net- 
work operations, explained that while "the local Board was re- 
sponsive and HBO was overcoming the local opposition, we 
could not afford the delay." 

The cancellation will not hurt HBO's immediate program- 
ming.TheRockawaysite would have provided thepayTVsystem 
with added flexibili1y.A~ foranew site. Horowitzsaid that HBO 
will look for suitable areas across thecountry: "Theprimaryin- 
terest is in the New York-New Jersey Metropolitan area, but 
once away from here, it doesn't really matter where you go." 

California OSHA 
California's Occupational Safety and Health Standards 

Board has proposed a substitution in the State's General Indus- 
try Safety Orders on non-ionizing radiation. The standard re- 
mains at 10 mW/cmz; the purpose of the change is to make it 
more enforceable. Cal OSHA held a public bearing on the pro- 
posal on November 19,1980. 

Dr. Daniel Callill of the Environmental Protection Agency's 
Health Effects Research Laboratory in ResearchTriangle Park, 
North Carolina, has been awarded the Public Health Service 
Commendation Medal. Dr. Cahill, the Director of the Lab's 
Division of Experimental Biology was cited for: "Outstanding 
research and research management in the areas of  ionizing and 
non-ionizing radiation health effects in the environment." . 

Mays Swicord, Cltief of the Electromagnetics Branch at the 
Bureau of  Radiological Health, was awarded his doctorate last 
month from the Electrical Engineering Department at the Uni- 
versity of Maryland.Hecompleted thethesis: "Studies ofMicro- 
wave Absorption in Liquids by Optical HeterodyneDetection of 
Thermally Induced Refractive Index Fluctuations" in Novem- 
ber. The objective of the research was to develop aspectroscopic 
method, flow spectroscopy, to look at microwave absorption of 
specific molecules. Swicord investigated DNA and found 
enhanced absorption as predicted byE.W. Prohofskyof Purdue 
University. - . 

COMAR wants to make a movie about microwaves. John 
Osepchuk of the Raytheon Corporation and Don Justesen of 
the VA Medical Center in Kansas City, two active members of 
the Institute of Electrical and Electronics Engineers' (IEEE) 
Committee on Man and Radiation(COMAR), are exploring the 
idea of producing a 30-minute film on non-ionizing radiation 
for public television. The project is in itsearly stagesof develop- 
ment and must still be approved by the IEEE. Once thego ahead 
is given, Dr. Osepchuk estimates that it will take a year and a 
half to complete. . 

Over a hundred colleagues and friends of Professor Herman 
Schwan gathered at  the University of Pennsylvania in Philadel- 
phia last November M-25, to wish him a happy 65th birthday. 

Those who attended the two-day Festschrift, "The Inter- 
action of  Acoustical and Electromagnetic Fields with Biological 
Systems," funded by the Office of Naval Research, heard 
twenty presentations. The proceedings will be published in a 
special issue of Bioelectromagnetics. the Journal of the Bioelec- 
tromagnetics Society. 

Professor Schwanis currently onsabbatical at  the MaxPlanck 
Institute of Biophysics in Frankfurt. Gem-any. . 

A profde of  Dr. Andrew Madnuof the Veterans Administra- 
tion hospital in Syracuse, New York, "Law with a Spark,'' ap- 
peared in the September 29, 1980 issue of the Nat iy~al  Law 
Journal. Marino, who is both a biophysicist and an attorney, 
does research on the bioeffects of ELF and at  the same time is 
participating in various cases involving high voltage transmis- 
sion lines. The article was written by Jill Jonnes. 
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MOSCOW (continued /romp. I )  

Follow-Up Studies 

If the State Department decides to discontinue formal 
follow-up studies of  Moscow employees, the decision would be 
at odds with the earlier advice of Professor Abraham Liiienfeld 
of Johns Hopkins University who completed an epidemiology 
of theMoscow employees in 1978, and oithe Senate Commerce 
Committee. Both urged the State Department to pursue the 
health studies. 
. Dr. Herbert Pollack, a medical consultant to the State 

Department, did say, however, that he and Dr. Charles Brodine 
were continuing to monitor those employees present during the 

"a follow-up would buy a 
s 

sense of security.'' 
- Lilien feld 

period of maximum exposure (May 1975-February 1976). "We 
have a complete roster of all thoseexposed, and every time they 
get a medicalcheck up, one ofus reviews their completemedical 
history," Pollack emphasized. 

In a recent interview, Professor Lilienfeld agreed that from a 
scientific point of view hewouldnot expect to seeany deleterious 
effectsatsuchlow doses. But fromapoliticaland personal point 
ofview, he felt that continued examinations would beaNprudent 
thing to do!' "It's a matter of judgment:' hesaid. "a follow-up 
would buy asenseof security." Professor Lilienfeld pointed out 
that the major costs had already been spent and future surveys 
would be comparatively cheap. 

The ERMACadvice could havesomeeffect on pendingclaims 
by former embassy workers. John Parker Hills, an attorney who 
is bandling four claims, said that up to now the State Depart- 
ment hasbeenbasically "ignoring" him. Hills hastwoclaims be- 
fore the Workmen's Compensation Board and two before the 
State Department, one of which isaclass action on behalf ofall 
women irradiated in Moscow. According to Justice Department 
and Veterans Administration spokesmen, neither agency has 
any Moscow-related claims pending. 

ERMAC took up the question of a follow-up to the 1978 epi- 
demiology at the request of the State Department, which paid 
the expenses for theERMAC meeting. In a January 16,1980let- 
ter to Hemy Geller, the State Department asked whether there 
wasany basis for continued study. Mr. Geller referred the matter 
to. E W C .  According to Pollack, the State D@artment is 
waiting for the ERMAC recommendation before responding to 
any Moscow claims. 

Before debating the merits of a follow-up investigation, 
ERMAC heard R.C. Mallalieu of Johns Hopkins University's 
Applied Physics Laboratory describe the results of his attempt 
to reconstruct the radiation levels on the upper floors of the em- 
bassy. According to Mallalieu's report ("A Model of the Micro- 
wave Intensity Distribution Within the US Embassy in Moscow, 

1966 to 1977." No. FS-80-166, JHU-APL, August 1980), the 
most intense microwave exposures occurred between May 1975 
and February 1976, with average levels of continuous wave radi- 
ation of 3.5 to 5.0 uW/cml and average peak intensities due to 
multiple reflections of 7 to 10 uW/cm2. The largest recorded 
power density was 24 uW/cml. From 1966 to 1975, the average 
signal strengths for those rooms with the greatest exposure was 
about 1.5 uW/cml with maximum levels of 4 uW/cm: though 
there were transient peaks of as high as 20uW/cma. Areas more 
distant from the radiation sources had microwave levels of less 
thanO.1 uW/cml. InFebruary 1976. protectiveshielding was in- 
stalled which reduced all exposures to 0.1 uW/cmlor less. Based 
on thesedata, thestate Department hasestimated thatovera 22 
year period, about 240 employees were exposed to average 
power levels of about 1.5 uW/cm3 for about 2 hours during the 
workday. ("Exposure of Model Personnel:' State Department, 
August 26. 1980.) 

Liiienfeld Study 

The Lilienfeld epidemiology failed to identify any major dif- 
ferences in either mortality or morbidity between Moscow em- 
bassy personnel and a comparative population working in other 
embassies in EasternEurope. Lilienfeld had only minimal infor- 
mation on the signal strength inside the embassy building, tliough 
he did know that the maximum exposure took place during the 
ninemonthsendinginFebruary 1976.Theradiationsurveys were 
classified until after his study was released. Since only a short 
time has elapsed between the period of maximum exposure and 
his study, Lilienfeld recommended that "it would seem desirable 
that this particular study population should be contacted at 
periodicintervals, of2 to3  years, within thenext several years, in 
order to ascertain if any health effects would appear." He went 
on: "it would be important to develop a surveillance system for 

"every time they get a medical check up, 
one of us reviews their 

complete medical history," - Pollack 

deaths in the entire study population to be certain that no  mor- 
tality differences occur in the future h d  to monitor thepropor- 
tion of deaths due to malignancies, especially among the 
women!' + 

In an April 1979 report, the Senate Committee on Commerce, 
Science and Transnortatinn "ureed" that the State Deoartment - 
pursue this Lilienfeld recommendation, especially for thos; 
people exposed between June 1975 and February 1976. ("Micro- 
wave Irradiation of the U.S. Embassy in Moscow") The Com- 
mittee noted that its recommendation reflected a "precaution- 
ary attitude:' 

Asubcommittee made of Dr. Marylou Ingram (chairwom?n), 
Professor Cleary, Professor Mary EUen O'Connor and George 
Wilkening wrote up the ERMAC recommendations, which are 
now circulating among the full E W C  membership. A state- 
ment is expected to be released in January. 
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CONFERENCES 

NEWS CALENDAR 

BEMS 
More than 300people attended the second annualmeeting of 

the Bioelectromagnetics Society in San Antonio, Texas, last 
September. Some 160 papers were presented providing a rich 

., . blend of new research findings and open discussion. 
In the months ahead, MicrowaveNews will feature a series of 

articles on some of the important topics covered in San Antonio. 
The fist in this series, "Microwave-Drug Synergy," will appear 
next month. Later, we will run apiece on Professor A.W. Guy's 
long-term experiment which began last fall at the University of 
Washington in Seattle. 

A one day conference on "Health Hazards of VDU'S" was 
held at the Human Sciences and Advanced Technology Research 
Group, Department of Human Sciences. Loughborough Uni- 
versity in Leicestershire. England on Drce~nber 11, 1980. (VDU 
is the European equivalent of our VDT.) Among the papers pre- 
sented were two reports of skin rashes among VDToperators in 
England and Norway. 

The International Microwave Power Institute (IMPI) held a 
symposium on "The Washington Impact: How It Affects 
Microwave Users" on November 13-14,1980. A host ofgovern- 
ment officials briefed the more than two dozen attendees on 
what the government agencies are doing. 

The proceedings of the symposium will be available from 
IMPI for $40.00 for members and $50.00 for non-members. 
Order from: IMPI, 211 East 43rd Street, New York, NY 10017. 

Now Available: 
Proceedings of a Workhop on Thermal Physiologv, held in 

Rockville, Maryland, March 29, 1979. Edited by Dr. T. Whit 
Athey, Bureau of Radiological Health, sponsored by the Radio- 
frequency and Microwave Committee of the Interagency Regu- 
latory Liason Group. Dated March 1980. Available from BRH, 
Rockrille, MD 20857. 

Non-Ionizing Radiation, Proceedings of a Topical Symposium 
held in Washington D.C., November26-28,1979, sponsored by 
the American Conference of Governmental Industrial Hygien- 
ists. Order from: ACGIH, P.O. Box 1937, Cincinnati, OH45201. 

Proceedings of the International Symposium, Electromagnetic 
Waver andBialogv, held in Jouy en Josas (outside Paris) France, 
June30-July4.1980;Send $40.M)to Dr. A.J. Baiaud, CNRS, 2 
rue H. Dunant, 94329 Thiais, France. 

* January 12-16: National Radio Science Meeting, University 
of Colorado, Boulder, CO. Sponsored by theUSNational Com- 
mittee of IEEE Societies. Contact: Center for Conferences and 
Management/Technical Programs, 970 Aurora Avenue, Uni- 
versity of Colorado, Boulder, CO 80302. 

February 16-17: Treatment of Cancer by Radiofrequency 
andMicrowave Thermolherapy, Princess Kaiulani Hotel, Hon- 
olulu, HI. A short course arranged by the Bioelectromagnetics 
Corporation of Rockville, MD. Fee: $495. Contact: Dr. S.S. 
Stuchly, Department of Electrical Engineering, University of 
Ottawa, Ottawa, Canada KlN6N5. 

* April 13-15: Annual Conference and Trade Show of the 
IntemationalAsmciation of Satellite Users, Washington Hilton 
Hotel, Washington DC ($95 IASU Members; $195 Others). 
Contact: A. Fred Dassler, IASU, 6845 Elm Street, Suite 710, 
McLean, VA 22101. 

* June 9-12: 16th Annual Symposium of the InternalionalMi- 
crowave Power Inrtilule, Royal York Hotel, Toronto, Canada. 
Contact: IMPI, 211 East 43rd Street, New York, NY 10017. 

* June 15-19: IEEEand URSISymposium, BonaventureHotel, 
Los Angeles, CA. Sponsored by the Antenna and Propagation 
Society and the Microwave Theory and Techniques Society of 
the IEEE and four Commissions of URSI. Contact: IEEE, 245 
East 47th Street, New York, NY 10017. 

* June 30-July 4: International Symposium on Biomedical 
Thermologv. Palais de la Musique et des Congres. Strasbourg, 
France. Includes sessions on hyperthennia in cancer treatment 
(July 3) and bioelectromagnetics (July 1). Simultaneous transla- 
tion inEnglish, French, and Gwman. Contact: Dr. M. Gautherie, 
Lahoratoire deThermologie Biomedicale, Faculte de Medicine, 
Universite Louis Pasteur, 11 rue Humann, 67085 Strasbourg, 
France. 

* August 10-12: 3rd Annual BiaelectromagneticsSocie@Meet- 
ing, Washington DC. Contact: BEMS, P.O. Box 3651, Arting- 
ton, VA 22203. 

* August 10-19: 20th GeneraIAssembly of the Inle~national 
Union of Radio Science (URSI), Hyatt Regency Hotel, Wash- 
ington DC Includes a series on "Interaction of Electromagnetic 
Waves with Biological Systems:' on August 13-14, chaired by 
Professor SaulRosenthal of Polytechnic InstituteofNewYork, 
and an "Open Symposium on Millimeter and Submillimeter 
Waves." Contact: Mr. Richard Y. Dow, Organizing Comqittee 
of URSI General General Assembly, National Academy of Sei- 
ences. 2101 Constitution Avenue, NW, Washington DC 20418. 

= August 19-21: 3rd Annual Satellite Communicationr Users 
Conference, Regency Inn, Denver, CO ($145 pre-paid: $195 
at the door). Contact: SCUC '81. Satellite Communications 
Magazine, 3900 S. Wadsworth Blvd, Denver, CO 80235. 
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NEXT MONTH 
The report on the new ANSI standard and 
the Por t  Authority's data on radiation levels 
atop the World Trade Center, originally 
scheduled for  this issue, will appear next 
month. 

CORRECTIONS: March 

in a precedent setting decision, the Workers' Compensation Board of New 
York has upheld aprevious ruling that SamuelYannon, a New YorkTelephone 
Company radioman, had died of overexposure to microwave radiation. On 

-February 26, the three member Board panel found that "there was a direct 
causal relationship between decedent's exposure to microwave radiation dur- 
ing his employment and his subsequent disability all of which ultimately re- 
sulted in his death!' New York Telephone immediately filed another appeal, 
taking the case to the Appellate Court of New York for review. (Seep. 5 for 
complete text of decision.) 

Thecase, brought by Yannon's widow, Nettie, in 1974, is the first to success- 
fully establish chronic exposure microwave radiation as a cause of death. 
Yannon spent the last 15 of his 42 years with the phone company adjusting 
microwave relay equipment on the 87th floor of the Empire State Building. 

As a result of the February decision, New York Telephone has paid more 
than $29,000 in retroactive awards to Mrs. Yannon and will now pay her $45 a 
week for life, or  until she remarries. (Yannon has already received the award, 
regardless of the appeal, as dictated by a New York State law.) "I never gave 
up:' Mrs. Yannon says of her six-year case against the phone company. "They 

(con1,nuedp. 4) 

Navy May Scrap Project ELF 
The Secretary of the Navy has recommended abandoning its controversial, 

extremely low frequency (ELF)submarinecommunicationssystem, according 
to a spokesman for Michigan Senator Carl Levin. 

The one-way communicationsystem, known as Project ELFand previously 
named Project Sanguine and Project Seafarer, is desened to send messages to 
submerged submarines, especially during a nuclear war. Thesignal, with a car- 
rier frequency of 76 Hz, would be transmitted by a large underground an- 
tenna. The Navy has been trying to find a site for the antenna since the late 
1960's, but has met repeated opposition in Wisconsin, Texas, and Michigan. 
Democratic Senator Levin has been a long-time opponent of the project, and 
has sought to stop its construction in his home state. 

* In Cox's UK survey of VDTs, no UV radiation 
was detected at wavelengths less than 336 
nanometers-not above 336 nm as originally 
stated. 

* In the report on the World Trade Center, the 
proposed New York City population standard 
was mistakenly given as 50 mW/cm? The correct 
value is 50 uW/cml - 

fects of the ELF signals have also been raised. 
The latest recommendation was made in a letter from Navy Secretary John 

Lehman and Under-Secretary Robert Murray to Defense Secretary Caspar 
(conrinuedp. 8) 

In thepast, t h e ~ a v y  hassaid that theELFsystemisessentialto thenational 
defense. Now, however, the Navy is no longer in favor of the project because 
the system would be vulnerable to nuclear attack, according to James Crutch- 
field, press aide to Senator Levin. Critics have charged that the system is tpo 
exnensiveand mav not work. Ouestionsabout the bioloeical and ecoloeical ef- 



BUDGETS 
Key agency officials have indicated that non-ionizing radia- 

tion programs will not be badly hurt by the proposed Reagan- 
Stockman budget cuts-though as some noted, the programs 
were not large to begin with. Through a series of interviews, 
Microwave News compiled the following agency-by-agency 
analysis: ., 

Bureau of Radiological Health: For FY81, Reagan cut the 
total BRH budget by $1 million to $26 million, while staff 
years were cut to 545 from 556. In FY82, staff years were 
down to 528 from 556 and the budget to $26.6 million from 
$27.8 million. According to Neil Goldstein, associate director 
for management and systems, these cuts must now be 
allocated among the various programs (e.g.: ionizing and non- 
ionizing radiation, ultrasound, nuclear medicine, etc;. .) The 
FY82 planning process has begun, and will be completed over 
the summer. Goldstein believed the cuts could be met by post- 
poning certain contracts and by retirement and attrition. One 
early indication of the FY8l cuts is that the publication office 
has had to delay printing certain reports until FY82. 

Environmental Protection Agency: (1) Office of Research and 
Development: Daniel Cahill's Division of Experimental 
Biology reports that the 10% reduction in staff and 1.5% 
budget cut from the original Carter FY82 budget willcausees- 
sentially no impact on the non-ionizing radiation technical 
program at Research Triangle Park. The total FY81 budget is 
$2.98 million (about $2million for Cahill's Division). This will 
nowbereduced to$2.94millionin FY82. Full timestaffequiv- 
aleuts will go from 27.6 to 24.9. (2) Office of Radiation Pro- 
grams: No positions were lost in the non-ionizing radiation 
group, although theofficesuffered a35% staff cut, according 
to  David Rosenbaum, deputy assistant administrator for 
radiationprograms. (Non-ionizingradiation hasabout 6-10% 
of the staff.) While the Office's contract budget will be re- 
duced to $2 million in FY82 from $8 million in FY81, this will 
not affect non-ionizing programs too much since they do not 
depend heavily on contracts, according to Dave lanes, chief of 
the electromagnetic radiation analysis branch. The Office's 
equipment budget will rise to $1 million in FY82 from zero in 
FY8i. In sum, as Janes put it: "It doesn't look too bad!' 

Radiation Policy Council: The FY81 budget was cut from 
$942,000 to an estimated $600,000, and the FY82 budget of 
$980,000 was eliminated altogether, according to Carl Gerher, 
RPC director. The budget of the Council, which was set up 
after the Libassi report was released in 1979, may still be 
restored, but the decision will lie with the many high-level of- 
ficials still to benominated and appointed. While the RPC has 
focused almost exclusively on ionizing radiation, if it does sur- 
vive, the budget cuts will no doubt block it from extending its 
work to non-ionizing radiation. 

National Institute for Occupatiounl Safety and Health: 
Reagan cut the FY81 budget to $64 million and 835 positions 
from Carter's proposed $83 million and 928 positions. The 
FY82 budget was further reduced to $59 million and 773 posi- 
tions. These cuts have yet to be allocated among the various 
programs, and so their impact on the development of the 
MW/RF criteria document and Wordie Parr's Physical 
Agents Effects Branch in Cincinnati isstill unknown. Institute 
prioritiea will not be set u~tttl a replacr.ni?nt for Anthony Rob- 
bins. who was fired bv HHS Sccrernrv Schwe~ker hlarch 5. 1s 
in office. 

Other Agencies: Spokesmen from the National Bureau of 
Standards, the Office of Naval Research, and the Naval 
Medical R&D Command could not say what theimpact of the 
new budget would be. In each case, non-ionizing radiation is 
not a line item, and the outcome of the budget deliberations is 
some months away. 

BRIEFS 
The Interagency Regulatory Liaison Group (IRLG) published 

Volumc 11. Issue I1 of its ReguloloryReporrer, dated December 1980, 
outlining EPA, FCC, FDA, NlOSH & OSHA's on-aoina and future - ~ 

activities on radiation rontrol.. . Thc Frcqucnc) hlanagcment 4 d -  
viaory Council (FUAC) held 3 mccting in \Vlrshington on Frbruary 
20. On lhcagenda arrcthe SPS program. long-rangr spectrum plan- 
ning, and FCC ruler and regulotionr (Par1 IS )  on radiofru~ocncy dc- . . 
vices.. . . Recent contract awards: $254,179 to Bcndix Field Engin- 
eering of Columbia, MD, from the Naval Research Lab in 
Washington for "microwaveoceanograpl~icsensingsystemtasks:' on 
January 30; $646,700 to a joint venture group of A.D. Ring & 
Associates. Jules Cohen & Associates, and Dataworld, all of 
Washington. DC, from theFCCfor "conversionofAM station direc- 
tional antenna radiation pattcrns to standard patterns:' on March 4; 
$112.134 toUCLA from DOE, Nevadaoffice, for "microwaveexper- 
imental simulations"; and $5,807.700 to Eaton Corp. in Farm- 
ingdale, NY, from NASA for the delivery of two micrawavescannin~ 
beam landing system ground rtalions on Fubrunry 13; 9140.784 to the 
Franklin Rercarch Institute i n  Philndclphi;i from the Burrat! of%lmes 
for the "study of RF hazards at low and m~dium frequencies to 
blasting in underground mines:' on February 18.. ..The Naval Air 
Dwelapment Center in Warminster, PA, is looking for a contractor 
to design, fabricate, and deliver test panels of radar absorbing matc- 
rials.. . . Kirtland AFB in New Mexico is soliciting R&D proposals on 
"theoretical and analytical invcstigntionr and testina of equbmcnt . . 
and iacililicstocffe;taof ChlP phcnomcnon". . . .Thr buildin~hour- 
ing the non-ionizing radlatlon ofricr. of the Naval Mcdical R&DCom- 
mand at the~ational Naval Medical Center in Bethesda wassevcrely 
damaged by fire last February, forcing the office to move to another 
building in the compound. The new tclcphone number is (202) 
295-0134. 
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UPDATE 

VDTs.. . .A  hill specifying occupational safety and health re- 
quirements for VDT operators has been introduced in the 

I Maine State Legislature. Legislative Document No. 1049 in- 
cludes requirements for workplace conditions, eye tests and 
rest periods.. . . Heallh Hazards of VDTs? 2, 'Some Solu- 
tions lo the Common Proble~ns','a second HUSAT conference 
at Loughborough University, England, was scheduled for 
March 19. Indirect health effects from VDT use were on the 

* 
; agenda this time.. . .Several presentations on VDTs are sched- 

uled for the May 25-29 American Industrial Hygiene Confer- 
ence in Portland, Oregon: J.S. Johnson on job stress in office 
work; R.H. Arndt on telephone operator reactions; and M.S. 
Gottlieb and co-workers, also on job stress-all from theUni- 
versity of Wisconsin; W. Loew from BRH on radiation emis- 
sions; and 0. While, Jr. and E.J. O'ConneU from Occupa- 
tional and Environmental Health Analysts and H. Siege1 and 
A. Blayer from the New York Timeson a mass screening pro- 
gram. For conference information, contact Margaret lordan, 
American Industrial Hygiene Association, 475 Wolf Ledges 
Parkway, Akron, OH 44311, (216) 762-7294.. . . Canada's 
Ministry of Labor has issued its report on radiation meas- 
urements from the VDTs used by Darlene Weiss, a govern- 
ment employee who is seeking workers' compensation for 
cataracts she believesare VDTrelated.. . .WNYC-FM radio in 
New York City will air a series o f  five special reports on VDTs 
April 6-10, Station reporters Tom Vitale and Sandy Tolan in- 
terviewed a broad range of experts and workers on the 
workplace impact and possible health effects of the terminals 
. . . .VDTs can cause high-level strain, according to a recent 
New York Times story. On March 24, Edwin McDowell 
reported that Jimmy Carter "endured several hours of anx- 
iety" when he accidentally erased several manuscript pages 
from hi word processor's memory. The former President is 
writing his memoirs on a Lanier "No Problem" unit. 

Health Effects.. . .A  British neurologist believes the flashing 
display ofan electronic space wargame, "AstroFighter", is of 
a "size, brightness and frequency that can cause seizures in 
sensitiveindividuals!' In aletter to Lancet, the Britishmedical 
journal (February 28,1981). D.N. Rushton of the Department 
of Neurology at King's College Hospitalin London wrote that 
a "multicolored strobosconic effect. flashine at  about 15 Hz!' - 
provoked attacks in a 17-year old youth after 20-30minutes of 
playing the game. 

Around the Country.. . .The Scientific Advisory Panel for 
New York State's study on the health effects of high-voltage 
power lines scheduled its first public meeting for March 23 in 
Albany.. . .The National Park Service of the Department of 
Interior has prepared a draft environmental impact statement 
on the Appalachian Power Co. proposal to cross the Blue 
Ridge Parkway with a 765 kV electric transmission line. 
Copies available from the NPS, 75Spring Street, SW, Atlanta, 
GA 30303, (404) 221-5835.. ..New York City's transit author- 
ity cancelled plans to spend more than $500,1333 designing a 
way to protect its ailing subway system from EMP radiation. 

To theEdiloc Your conclusion that the report of the BENER Task 
Force: which I chaired, doesnot "seem to beaplonning toolof the in- 
dividual agencies involved in bioeffectr research:' [see Microwave 
News, January 1981, p. 31 is an editorial opinion, not a conclusion 
based upon careful investigation of the facts. 

The process of writing the document was, in and of itself, a plan- 
ningandcooidinatingcxercise. Note, forinstance, statements likethc 
following (which refers to the assessment of occupational exposure): 

BRH will take thelead role in identifying and/or develapingap- 
propriate instrumentation and survey techniques. NlOSH has 
the lead role in the collection of exposure data to support epi- 
demiological studies. OSHA and BRH will continue to conduct 
field surveys as part of their compliance programs. (p. 21) 

Such statements give a clear indication of the roles that the various 
agencies do or do not plan to assume. 

Several new efforts, called for in the task force document, are now 
underway. For instance, on p. 33, the task force rccommended 
"Future research will need to explore functional and morphologic 
consequences of NER exposure with an emphasis on thedevelopmcnt 
of quantitative dose-response data!'Thc award of a contract by EPA 
for conductingsuchastudy was announcedonp.4ofyour newsletter. 
Similarly, the report concluded, 

Developing new or improved instruments for numerically char- 
acterizing electric and magnetic fields under near- and complex 
radiofrequency field conditions represents one of the most im- 
Dortant needs in this area and will continue to receive major at- 
tention. 
At the IMP1 symposium, "The Washington Impact: How It Af- 

fects Microwave Users:'** Col. Winter announced. "Thc Navy is 
developing a personnel dosimctcr which will measure and record im- 
portant variables in an individual's RFR exposure!' The National 
Bureau of Standards is parricipating in this effort. 

I have also been told that the task force report is used by personnel 
within the federalagencies to demonstrate how theirwork fi t  sin tothe 
larger, more cohesive, national program. In this way, scientists can 
demonstrate to budget examiners how their work supports the efforts 
of the larger group and meets the priorities agreed upon by repre- 
sentatives of 16 other federal agencies including the Officeof Science 
andTechnology Policy. Anumber of other uses werespecified onp. 5 
of the task force report. 

In conclusion, I congratulate yon on a finestartand thank you for 
the opportunity to "set the record straight!' Finally, I will admit that 
the riport of the BENERTask ~orcecoild be an eien more effective 
planning tool if it were to receive a broader distribution. 

Howard E. Clark. Ph.D. 
Scientific Adviser + 
Electromagnetic Radiation Hazards 
Electromagnctlc Fields Division 
National Bureau of Standards 
Washington. DC 20234 

."Nonionizing Electromagnetic Radiation Safety, A Program of 
Coordinated Federal Activities Related to Biological Effects of Non- 
ionizing Electromagnetic Radiation (0-300 GHz):' NTIA-SP-80-7, 
available from Office .af Public Information, National Telecom- 
munications and Information Administration, 18W G Street, N\V, 
Washington, DC 20504. 
..Proceedings available from the International Microwave Power In- 
stitute. 211 East 43rd Street, New York, NY 10017,540 for members, 
$50 for nonmembers. 
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YANNON AWARD 

(cot!nnrred frornp. I )  : wanted me to say there was no connection between Sam's ill- 
ness and microwaves, but that just wasn't true!' 

Speaking from her home in Staten Island, New York. Mrs. 
Yannon says she expected the appeal victory after the initial 
favorable ruling by Administrative Law Judge Mary Egan on 
June 12,1980. Egan found that Yannon had "sustained an oc- 
cupational microwave radiation disease. ..resulting in brain ., 

; changes, tissue destruction and an acceleration of arterio- 
sclerosis, whose etiology was the exposure to the harmful ef- 
fects of microwave radiation!' Asked about the phone com- 
pany's latest action shesaid, "It might take years,but thetruth 
will prevail:' 

Mr. Angelo Gucciardo, who represented Mrs. Yannon 
before the Workers' Compensation Board anticipated this ap- 
peal and is confident the ruling will be upheld again. 

A spokesman for New York Telephone would not comment 
on the case, beyond confirming the appeal. * 

RCA Suit 

In addition to her case against the phone company, Mrs. 
Yannon has also brought a third party suit against the RCA 
Corporation, the manufacturer of relay equipment Yannon 
used at  the Empire State Building. The $3.5 million suit, filed 
in 1976 in the New York State Supreme Court, Richmond 
County, charges RCA with breach of warranty and negli- 
gence. Mrs. Yannon's lawyer, David Paully, who recommend- 
ed workers' compensation specialist Gucciardo to her, says the 
February ruling will be extremely helpful in their action 
against RCA. This suit, now in pre-trial proceedings, involves 
a very different burden of proof, however, and may require 
years to complete. 

Neither Donald Dietemann, the RCAattomey handlimg the 
case, nor Bower and Gardner, the law firm representing RCA, 
would comment on the case. However, Mrs. Yannon reports 
that RCA asked New YorkTelephone for transcripts of all the 
hearings in the compensation suit. When the phone company 
refused to cooperate, Gucciardo agreed to supply them. He 
also allowed Microwave News to review these records, which 
are otherwise accessible only to concerned parties at the 
Workers' Compensation Board offices at  Two World Trade 
Center in New York City. 

Working At the Empire State Building 

During the hearings, Daniel Rieu, a colleague of Yannon's 
at  the phone company, described the 87th floor facilities and 
the work schedule. (See p. 6 for list of hearing witnesses.) 
Yannon was there almost continuously from 1954 to 1969. 
"No one had ever worked up thereas long as Sam Yannon:' he 
said. Other employees, including Rieu, bad only brief tours at 
the Empire State Building. 

Radiomen spent part of each shift adjusting low power 
(mostly one watt) transmitters mounted in a separate room on 
the 87th floor. The number of transmitters operating at any 
one time varied, but Rieu guessed there were two or three on 
average, and occasionally asmany as 15. Adjustment required 
removing the rear housing on a unit and tuning the Klystron 

tube, which converts direct current into RF current. Some- 
times a man had to stand in front of a transmitter, but ac- 
cording to Rieu, procedural instructions required cutting off 
the power before stepping in front of the transmitter dish and 
into the beam path. 

From the hearing testimony, it isunclearexactly what equip- 
ment Yannon tuned over the years. RCA transmitters installed 
after his departureoperatingat 6 GHzand 11 GHzweresimilar 
to previous ones, according to phone company engineer 
Robert Vuono, but no detailed description of earlier equip- 
ment was entered into the record. 

Conflicting Diagnoses 

Nettie Yannon says her husband began lo complain about 
headaches in 1964. Hecontinued to work his usual lonel~ours. - 
butby 1968 hewas persistently plagued by fatigue, eye trouble, 
sleep problems, forgetfulness, andclumsiness. By the timeDr. 
Alfredo Santillo of Staten Island examined Yannon in June 
1970, he was physically and mentally disoriented. Yannon was 
unable to write his own name or to recognize his wife, he had 
verypoor vision, and he had lost 300f his usual 16Opounds. In 
his testimony before the Board, Santillo said he soon realized 
that this case "was in a field all by itself!' Yannon, at 58, was 
too young to fit into thecategoryof advanced cerebralarterio- 
sclerosis, a diagnosis Santillo had initially reached. 

The phone company terminated Yannon for medical rea- 
sons in the same month as Santillo's first examination. There- 
after, his condition rapidly deteriorated. By his death in 1974, 
Yannon, aged 62, weighed under 70 pounds and had lost 
almost all sight, memory, speech, and motor coordination. 
Santillo remained Yannon's doctor until 1973 and finally diag- 
nosed his condition as "chronic brain syndrome with psy- 
chotic overtones due to biological brain changes resulting 
from prolonged exposure to short wave radiation:' 

New York Telephone has mrintained throughout the com- 
pensation case the Yannon suffered from retinitis pigmentosa, 
or  pigmentary degeneration of the retina, and pre-senile de- 
mentia, probably Alzheimer'sdisease-acommon causeof se- 
nility. Neither ailment is known to be associated with micro- 
wave radiation. To support this claim, Professor Sol 
Michaelson and Dr. Robert Herndor! from the University of 
Rochester School of Medicine, and Dr. Paul Tyler, director of 
the Anned Forces Radiobiology Research Institute, testified 
forthe phonecompany. "I can find no evidenceto suggest that 
[Yannon's] illness was unusual or  mysterious:' Herndon said, 
"and nothing to suggest it was due to microwave irradiation!' 

Testifying for Mrs. Yannon, Dr. MiltonZaret, awell-known 
New York ophthalmologist and controversial expert on micro- 
wave radiation, supported Santillo's diagnosis. He had no 
doubt after examining the medical records that Yannon SUE- 
fered from "an extreme case of microwave radiation sickness, 
and that it resulted ultimately in his death!' 

The only neurologist to perform tests on Yannon did not 
make a definitive diagnosis. In 1969 Dr. Martin Geller, then at 
St. Vincent's Hospital in Staten Island, examined Yannon. 
According to Gucciardo, Geller's report suggested looking in- 
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t o  Yannon's exposure to  microwave radiation for a possible 
link to  hisillness. Geller was not called t o  testify and  the phone 
company's lawyer did not contest Geller's report. 

No Exposure Data 

The lack o f  data  o n  the radiation levels a t  the Empire State 
Buildinedurine Yannon's tenure there. as well as thedifficultv - - 
of  diagnosing hiscandition, presentedproblems fo rbo th  sides 

.. of  this case. No  measurements were taken o n  the 87th floor 
prior t o  Yannon's death. Finally, in 1975 a t  the request o f  Mrs. 
Yannon, Bell Labs helped the Occupational Safety and Health 
Administration take measurements. But by this time all the 
equipment Yannon worked on had beenreplaced. It i snow im- 
possible to  determine how mnch radiation Yannon received. 

Although the Yannon decision is not the first workmen's 
compensation award for microwave radiation health damage, 
Yannon'sis the  first death attributed tomicrowaves by a Com- 
pensation Board. * 

T i t  of Appeal Decision 
The self-insured emnlover seeks review of the Workers' Comrxnsa- . . 
tion Law Judgc (Referee) decision filed 6/18/80 insofar as findings 
are made that the decedent sustained a causallv related occu~ational 
microwave radiation disease within the meaning of Paragraph 30, 
Section 3. Subdivision 2 of the Workers' Com~ensation Law, notice 
and causally rclated death, and from the awards made pursuant to 
such findings. The self-insured contends that the decedent suffered 
from Alzheimer's Disease which was not dcmonrtrated to be occupa- 
tionally induced and that based on the evidence, thedecision in both 
cases should be rescinded in tolo and the claims dismissed. 

Case #2308 was indexed on behalf of claimant for exDosure to radia- 
tion with a subsequent claim fded by widow (case #3&2) for death in 
connection with radiation exDosure. Dr. Santillo testified that he 
treated claimant from 6/24/70;0 2/20/73 with an original diagnosis of 
memature senilitv that uDon final diamosis he felt was caused by oro- - . . 
longed exposure to microwaves. Dr. Santillo stated his diagnosis was 
based on his own questioning and research in medical literature which 
showed that a harard exists whenworking near microwaves, and debili- 
tationcanoccur. Dr. Sanlillostatedattime he flrst saw claimant, he had 
lost 30 lbs; wasunable to care for himxlf and had almost complete re- 
moval of memory and said while there was no t s t  he could carry on the 
claimant, he felt condition was perhaps verystrongly related to micro- 
waves. Dr. Shancr. testifying from N.Y. Telephone Company medical 
records for the claimant, stated that original diagnosis received from 
claimant's treating physician was left homonymous hemianopsia with 
possible diswe of the right eye, with a final diagnosis of bilateral en- 
cephalopathy (dissection of the brain) degenerative with no evidence 
whalswver of any job relationship. Dr. Shaner stated her research 
showed any ex~osuresevereenouah to cause internal damnrredue to ex- . . 
cessivc heat would cause so mnch heat to surface of theskin that person 
would not stay in the area but admitted her medical experiences were 
limited to the N.Y. Telephone Company and she was not conversant 
with any foreign research on the subject of microwave exposure. 

D. Rieu, ~adioman, testified he worked same job as claimant from 
May 1955 tuning microwave equipment varying from 2/3 to over 15 
micra\rave lengths at onc time. Ricu tcstifird that onc would have to go 
upto unitandopct13door to tunetheunit inrideor walk betuccnaglass 
areaand thedishto fma feedhorn. Rieustated thatclaimantworkedan 
exceptionally long number of years compared to other craftsman in the 

erouo: that claimant also worked a good bit of overtime during that - .. . 
time; that henoticed adeterioration of right, hearing and coordination 
in claimant and said that Radiomen are issued a sheet cautioning them 
about the hazards of the equipment. Dr. Santillo on retestimony stated 
nothing he heard of Mr. Rieu'a testimony causes him to change his 
opinion. 

R. Vuono, Sr. Staff Engineer, testified that he had over 24 yean ex- 
perience uitft microwa\c irradiation; that hc is crpcrienccd with physi- 
cal set up of the facility and that there l a  a dtficrence bctwcencmiriion 
and exposure; pointed out the range of emission (power output) from 
radar (high) to microwave radio used in T.V. pick-up (low); stated that 
thcequipment inusewauldnotproduceapowerautputgreaterthan 1.5 
watts and that studies in theU.S. show there is no cumulative effect of 
even 10 milliwatts and continuous exposure. 

C. Hinron, Service Foreman, testified that he worked with claimant 
as aco-worker; agreed that claimant would be close to amachineabout 
2-3 times a day, 20 minutes each time; that claimant would be in same 
roomas transmitters about one-half of each day and that for each signal 
received a transmitter wns used. Hinson testified that shields werc re- 
moved whenthevwerebeineadiuatcd: that hedid not believelevels that - .  . 
were transmitted could damage one's body but admitted he would not 
stand in front of one. 
0 Tamurr.NYSSr. RodiologtcalHwlthSptiiali,t, teit~fied his test- 

inc found radiation levclr ,\ith>n Fedcral au>debnrs ~ermlttrd 0 0  mjlli- - - 
watts per square centimeter permitted: 9 milliwatts per square centi- 
mctcr found). but admitted some of the information his repon was 
based on was given by Phone Company personnel and that machines 
were not workinrr exccDt for his testina Dumose. . . .. . 

Dr. Zaret testified that in his field of ophthalmology, he performed 
studics for various departments of the U.S. Government on theeffects 
of exposure of microwaves on the ape, primates, elc. Dr. Zaret testified 
that thestandard acceptedby the Federal Government had becomevoid 
in 1971 and revalidx~d without funher study in 1973: that Sorlct rtan- 
dard is around 1 . W  limes less ihan U S .  standard and that studies in- 
volving microwaves and apes showed some monkeys were being killed 
at lower intensity than anticipated. Dr. Zaret stated, in answer to a 
hypothetical question incorporating claimant's work history, activities 
and autoosv fmdinas. that claimant suffered an extreme case of micro- . . . . 
wave or radiowavesickness which resulted ultimately in his death. Dr. 
Zarn stated direct action is one of the two ways microwave radiation 
canproduce the kind ofbrain damage claimantcxhibitcd andsaid there 
aresoviet and American studies documcntine this. Dr. Zarct, on retes- - 
timony, stated that while claimant's physician's diagnoses were similar 
in somedeereeto other conditions. heaereed with Dr. Gcllcr's findinas - - 
of degencrmivrdisc~scaltributed in somc form to microwave erposure. 

Dr. Michaelron testified that hc b a Doctor of Vclcrinaw Mrdicinc 
and aProfesrorof Radiation. Biology and Biophysics; that based on his 
research with the biologic effect of microwave exposure that there is no 
reason to believe there is a cuusc/effect relationship between thegjjury 
and microwave frequency exposure. Dr. Michaelson stated safety fac- 
tor standards were based on some information rclated to functional 
change in animals and said that his opinion was based on his review of 
thaw records and depositions made available to him. Dr. Michaelson 
testified hc disagreed with the fmdingr of the Bureau of Radiological 
Health which analyzed and criticized his findings because of lack of 
adequate evidence to substantiate the condusionr. 

i)r. Hendon testified hereviewed claimant's records and concluded 
that he suffered from retinitis pigmentosa and pre-senile dementia, 
probably Abheimer'r Disease. Dr. Hendon stated that based on his 
reading and research work, he finds no material indicating a relation- 
ship between microwave exposure and Alzheimer's Diswe or cataract 
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Ironroruedfromp. 5) 
formation or causal relationship between claimant'r work and his 
disabilitvor death. Dr. Hendon stated he was associated at sameschool 
as Dr. Michaclson; wassuggested by him asaconsultant in thecaseand 
haddiscusred it with himorior to testifvineand admitted he had nooer- . - 
sonal exposure to people who were alleging exposure to or damage from 
microwaver. 

Dr. Tylcr testified that he is qualified in radiobiology as a specialist; 
that he reviewed all records made available to him and agreed with 
autopsy report whichgave immediate cause ofdeath as bilaterallower, 
low bronchial pneumonia with secondam findinns of ore-senile demen- - .  
ti?., retinitis &mentora and generalized arteriosclerosis. Dr. Tyler 

'stated that retinitis pigmenlosa is found with some deccnerative dis- . - 
eases of the brain but he found no mcdicalliteraturc associating it with 
pre-senile dementia: that he l i d s  no relationship between claimant's 
microwave exposurc and dircacs found and that hc disagrees with Dr. 
Zaret'rdiagnonr. Dr.Tyla slated that his clinical imprerrion was claim- 
ant had ~lrhtimer's Disease although it was possible therc were two 
other types ofbrain diseasesimilar to theabove. Dr. Tyler admitted that 
thae  was a bwk in print critical of himself and accusing him of con- 
ducting a coverup for Defense Department in relation to microwave ex- 
posureand that Dr. Geller, a neurologist, didnot diagnosis Alzheimer's 
Disease in the claimant. Dr. Michaelson, on retestimony, identified 
studies done by an ad hoc review committee on which he sat which 
found part of Dr. Zaret's experiments as adequate and pan not well 
done. Dr. Michaelson admitted that he had been contacted by 
claimant's widow and had recommended that claimant's attending 
physician would be in best position to give an answer as to causal rela- 
tionship. 

Upon review the Board Panel finds based on the entire record and 
particularly the testimony of D. Rieu and Drs. Santillo and Zaret. thnt 
there was a direct causal relationship between decedent's exposure to 
microwave radiation during his employment and his subsequent dis- 
ability all of which ultimately resulted in his death. The Board Panel 
furlher tiids that the decedent sustained an occupational microwave 
radiation disease within the meaning of Section 3,  Subdivision 2. Para- 
graph 30 of the Workers' Compensation Law and that his death was 
causally related to his occupation. 

Accordingly, the Workers' Compensation Law Judge (Referee) deci- 
sion tided 6/18/80 is AFFIRMED and the case is continued. 

All concur. 
Francis J. Griffin DanielJ. Higgins FerdinandT remiti 
Workers' Compensation Board 
New York City February26,1981 
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Witnesses a t  the Yannon 
Worken' Compensalion Board Hearings 

(In order of appearance.) 
Dr. Alfredo Santillo, Staten Island, New York 
Dr. Alice Shancr, Medical Specialist, New York Telephone Company 

~ ~ 

Daniel Rieu. Rzdian~an. Neu York Telcpl~one Cumpan! 
Robert Vuono. Scnior Stalf Engineer. NCH York TelcphoncComp~ny 
Charles Hinson, Service Foreman, New York Telcphonc Company 
Olgerts Tamuz, Bureau of Radiological Health. White Plains 

Regional Office. New York State Department of Health 
Dr. Milton Zaret. Scarsdale, Ncw York 
Dr. Sol Michaclson, Professor of Radiation Biology and Biophysics. 

University of Rochester 
Dr. Robert Hcmdon, Center for Brain Research. University of 

Rochester 
Dr. Paul Tyler, Director of Armed Forces Radiobiology Research 

Instilutc 

Collecting information o n  current a n d  past cases involving 
microwave radiation is difficult: most defendant companies 
and plaintiff attorneys refuse to  comment on  on-going litiga- 
tion, and many cases are settled out of  court, leaving few 
records. Filed complaints are a matter of public record and 
many plaintiffs and defendants were willing to  confirm of- 
ficial details. 

A spokeswoman for Western Electric, which has threecases 
pending, issued a statement to  Microwave News, stating in 
pan:  "We will defend ourselves, and deny the equipment was 
hazardous and that the equipment caused the injury," She 
would not comment, however, on  the Imoto case, which was 
settled o u t  of  court, saying that this was company policy for 
cases where more than one company was involved. 

The litigation survey presented below was collected during 
the last couple o f  months. While we have n o  reason to  doubt 
i:saccnracy, hecauseof thesecrecy surrounding these matters, 
we advise the interested reader to  check with theattorneys and 
corporations listed in the appended directories. 

Air Baf f i c  Controllers: Young has settled four claims of  air 
traffic controllers with job-related cataracts under the Federal 
Employees' Compensation Act, winning substantial awards. 
Eight more cases are pending, seven cataract injuries and one 
non-operable eye disability. Young's clients are from all over 
the country. 

Ovens: 'Ibo women, who claim t o  have been burned by a 
microwave oven while working in a restaurant in Spokane, 
Washington, are suing Litton for $3 million. They are 
represented b y  Deglow and BeIli. 

Moscow: A number o f  suits have been filed against the US 
government over the irradiation of  the  US embassy in 
Moscow. n o  attorneys believed t o  be handling someof these 
cases are Hills (see Microwave News, January 1981) and Peery. 

Radar: Snits over microwav~-related injuries are the most 
common type of  litigation. Among the plaintiffs wereand are: 

Robert Barbec, a farmer radar repairman with calaracts, rcpre- 
scnted by Leavitt. filed a complaint against Bendix. GE, Raytheon. 
and RCAin federal court in Nevada in November 1979, andogainst 
Wcstcrn Electric in March 1980. Barbcc is rceking SSM).000 in dam- . 
ages and $5 million in punitive damages. 

Stanley Burgis, a former M-33 radar technician represented by 
Stopford, alleges microwave-induced cataracts and rctinadamagc 
in a products' liability claim against Western Eleclric filed in Penn- 
sylvaniastate court in summer 1980 (later moved to federal court in 
eastern Pennsylvania). According to Stopford, Burgis is now blind. 

Robert Engell, a TACANradarrepairman from 1964 to 1975, repre- 
sented by Moller and Shafner, alleges microwave-induced pan- 
creaticcancer andendocrinedisorders. The $4.5 million suit against 
General Dynamics, I l T ,  Raytheon, Rockwell, Teledyne, and 
Varian war filed in federal court in Hartford in 1977 and is still in 
discovery. A jury trial is due to begin soon. 

William Farnham. re~rcsented by Ellison. allenes microwave- - 
induced cataracts sustained aboard USAF aircraft in a complaint 
against Hushes, Northrofl, and Rockwell filed in slatecoun inSan . 
Francisco in October 1978. 
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Leo Foley, represented by Ellison, allcges radar induced cataracts 
while aboard an EC-I21 constellation in a complaint against GE. 
Hazeltinc. Hughes, Lockheed, Philco-Ford, Raytheon and 
Telerad-Lionel filed in state coun in Sacramento in April 1979. 

Tobias Imoto, a former radar maintenance man represented by 
Davidson, settled a case out of coun against GE, Raytheon. and . 
Western Electric, alleging cataracts as well as skin and brain 
disorders. 

Roy Josey, represented by Sweeney, developed bilateral posterior 
subcapsular cataracts after working on radar development at  Elgin 
AFB for Bcndii. The AF settled out of coun for S171,WO in 1971, 

'with Bcndix making a substantial contribution. Josey also won a 
workers' compensation claim for about $20,WO. Five years later 
Josey, aged 38, died of a brain tumor. 

Ronald Karras, a former radar repairman represented by Phillips, 
rufferr from multiple, serious injuries. While there are repons that 
thia rare was just settled out ofcoun,  rcpeatcd calls to Phillips for 
confirmation were not returned. . 

JosephKerch, apilot for Air America from June 1965 to June 1974, 
has acascrepresented by Shafner bcforcaDepartment ofLabor ad- 
ministrative law judge alleging a radiant energy cataract as well as 
hearing loss. Briefs were filed in Dcccmbcr 1980. 

'Glenn Lough, reprcscnted by Ellison, alleges radar-induced 
cataracts in acomplaint filed against I n ,  RayIheon. Sperry Rand. 
and Western Electric in state coun in San Francisco in late 1978. 

Don 'IUmer, represented by Ellison, alleges cataracts sustained 
aboard US aircraft in a complaint against Hughes. Lockhecd, 
McDonnell Douglas, and Northrop filed in statecourt in San Fran- 
cisco in May 1978. The case has since been moved to Los Angelcs. 

In addition, Spears has just abandoned a case against RCA and 
Western Electric, alleging radar-induced ocular damage. Leonard 
and Lyons are both considering bringing legal action. Leonard repre- 
sents a former B-47 crew chief, who believes he was badly injured by 
an electronic countermeasure jamming device. Lyons's client is a 
former EC-121 radar operator, who has assorted serious injuries. 

Lyons is interested in forming a bar group for the attorneys reprerent- 
ing the victims of radar and microwave injuries. 

CORPORATE DEFENDANTS IN MICROWAVE CASES 
Air Americn Lockhecd 
Bendix McDonnell Douglas Aircraft 
Ford Motor (Philco Division) Northrop Aviation 
General Dynamics RCA 
General Electric Raythcon 
Hazeltine Rockwell International 
Hughes Aircraft Sperry Rand 
I n  ( I n  Electron 'IUbe Division) Teledync 
Lionel (Telerad Division) Varian Associates 
Litton Western Electric 

DIRECTORY OF PLAINTIFF ATTORNEYS WORKING ON MICROWAVE CASES 

Melvin Belli John Parker Hills David J. Paully Michael Spears 
722 Montgomery Street PO Box 186 56 Bay Street Swofford. Proliakoff, Spears & 
San Francisco, CA 94111 Upper Marlboro. MD 20870 Staten Island. NY 10301 Skccn 
(415) 981-1849 (301) 627-8170 (212) 447-6820 251 Magnolia Street 

Spartanburg, SC 29301 

Keith Davidron 
Louis Davidron & Associates 
111 West Washington Street 
Chicago. IL 64602 
(312) 372-5124 

Riner E. Deglow 
The Grace Building 
North 901 Adams 
Spokane. WA 92201 
(509) 328-6770 

Seymour L. Ellison 
1005-1045 Sansome Street 
San Francisco, CA 9411 1 
(415) 392-1884 

Brent E. Leavitt 18031 582-5472 
Leavitt, Graves & Leavitt 
229 Las Vegas Boulevard South 
Las Vegns, NV 89101 
(702) 384-3963 

Richard Leonard 
Leonard. Prolman & Leonard 
5 Prospect Street 
Nashua, NH 03060 
(603) 8836928 

James F. Lyons 
Nixon, Nixon. Lyons & Douglas 
225 Main Street 
PO Box 368 

Charles E. Peery 
Preston, Thorgrimson, Ellis & 

Holman 
2W0 IBM Building 
Seattle. WA 98101 
(206) 623-7580 

John Phillips 
180 North LaSalle Street 
Room 2630 
Chicago, IL 60601 
(312) 3464262 

Bonncrs Ferry. ID 83805 
(208) 267-3133 Matthew Shafner 

Jeffrey M. Stopford 
Litvin, Blumberg, Matusow & 

Young 
210 West Washington Square 
~hiladeiphia, PA 19106 
(215) 9254500 

t 

John E. Sweeney 
800 West First Street 
Plara Level 
Los Angeles. CA KO12 
(213) 6200401 

O'Brien, Shafner, Bartinik, Robert G. Young 
Angclo Gucciardo Marc Molltr Stuart & Kelly Webb, Young, Daniel & Murphy 
Israel, Adler, Ronca & Gucciardo Kreindler & Kreindler Bridge Street at Route One 1901 Peachtree Center, Cain Tower 
I64 Broadway 99 Park Avenue PO Drawer 929 229 Peachtree Street, NE 
New York, NY 10038 New York, NY I0016 Groton, CT 06340 Atlanta, GA 30303 
(212) 227-1350 (212) 687-8181 (203) 445-2463 (404) 522-8041 
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PUBLICATIONS SHORT COURSES 

BOOKS 
A.J. Baden Fuller, Microwaves, An Introduction to Micro- 

wave Theory and Techniques, second edition (Elmsford, NY: 
Pergamon), 1979,326 pp., $30 hardbound, $13 paperback. 
This revised ondewpondededirion now includes up-to-date in- 

formarion 011 semiconductor oscillations and amplifiers as 
well os a chapter on stripline devices. ., 

Charles Panati and Michael Hudson, The Silent Intruder, 
Strrviving the Rodiation Age (Boston, MA: Houghton Mif- 
fin), 1981,208 pp., $9.95 
Using a question and answer format, Ponati, a rodintion 
health physicist ond former Newsweek science editor, and 
Hudson, a Newsweek staffer, discuss the various types of 
rodintion and their heoltlt effects. A chopteron RFnndmicra- 
Ivoves ond one on E L F  review some of the work of Adey, 
Becker, Frey, Morho, Schwon, andZoret in longuagegasi[y oc- 
cessible to a general audience. 

REPORTS AND PERIODICALS 
BRH 

Carl I. Vassar, Jr., et al., Report of Stole ondLocalRodiolog- 
icalHeolth Pmgroms, Fiscal Year 1979, Bureau of Radiological 
Health, October 1980, No. FDA 81-8034. 

ELF 
Roland J. Starkey, Jr., "The Renaissance in Submarine 

Communications, Part 111, TheELFOdyssey 1958-1979," Mili- 
tary Electronics/Counlerme~res, January 1981, p. 26. 

Ovens 
"Microwave Ovens," Commer Reports, March 1981, p. 

128. A feature report including brond nome ratings. 

Power Lines 
John A. Molino, et al., PsychoacouticEvaluotion of T r m -  

mission Line Audible Noise: Building Atlenunlion Effects, 
Methodology Comparison, and Field Study Feasibility, Janu- 
ary 1, 1979 to December 31, 1979, Volume 1, Department of 
Energy, No. DOE/RA/29323-1. 

Stephen Shoenholz, Joel Ray, "High Power Lines," Bulletin 
of the Atomic Scientists, February 1981, p. 59. An exchange 
about an earlier article by Roy. 

RF Heaters 
Guide for Submission of Informotion on IndutriolRodio- 

frequency Dielectric Heater and Sealer Equipment Pursuant to 
21 CFR IW2.10 and IW2.12, Bureau of Radiological Health, 
November 1980, FDA 81-8137. 

Report on the Survey of Radiofrequency Heaters, En- 
vironmental Health Directorate, Health Protection Branch, Ot- 
tawa, 1980,80-EHD-47. Available from the Information Diec- 

* May 5-8, Modem Antenna Meosuremeny Holiday Inn of 
Bethesda, MD. Contact: Technology Service Corporation, 
8555 16th Street, Silver Spring, MD 2W10, (301) 565-2870 or 
2950 31st Street, Santa Monica, CA90105, (213) 450-9755. Fee: 
$525. 

* May 27-29, Microwove Technology and Applicotions for In- 
dustry, Central New Jersey, Center for Professional Advance- 
ment, in conjunction with the International Microwave Power 
Institute. Contact: Mrs. Edith Webb, P.O. Box964, Thecenter 
for Professional Advancement, East Bmnswick, NJ 08816, 
(201) 249-14M). Fee: $390 for two days, $560 for three days. 

* June 9, Mensurements for Microwave Sofety and Compli- 
ance, Royal York Hotel, Toronto (immediately prior to the In- 
ternational Microwave Power Institute annual meeting). Con- 
tact: IMPI, 211 East 43rd Street, New York, NY 10017, (212) 
867-4659. Fee: $125 IMP1 members, $150 non-members. 

* July 6-8, Dingnosticand Thernpeulic Applicotions of Micro- 
wave Teclmology, George Washington University. Contact: 
Continuing Engineering Education Program at GWU, Wash- 
ington, DC 20052, (202) 676-6106 or (800) 424-9773 toll free. 
Fee: $595. 

* August 17-21, Ultrnsound, Microwaves, Loser; ond U h -  
violet' Biopl~ysicol and Biological Basis, Applications, and 
Hazards in Medicine ond Industry, Massachusetts Institute of 
Technology. Contact: Office of the Summer Session, Room 
E19-356, MIT, Cambridge, MA 02139. Fee: $725. 

torate, Minister of National Health and Welfare, Brooke Clax- 
ton Building, Ottawa, KIA OK9. 

VDTs 
Colin Mackay, Humon Foctors Aspects of Visuol Displny 

Unit Operotion, Health and Safety Executive, London (UK): 
Her Majesty's Stationery Office, 1980. 

. . 

Navy May Scrap Project ELF 
(conri,zrredfrornp. I )  
Weinherger. Crutchfield said that the decision was based on 
the advice of Chief of Naval Operations Thomas Haydard. A 
spokesman for the Navy would only say that the Secretary of 
the Navy had sent his recommendation to the Secretary of 
Defense, and that the final decision would be made by the 
President. 

In a 1979 report, the General Accounting Office recom- 
mended that the project bescrapped. And in its FY8l Depirt- 
men1 of Defense authorization last August, Congress required 
the President to report back on the Administration'splans for 
the deployment of Project ELF or its cancellation by April I ,  
1981. 

More than $100 million have been spent on the ELFproject, 
and another $500 million would be needed to complete it. 
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Adjourned-All Parties Silent 
After one day of a iury trial, in which two legal secretaries sought damages 

I I1 
\ 

for radiation-induced cataracts from an ~ m a n a  microwave oven, the attor- 
nies for both sides aereed to an adiournment. None of the oarties would com- 

. 

1 

- 
ment on the resolution of the case. 

According to the clerk at the US District Court in Providence, RI, a "con- 
sent decree was entered for the defendant on March 22, and the case was dis- 
missed!' But no further details on the nature of the agreement could be 
discovered. 

Mark Decof of Decof and Grim in Providence, RI, representing the plain- 
tiffs, refused to discuss the case. SteveGustafson, general counsel for Amana 

I 

1 

1 
i l l ,  

Refrigeration Co. in Amana, IA, would only say that i t  was "company policy 
not to discuss litination. es~eciallv litination of this tvue." 

~ l , l  I/ I 
I ~ I I ~ ~ I I I ~  

Dolores ~elses io  and Lynn $inella had been seeking $3 million from 

jI 111' 1 1  

Amana; they claimed they had developed cataracts from microwave radiation 
leaking from a Radarance oven. (See MIVN. Novembcr 1981.) Delsesto had 

//:I 
'I I 

1 1 1 ~  11'0ill 

two cataracts and  inel el la one. ' ~ r .  ~ i l t o n  Zaret, an ophthalmologist in 
Scarsdale, NY, had concurred with another diagnosis that the cataracts bad 
been caused by "radiant energy." 

The two women, both in their 303, worked as legal secretaries for the firm 
of Adler, Pollack and Sheehan in Providence. The lunch room at the office 
had an Amana oven, Model RR-4D operating at 2450 MHz and purchased in 
1975. The employees had assigned seats in the room. with Delsesto and 
Spinella closest to the oven. 

The oven was tested for leaks by Dr. Marc Ricbman of the mechanical 
engineering department at Brown University. His measurements indicated 

(confinuedp. 8) 

I/ 

/I/ lI 

lllll'll 

1 '  

NMR Indicates Rabbit's Lens May Be 
Wrong Model for Human Lens 

I l l ,  

The biochemistry of the rabbit's eye is significantly different from that of 
the human eye, aciordint: to recent studies of phosphorus-containing metab- 
olites in the lens. The findinrs could have a ~rofound im~ac t  on the studv of - 
cataract formation due to microwave radiaGon. 

Usingphosphorus-31 nuclearmagnetic resonance (NMR), researchers from 
the Chicago College of Osteopathic Medicine have studied the enzymatic pro- 
cesses that regulate the metabolism of the lens. They conclude: "Overall re- 
sults indicate that the cat and dog lenses most closely resemble the human lens 
in that thev have the fewest number of sienificant metabolite differences. folir - 
and three respectively, relative to the human. The rabbit and cow lenses are I the least similar to the human with 10 and 12 significant metabolite diffar- 

Microwave News is conductina a survey of micro- --,.. .-.--. ,:.."r.. ,. CL'L*.,, ICI,,LCLL"L,J. wave-related litigation. if  you have already received 
our questionnaire, please return your completed Rabbits' tenses have long been used to study cataract formation in humans. 
fnm soon ar n o r s i h ~ ~  ifvnll ~ ~ , , ~ d ~ i k ~ t a  nartici. DrS. Stepheq Kopp, Thomas Glonek and Jack Greiner report in the March 26 r....-.-. .. ,-- ~ ~- 

pate, please contact us for more information. Survey ( Science that, their previous studies had indicated a pronounced difference be- 
results will appear in the newsletter this spring. tween rabblt and human lenses-greater than they had anticipated-and 

I - 
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OSHA Stops Enforcement of RF IMW Hazards director of the state's Radiation Regulatory Agency, Charles 
Tedford, "won't necessarily be the same as Massachusetts'." 

According to new enforcement guidelines. Occupational 
Safety and Health Administration (OSHA) inspectors can no 
longer issue citations to companies for exposing their workers Guidelines for Exposure to NMR Systems 
to radiofrequency and microwave (RF/hl\V) fields of grcater The Bureau of Radiological Henltli (BRH) has issued 
than 10 mW/cmZ. 

New instructions, dated March 17, from OSHA's Office of 
Compliance Programming and approved by OSHA Adminis- 
trator Thorne Auchter specify that the general duty clause 
"may not be used to enforce 'should' standards." The 
I0 mW/cm2 RF/MW standard was found to be an "ad- 
vjsory" or a "should" standard in the Swimline Corporation 
case (decided in 1975 and affirmed in 1977) and, as such, was 
ruled unenforceable. Occupational standards for RF/MW 
are therefore in limbo; the 10 mW/cml standard is unen- 
forceable and OSHA will not enforce the standard under the 
general duty clause. 

The general duty clause is Section 5(a)(l) of the Occupa- 
tional Safety and Health Act, which provides that each em- 
ployer shall furnish employees with a work place that is free of 

guidelines to help evaluate The risks from nuclear magnetic 
resonance (NMR) devices in clinical trials. Exposure below 
the following levels is believed to be free of unacceptable risk. 
Static (DC) MagneticFields: Whole or partial body exposures 
of 2 tesla. Time-Varying Magnetic Fields: Whole or partial 
body exposures of 3 tesla/second. Rodiofequer~cy Elec- 
tromagnetic Fields: Exposure to RF fields that result in a 
specific absorption rate (SAR) that exceeds 0.4 W/Kg as 
averaged over the whole body or 2 W/Kg as averaged overany 
one gram of tissue. 

Under Food and Drug Administration (FDA) rules, 
medical devices can qualify for an investigational device ex- 
emption (IDE) for use in trials if they do not present a "signif- 
icant risk." By meeting these new BRH guidelines, NMR de- 
vices can win exemntion from a local institutional review . . 

kccognized hazards. board. A finding of iignificant risk does not mean the device 
Officials at OSHA confirmed that the enforcement ofnon- is too hazardous for clinical trials. onlv that an IDE must be 

ionizing radiation standards was now "up in the air." Harold 
Engel ofthe Solicitor's Office raid that OSHA was in thepro- 
cess of deleting all "sboutd" standards and that the effort 
could be accomplished in about a year. Work on a new stan- 
dard continues; a spokesman from the Office of Physical 
Agents Standards said that the estimated schedule for 
publishing anadvanced notice of proposed rule making in the 
FederalRegister is now the early fall. 

Massachusetts Proposed Standard Delayed 
The Massachusetts ad hoc committee on radiofrequency/ 

microwave radiation has delayed issuing its draft guideline for 
general public exposures. At aMarch 26 meeting, thecommit- 
tee extended the peer review period for its working draft 90 
days to June 15 and cancelled a public hearing scheduled for 

suhmitted to the FDA for approval. 
- 

BRH's Dr. Whit Athey explained that the guidelines "are 
not m x n t  to be general safety standards!' They simply indi- 
cate permissible levels for clinical trials, he said. 

The guidelines are modeled after those recently published 
by Professor Thomas Budinger of the University of Califor- 
nia, Berkeley ("Nuclear Magnetic Resonance (NMR) In Vivo 
Studies: Known Thresholds for Health Effects," Journal of 
Computer Assisted Tomography, 5, 800, 1981), and by the 
National Radiological Protection Board (NRPB) ("Exposure 
to Nuclear Magnetic Resonance Clinical Imaging," Radiog- 
raphy, 47, 258, 1981). The BRH proposal for time varying 
magnetic fields is more stringent than that of the NRPB, 
which recommends a limit of 20 tesla per second for pulses of 
10 msec or less. BRH's Athey explained that the bureau had 
opted to set one level to cover all contingencies, including - 

April 29. Release of an official draft is now tentatively set for virintions in waveforms and repetition rates. 
late August, with public hearings to follow in the fall. l'he guideline for partial body exposure to RF fields is 

The euidelinc sets a 200 uW/cmz limit for oublic exoosure strictrr than the uew ANSI standard which snrcifirq an allow- 
to 30-%I0 MHz radiation, more stringent by'a factor bf five 
than the new ANSl standard. Like its ANSl countemart. the 
Massachusetts draft is frequency dependent, with highe; ex- 
posure limits at other frequencies. (See MWN MMar 1982.) 

According to Robert Watkins of the state's Radiation Con- 
trol Program, the 20 or so comments received so far are gen- 
erally favorable. The Canadian Department of Health and 
Welfare has suggested a safety factor of 10, while a couple of 
reviewers have recommended adopting ANSI's 1 mW/cmz 
limit. The largest number of comments have addressed regis- 
tration and exemption issues. 

In a telephone interview, Professor A.W. Guy of the Uni- 
versity of Washington, Seattle, said that the Massachusetts 
plan for combining a lower exposure limit with a longer 
averaging time for measuring exposures was a "clever" way 
of dealing with the chronic exposure problem. GUY chaired 
the panecthat drafted the ~ ~ W ' A N S I  siandard. 

Several experts contacted by Micro~vave News feared that 
the ~assachusetts action was part of a trend toward inde- 
pendent state and local regulation which could create prob- 
lems for manufacturing and comrnunieations companies. In 
fact, Arizona has begun work on a guideline that, said the 

~~ ~ ~~~-~~ -r- -  ~ 

able SAR of 8 W/Kg. BRH notes that the ANSI standard is 
"based on the assumption that the far-fieldor near-field ex- 
posure produces a localized maximum in SAR!' But in the 
case of NMRcoils, "the peak SAR is deposited regionally in a 
layer of near-surface tissue that extends completely around 
the body. Therefore, a lower level of 2 W/Kg was chosen as 
the limit on peak SAR to prevent overloading the thermoreg- 
ulatnry system in any region of the body." 

A number of NMR clinical trials are underway across the 
country. To date, there have been no reports of unanticipated 
effects from use of the machines. 

For a copy of the guidelines contact: Robert Phillips, 
HFX-464, BRH, Rockville, MD 20857, (301) 443-3426. See 
also: 47 FR 11972, March 19, 1982. 

Bioeffects Literature Digest Published 
The National Telecommunications and Information Ad- 

ministration (NTIA) tias resumed publication of its quarterly 
com~ilation of the bioeffects iiteratur~.. tliolrrpical Effecrs of 
~on-lonizing Electromagnetic ~adia t i in :  A igesibf cur- 
rent Literature. This issue, Volume VI No. l, covers July- 
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Seotember 1981 and is the first to aonear since work on the 
digest was suspended in September 1980 (after Volume V No. 
1) because of lack offunds. A catch-uo volume for the inter- 
vening period, ending June 1981, is at  th& printer now and 
should be available soon. Volume 6 No. 2 1s due out in June. 

The digest includes full citations and abstracts for current 
research as well as author and subject indexes. Continued 
publication of the series, which began in 1974, is very uncer- 
tain. There are no funds for it in the present NTIA budget. 

The new volume is available from the National Technical 
Information Service (NTIS), Springfield, VA 22161. At  press 
time its NTIS accession number and price had not been 
assigned, but it can be ordered by its NTIA number, 
NTIA-CR-81-15. For more information contact: Eugene 

- ~ -~ 

In Vlvo Animal Physiology and Pnthophysiology: Dr. Frank M. 
Sulrman; State University of New York at Binghamton, Bingham- 
ton, NY: $134,161; 3 years; Effects of Electromagnetic Fields on Cir- 
cadian Rhythms. 

Animaland HumsnNcurobiology: Dr. AmosG. Gona; Universityof 
Medicine and Dentistry of New Jersey, Newark, NJ; $118,306; 3 
years; Effects of 60 HzElectric and Magnetic Fields on the Develop- 
ing Rat Brain. Dr. Jonathan R. Wolpaw; New York State Department 
of Heaith. Albany, NY: $251,785: 3 years; Chronic EffecLs of 60 Hz 
Electric and Magnetic Fields on Primate Central Nervous System 
Function. Dr. KiaugPeter Ossenkopp; University of Western On- 
tario, London, Ontario; $32,993; 2 years; ELF Low Intensity 
Magnctic Fields and Epilepsy. 

Zucker, acting executivesecretary of  ERMAC, NTIA, 1325 G 
Street, NW, Washington, DC 20005, (202) 724-3323. 

Power Line Studies Chosen in NY 
The New York State Overhead Power Lines Project's 

Scientific Advisory Panel has recommended funding 15 
studies on the health effects of power line radiation. These 
two- and three-year studies will receive the bulk of  the pro- 
iect's $3.5 million research budaet. 

The panel will initiate two o s e r  efforts t o  confirm and to 
replicate Dr. Nancy Wertheimer's epidemiological study that 
found a correlation between 60 Hz magnetic fields and the in- 
cidence of childhood cancer. ("Electrical Wiring Configura- 
tions and Childhood Cancer," American Journol of Epidem- 
ioloev. 109. 273,1979.) First, $25.000 will be allocated to nut . . 
~ertheimer's data into a machine-readable format suitable 
for re-analysis. Second, the state will soon issue a request for 
proposals'for a replication study slated to cost about 
$500.000. 

 he advisory group has chosen three engineering experts 
to assist with the dosimetry in the various studies. They are: 
Dr. Don W. Deno of ~ e n e r a l  Electric Co., Pittsfield. MA; 
Dr. Stephen D. Umans of MIT, Cambridge, MA; and Dr. 
Anthony R. Valentino of Argonne National Laboratory, 
Argonne. IL. 

Dr. Maria Reichmanis, the scientific research coordinator 
for the project, resigned as of April 1. Michael Rampola of 
the state's Drpartment of  liealth will fill in until a replace- 
ment is found. 

Recornmerrded Awards 
Genelic. Cytogenetic. Teratogenic and Reproductive Studies: Dr. 
Maimon M. Cohen; University of Maryland School of Medicine, 
Baltimore, MD; $162.813; 2 years; In Vifro Oenetic Effecw of Els-  
lromagnetic Fields. Dr. Gordon K. Livingston; University of Utah 
Medical Center, Salt Lake City, UT: $151,088; 2 years; Reproductive 
Integrity of Mammalian Cells Exposed to 60 Hz Electromagnetic 
Fields. Dr. Arland L. Carsten; Brookhavcn National Laboratory, 
Upton, NY; S384.8W.3 years; Mutagenicity and Toxicity of Electric 
and Magnctic Fields. 

Cell and Organ Cultu~e Studies: Dr. Wendell D. Winters; University 
ofTexas Heaith Science Ccntcr. San Antonio, TX; $125.668: 2 ycars; 
Bioldgicai Functions of lmmunologicaiiy Rcactivc Human and Ca- - .  
nine Cells Influenced by i n  Vitro Exposures to Electric and Magnetic 
Fields. pr. Ross W. Gundersen; University of Wisconsin-Parkride, 
Kenosha, WI; $122,374; 3 years; Effects of 60 Hz Electromagnetic 
Fields on Calcium Efflux and Neurotransmitter Release. Dr. Prasan- 
la K. Basu; University of Taronto, Toronto, Ontario; S134.380; 2 
years; Biological Effects of Extremely Low Frequency Electric and 
Magnetic Fields on the Ocular Tissues; An In Vitro Study. Dr. Gideon 
A. Rodan; University of Connecticut Health Center School of Dental 
Medicine, Farmington, CT; $106,513; 2 years; Effect of 60 Hz Elec- 
tric and Magnetic Fields on Neural and Skeletal Cells in Culture. 

Animal and Human Behavior: Dr. John R. Thomas; Naval Medical 
Research Institute, Bethesda, MD; $110,390; 2 ycars; Investigation of 
Potential Behavioral Effects of Exposure to 60 Hz Electromagnetic 
Fields. Prof. Kurt Sahinger; Polytechnic lnstitutc of New York, 
Brooklyn. NY: $199,365; 3 years; Biological and Behavioral Effects 
of ELF. 

Multidisciplinary Human Studies with Controlled Exposure Condi- 
tions: Dr. ChadesGraham; Midwest Research Institute, KansasCity, 
MO; $375,000: 2 years; Influence of 60 Hz Fields on Human 
Behavior, Physiology and Biochemistry. 

Epidemiology of Human Populations: Dr. Samuel D. Kaplan: SRL 
International, Mcnlo Park. CA; $280.958; 2 ycars; Hirtorical Cohort 
Mortality Study of Electric Utility Workers Exposcd to Srrong Elec- 
tromagnetic ~ields 

Miscarriage Cluster in Toronto 
A cluster of miscarria~es among emolovees in Toronto's 

Old City Hall is being investigated by ;he Ontario govern- 
ment. In 1980-1981, 10out of 19 pregnant women working for 
the provincial hlinistry of  the Attorney-Gmeral had miscar- 
riares; the 10 included all four of the orernant women work- 
in<in.an office with two video display terminals (VDTs). All 
of the women used two photocopy machines located in a 
separate room. The ministry employs approximately 150 
women in the office comalex. 

At the attorney-genemi's request, thc Ontario Ministry of 
Health will soon a a ~ o i n t  Dr. John Harkins, a physician at the 
University of  oro onto, to determine if the ratio of miscar- 
riages to pregnancies is statistically significant and if further 
investigation is necessary. Meanwhile, the Ministry of Labor 
has tested the VDTs for radiation leaks andh5.s collected air 
samples from the offices to check for abnormal levels of 
ozone and toners and other potentially hazardous substances. 
According to aspokesman for the ~ in i ' s t ry  of Labor, Harkins 
could finish his investigation by early May. 

Union officials are not satisfied with the government ac- 
tion. Robert DeMatteo of the Ontario Public Service Em- 
ployees Union has called for a "thorough and truly inde- 
uendent investiaation to resolve office safetv issues." rather 
ihan a .'statisti& manipulation" that coulddismiss a poten- 
tial problem. At the Communications Workers of Canada, 
Gary Cwitco agreed that an epidemiology is needed, adding 
that "at this point simply testing the VDTs is not conclusive 
proof of their safety." US and Canadian government experts 
are of the opinion that the five other recently reported clusters 
of pregnancy problems among clerical workers were probably 
statistical suirks. (See MWN, November 1981 and January/ 
February 1982.) ' 

Dr. Anthonv Muc of the labor ministry's Radiation Protec- 
tion Service reported that the radiation- levels from the two 
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VDTs "conform to levels seen in all other responsible 
testing!' He said, "There is no adequate indication, and I 
don't think there will be, of any link between alleged clusters 
and something in the working environment." - - 

The government's investigation began after minority party 
members of the orovincia1 legislature nuationed Labor hlin- 
ister Russell ~ a k s a y  and ~iorney-Gkneral Roy McMurtry 
on March 15 about the miscarriages. The situation, which 
has received national television coverage in Canada, has 
prompted the legislature's Richard Johnson to reintroduce his 
VDT safety bill, which failed to reach committee earlier this 
year. (See MWN, December 1981.) 

According to DeMatteo, workers first told a supervisor at 
the ministry about the miscarriages last November. At the 
same time, the workers complained that using the photocopy 
machines, located in an unvented room, caused respiratory 
problems. 

BRH Reorganization Moves Forward 
The reorganization of the Division of Biological Effects 

(DBE) at the Bureau of Radiological Health (BRH) has taken 
another step forward with the &nouncement that four new 
branches have been aoproved hv the parent apencv. the Food 
and Drug ~dministra;ion (FDA). ias t  y c a r - ~ ~ ~  revealed 
that it would transform DBE into the Division of Risk Assess- 
ment to reflect a greater emphasis on risk analysis (see MWN, 
December 1981). This change requires approval from FDA's 
parent, theDepartment of Health and HumanServices, and is 
not expected until the end of the year. 

lnaihift from past practice, the-four branchesarearranged 
by radiation type rather than by biolocical or medical area. 
The new branches and their chiefs, who are expected to be 
named soon, are: Electromagnetic Radiation, Dr. Mays Swi- 
cord; Light, Dr. Elizabeth Jacobson; Ionizing Radiation: 
Dr. Richard Chiacchierini; and Ultrasound, Dr. Melvin 
Stratmeyer. 

The electromagnetics branch will have responsibility for 
non-inuizing radiation with a staff of 10-12 ~rofessionals- 
significantly larger than before. Tlie ultrasound program has 
also been increased. 

ElSs Out for Proposed Satcorn Stations 
RCA 

A draft environmental impact statement (EIS) for RCKs 
proposed satellite communications station on Bainbridge 
Island, WA, has been released for public review. The facility 
would relay commercial communications to and from the 
Seattle area. 

The two-volume document, prepared at RCA's expense by 
CH2M Hill, Inc., in Seattle, contains lengthy discussions of 
the bioeffects of microwave radiation prepared by Professor 
A.W. Guy of the University of Washington, Seattle, Dr. Don 
Justesen of the VA Medical Center in Kansas City, MO, and 
the Battelle Human Affairs Research Center in Seattle. 

The maximum public radiation exposure next to the 7.9 
acre site is estimated to he 4.14 uW/cm2 with 14 transponders 
on each of three antennas in use. RCA wants to start with 
only two 12-meter parabolic antennas, each with three trans- 
ponders in use, though, which drops potential exposure to 
0.228 uW/cm2. 

Comments on the EIS are due by April 14. Officials at the 
Kitsap County Department of Community Development 
hope to publish a final EIS around mid-May. The county 
hearing examiner and the Board of County Commissioners 
will then hold public hearings before the board issues a final 

ruling. Rick Kimball of the development department said a 
decision could come as early as mid-August. Either side could 
then appeal the decision to the courts. 

A diaft EIS for an alternative site in a forest north of Bain- 
bridge Island was rclenscd on March 31, with comments due 
by May 5. RCA opted to process two separate proposals 
simultaneously after the Bucklin Hill Neighborhood Assncia- 
tinn, led by Jerome Hellmuth, delayed construction plans for 
Bainhridge by successfully arguing that the county should re- 
quire an EIS. (See MWN, October 1981.) 

Copies of both draft EISs are available from CH2M Hill. 
After initial supplies are gone, the company will charge ten 
cents per page. Contact: Signe Gilson, CHZM Hill, Bellevue, 
WA 98105, (206) 453-5000. 

Hughes Aircrafl 
The National Satellite Services, Inc., a subsidiary of 

Hughes Aircraft Co., has filed a draft EIS with the City of 
New York on its proposal to build a satcom station in the 
Spring Creek section of Brooklyn, NY. The draft EIS, re- 
leased March 5, was prepared for Hughes by Fred Hart Asso- 
ciates of New York, NY, and has already been favorably re- 
viewed by the city's Department of Environmental Protection 
and Department of Health. 

The Hughes station would be part of its $20 million domes- 
tic communications satellite network known as the "Galaxy 
Systew" The Brooklyn proposal calls for building a total of 
seven 33-foot antennas operating at 6 GHz (with a 4 GHz 
downlink), though only two would be built initially. 

According to an analysis by Hughes, public exposures to 
electromagnetic radiation from the station will never exceed 
1-2 uW/cml. The power density study was performed by E. 
Villnseca and R. Berchtold of Hughes* Communications and 
Radar Division. They used Geometric Theory of Diffraction 
which. thev claim. "orovides orecision computation of the . . 
fine structure of tli~antcnna paiterns!' The c~lculations were 
validated by Dr. Samuel Koslov of the Johns Hookins Uni- 
versity's ~ b p l i e d  Physics Laboratory. 

Hughes also contracted with Dr. Herbert Pollack for an 
evaluation of the health implications of the station. Pollack 
concluded: "The power density at ground level and the near- 
est buildings from the proposed [station] will be in the very 
low microwatt level.. . . In no area of the world is this con- 
sidered a health hazard." 

The site will have a microwave link with a relay facility on 
the roof of Two World Trade Center in downtown Man- 
hattan. An interference analysis by Spectrum Planning of 
Richardson, TX, indicates that the station is compatible with 
Kennedy airport, local TV stations and other RF sources. A 
40-foot wall will be built, however, to "improve interference 
margins!' 

According to Mira Ledman. director of the citv's Office of 
~nvironmental Impact, a monitoring procedure \;.ill be set up 
once the station becomes ooerational to check ambient radia- 
tion levels. If the levels exceed some still to be determined 
level, mitigation measures will be initiated, she said. 

The EIS is now being reviewed by Community Board No. 5 
in Brooklyn. The board held a hearing on the orooosal on 
Marcli 24; neighborhood residenls approved o i  rl if  plan in 
concept, but wanted more information on thr health effects 
of microwaves. Anotlier hearing is scheduled for April 28. If 
i t  is approved by the board, tlie propoal will he thcsubjecr of 
a joint hearing by the city's Department of Env~ronnienral 
Prutection and Department of City Plilnninr: t l i i  5ummer. 

For information on the availability of the EIS contact: 
James Cnyle at Fred Hart Associates, (212) 840-3990. 
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Hyperthermia Systems Under Study able a t  each medical center. The  table given below is a modi- 
Five teaching hospitals are  in the process of evaluating fied and updated version o f  the  NCI data. 

hyperthermia systems for  the  National Cancer Institute The deadline for  proposals in NCI's hyperthermia quality 
(NCI). Each institution will be  testing a t  least two systems. assurance program-a second and  separate initiative-has 
(See MWN, November 1981.) At  the request o f  Microwave been extended to  April 30 and  a pre-proposal conference was 
News, NCI has released a list o f  the types o f  equipment avail- held on March 17 a t  NCI in Bethesda, MD. 

Institution a n d  Dpe of Equipment 
Principal Investigator Interstitial RFCapacitive RFIndrrclive Microwave PhasedArray Ultrasorrnd 
University of Arizona Medical Center 
Dr. Michacl Manning, (602) 626-6723 * ' rC *+&* v * *' 
M.D. Anderson Hospital, University of Texas (v') * ** Dr. Peter Corry, (713) 792-3292 
MIT-New England Deaconess Hospital 
Dr. Padmakar Lele, (617) 253-5235 *t * + *at )C * 
Stanford University Medical Center v 4 * t$ * ' Dr. Malcolm Bagshaw, (415) 497-5650 
University of Utah Medical Center *+ Dr. J. Robert Stewart, (801) 581-8793 *I * $$ 

*=in-house design; + =Henry Radio Magnetrode; t=IIMS System: $= BSD-1000; $$= BSD Phased Array; 
(*')=rarely used: IIMS = International Institute for Mcdical Sciences. - .  

UP S 
Biological Effecls.. . .Some 35 scientists and engineers participated by acquiring an interest in Cellular Communications lnc. of New 
in the March 1619 Workshop on the Behovioroi Effects of Micro- York City and by joining avenlure with threeother companies toget 
wave Rodintion Absorption. Workshop organizer Professor John franchises for mobile telephone networks.. . . Meanwhile, Millicom 
D'Andreasaid he was pleased with its outcome: "It gavcevcryonc an Inc. plans to begin testing its mobile telephone system in the Raleigh- 
opportunity to hash out controversial subjects." The proceedings, Durham, NC, area this month.. . . The FCC published its final rules 
papers and excerpts from the discussions will be edited by D'Andrea for the new cellular serviceon March 9 (47FR 10018). ... Up to4.000 
and BRH's John Monahan and should be available next February new low-power television stations arc expected to spring up in the .... Dr. William Morton's study correlating RF/MW levels with can- next few years. The FCC is bracing itself for as many as 18,000 new 
cer among Portland, OR, residents (see MWN, January/February license applications for the stations, which received final approval on 
1982) has been circulated for peer review by EPA.. . .The AF's School March 4.. . .A1 therequest of Marti Electronics Inc.. thecommission 
ofAerospace Medicineat Brooks AFB will issuean RFPat theend of has released a notice of proposed rule making for microwave 
April for research on the physics of RF/MW interactions with bio- boosters, a relay device that receives and retransmits a signal at the 
logical systems. The AF wants to develop data on mechanisms. For same frequency. 
more information contact: Dr. David Envin. 1512) 536-3582. cite . .  . 
PhlRN 82-95.. . .Drs. Przcmyrlaw Cmraki and E I I ~  hlanikowaka's Compnllhililj and lnhrfcmncc.. . . "Do radio broadrastr and radar 
paper an  their recent work, which wc raid last month ,$auld be cov- transmission pose n tl~rcnt lo chemi:nl plant safety? The answer ia 
ered in this issue, has been delayed at the typist. We hope to report on yes, according to asmall body of cxperts, who now suspect that large 
it next month.. . .Drs. Robert Becker and Andrew Marino's new metal structures can act as receiving antennas for wave energy. Under 
book E/eetromognetirrn andLife has just been published by the State the right conditions, they say, this energy can be converted into 
Universitv of New York Press in Albanv. NY (cloth: $33.50. oaoer: soarks of static clcctricitv strone enoueh to cause ex~losions of flam- . .  . - - 
510.95). ~ n d  john ON'S Light, ~od iu l~on .  & Y o i t  (%ill soon br re- nrabie gases." So begins a special report on RFI in the rhcmiual and 
leased by Dcvin-Adair Co. of Old Circcnwirh. CT (cloth: SIJ.50). \Ve oil industry in the hlaruh 8 Chemicoi Engmeertng magazine. Ac- 
will review both books inn furl1l;oming irruc. cording tu ihc article, u hilc no onc has yet linked a disaster with elec- 

tromogneticcncrgy. the U K  and Weat Germany willsoonis~ueguidv- 
Communiwlionr.. . . L.ocal opposition could hold up the World liner for the joint siting of antennas and uhcmicai plants.Thu authors 
Christian Broadcasting Corp:s plans lor a 100 kW shortwo\c refer lo lhc casc o f a  Inca1 Ah1 atation in Scotland which will have lo 
(5.9-17.9 MHz) radio station n c a r ~ n c h o r  Point, AK. An informal 
objection filed with the FCC by a citizen's group last November has 
prompted the commission to ask EPA to analyze radiation levels 
from the proposed Alaskan station.. . .Another community group. 
in Scotts Mills. OR, has hired a lawyer in its fight against an exisling 
KECH-TV broadcasting tower that it fears might post health 
risks.. . .TheFCC has published its notice ofproposedrulcmakingto 
bring RF/MW hazards under its environmental protcction rules in 
the February 25 Federal Regisrer (47 FR 8214). (See MWN, March 
1982.) Note the correction for a formula footnoted in the original 
notice (47 FR 10871. March 12). ... The commission is seeking com- 
ments in preparation for the 1984/1986 WARC on the use of the HF 
bands allocated to the broadcasting service.. . .Five companies must 
compete for the new AM stereo market. Broadcasters and receiver 
manufacturers had hooed the FCC would aoorovc a sineic svstem in 

move to make wav for a tanker-loadine terminal. Thev ouote a Bri- . . 
tish expert's view that luop-shapcd rtrurturcs like rrancr and piping 
arc lhe mosl ~.fliui~.nt ahsorbrrs at frcquenuirr belon 30 MHz; radar 
at higher frequencies is also a threat duc to its high energy pulses. An 
accompanying editorial advocates regulation before an accident hap- 
pens "that would put vast areas of the country off-limits to the 
builders of new plants!' ... The space shuttle's third mission was 
hailed as a success despite problems with the mechanical arm and 
radio transmitters. The Woshingfon Post3 Thomas O'Toole reported 
on a less publicized disturbance: every time the spacecraft flew north 
toward the Soviet Union, thc astronauts heard loud static noises. 
Engineers at the Johnson Space Center in Houston speculated Ulnt 
thc interference was caused by the Soviet's "Woodpcckcr" over-the- 
horizon radar at Rostov.. . .The FCC has decided that anyone apply- 
ine to build a new TV station on channel 14 or 69 lor modifv an ex- 

its final rules for ~\ l ' s tereo broadcasting ii7 i.H 13155.. ..on the 
- 

isling one) will have to protect agninsl "abjeutionable inlerferencc to 
cellular communicationr front. \Vcrtern Union has entered the arena cuisling land mobilc facilities in the 460-470 MHz (channcl 14) or in 
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the 806-816 MHz (for channel 69) bandpriorloprogran~ leslaulhor- 
izolion." . . .The National Association of Broadcasters released a 
report on interference to US-AM radio stations from Cuban trans 
mitters to a House Foreign Affairs Committee hearing on March 4. 
The administration wants to set up a 50 kW station, Radio Marti, at 
1040 kHz to broadcast news to Cuba. Some fear that Cuba will 
retaliate by building more interfering transmitters. At the mark upof 
HR 5427, which allocates funds for Radio Marti. Congressman 
Dante Fascell (D-FL) added a provision that would compensate AM 
stations for Cuban RFI. For a copy of the NAB report call (202) 
293-3551.. ..A team from Japanrcponson anexperimental study of 
noise generated by microwave oven magnetrons in the December 1981 
Journal of Microwave Polver. 

EMP.. . . William Broad continuer to rcporl on the potentially crip- 
pling effects of elcctromngneuc pulse (EMP) radiation in the ?.larch 
12 Science. In his article, "A Fatal flaw in the Concept of Space 
War," hewrites that a single nuclear blast in outer space "would in- 
stantly set up an electric pulse of up to a million volts per meter in 
hundreds of satellites and battle stations.. . .A 2-megaton blast just 
outside the earth's atmosnhere would 8et un a oulse in ohiects as far . . 
away as geosynchronous orbit, some 36,000 kilometers above the 
earth!' Such pulses could knock out laser weapons that DoD is de- 
veloping at a cost of$300million a year. Broad attributes part of the 
snafu to the lack of coordination between the Defense Advanced 
Projects Agency (DARPA] and the Defense Nuclear Agency (DNA). 
DARPA is resnonsihle for the laser program and DNA for radiation 
effects.. . .In contrast to Broad's article. William Scott writes in the 
March I5 Avialian Week ondSoace Technolonv that recent test data .~~ ~~~~~~~ 

from DNA indicate that ralel~te hardening kchniques currently in 
UIC am "more effcclivr than prcdicled initinll~.~. . .With respect to 
the vulnerability of electronics on earth, the February Microwave 
SyslemsNews quotes James Wade, the deputy under secretary of de- 
fense for reseaich and engineering, as telling a closed session of the 
House Armed Services Committee's r&d subcommittee that he favors 
an above ground nuclear test to gauge the impact of EMP on hard- 
ened electronics.. . .In contract news. the air force at Kirtland AFB. 
NM, has awarded the Dikewood Cow. of Albuquerque, NM, more 
than $6 million for "EMP hardening and hardness assurance dc- 
velopmcnt!' And the Naval Surface Weapons Center in Silver 
Spring, MD, is negotiating with Rockwell International of Anaheim, 
CA, for EMP testing of Tacamo aircraft. 

Cuvernment . . . The  Senate Judiciary Committec's subcommittee on 
agency administration will hold 3 haring on lhc fi-eres doctrinc on 
Anril14. Under thedoclrine, the federalpovernmcnt is not liable for 
injuries to members of the armed services on active duty. A suit is 
nossihle. however. if Conaress oasses a "orivate release bill!' Lokes- 
ken from DoD. the  aid ~uiticc will;ddresssucl~ billsat rhittear. 
ing. In addition, Senator Claibornc Pcll (D.RI) will testify on !he 
Charlu Day cnrc. Day died under mystcriour circumrtances while in 
rhc Navy-some pcoplc suspect microwaves ucrc i t~volvd. (See 
MU'N, Deccmber 1981.) Christopher Scanlan has writlcn a long piccc 
on the case fur the Prov~dcn~St~nduvJourno/Mu~r?zine~March 28): 
'.What Killed Chuck Day? His pare& blamcmal~utrition. malprac- 
lice and microwave radiation. The Navy won't talk about it!' ... 
BRH has announced the names of the new members of the Tech- 
nical Electronic Product Radiation Safety Standards Committee 
(TEPRSSC). They are: Dr. Thomas Budinger, Universlty of Califor- 
nia, Berkeley; Janice Gordon, International Union of Electrical, 
Radio and Machine Workers; David Janes. Environmental Protec- 
tion Agency; Maurice Neuweg, Illinois Department of Nuclear Snfc- 
ly; David Sliney, US Army Environmental Hygiene Agency; and Dr. 
Max Weisr, Bell Laboratories. For more information contact: BRH's 
Dr. Z o y  Glaser, (301) 443-3429.. ..DOE is planning to prepare an 
EIS on the construction and operation of an overhead. 450 kV 
powerline, which will run between a Hydro-Quebec substation in 
Sherbrooke, Quebec, and a New England Power Pool facility in 
Grafton County, NH. For more information contact DOE'S Linda 
Desell at (202) 252-6374 and ice 47 FR 8619, March 1. 

Litigetion.. . . A trial date of May 10 has been set in the case of Leo 
and Muriel Schuerman v Pacific Telephone and Telegraph CO. in 

Superior Couri of California, County of Riverside (No. 136703). 
Pacific Telephone is building a line of right microwave relay system 
between Los Angeles and San Diego with seven %-watt transmitters. 
The Schuermans own property that lies beneath the proposed micro- 
wave beam. In their complaint (filed September 16,1980, and amend- 
ed August 5, 1981), they charge Pacific 'telephone with nuisance and 
trespass as well as conducting an "ultra hazardous activity." Dr. 
A.W. Guy and Don Justesen are scheduled to testify for Pacific 
Telephone. The Schuermans, represented by Joseph Aklufi of Red- 
wine and Sherrill in Riverside, want the telephone company to buy 
their property and are reeking punitive damages. 

Medical Applications.. . .There is a new association for those inter- 
ested in NMR: The Soeiery of Mognelic Resonance in Medicine. Its 
president, Dr. Paul Lauterbur of SUNY, Stonybrook, is being 
assisted by Dr. Gerald Pohost ofMass General Hospital (MGH).Thc 
new group was incorporated on the first of the year, and has already 
rcceivcd some 500 inquiries about membership. Its first meeting is 
scheduled for August 16-18 in Boston; see conference calendar on 
p. 8 for details.. . .On April 21, Professor Robert E. Steiner of 
Hammersmith Hospital, London, UK, will deliver the 15th Aubrey 
0. Hampton Lecture at MGHand NMR andits clinical applications. 
Contact Dr. Juan Taveras at MGH for detail8 (617) 726-8344. ... The 
meeting on the Application of Oprical Imlrumenlalion in Medicine, 
scheduled for New Orleans, LA, May 9-12, will feature two sessions 
on NMR. For moreinformation contact the Society of Phot0~0ptical 
Instrumentation Engineers in Bellingham. WA 98221, (206) 
676-3290.. . .Yet another popular article on NMR ran in the April 
Discover.. . .p> Bctty Sisken of the University of Kentucky, Lex- 
ington, was thls month's participant at the ONR seminar series in 
Bethesda. MD. She saoke on "Electrical Stimulation of Nerve ~~. ~ ~~ - 

C&th in Vitro and ~ { m b  Rcgenerarion in Viva:'. . . Recent studies 
of hypcrthermia applicalors (operating at 2450 and 434 MHz) by a 
team of French scicntirtr dcmonstrate "rhc nccursity of surfacecool. 
ing and the advantage of 'cross-fire' configuration in localized hyper- 
thermia!' Their report appears in the most recent issue of the Journal 
of Microwove Power. December 1981.. ..And a sroun from the - .  
Univerrily of Utah is working on models to dctcrmincthcoptimal ar- 
rangement of dipoles in regional and u,hole-body applicalors. See the 
March Pruceedinps of the IEEE. 

Military Systems.. . .The Wisconsin state senate did not pass aresolu- 
lion calline for the dismantlins and removal of the Proiect ELF an- 
tenna on k r c h  23. The vote was 19-13 with one abst&tion.. . .Dr. ~~~~ . ~~. -~ 

Thomas Amlic, the former technical director (1968-70) of the Naval 
Weapons Center at China Lake. CA, has caused quilea stir with an 
article in the April IEEESpeclnrm: "Radar: Sh~eld or Target? Costly 
radar being developed by the US may givean opponent adccisivead- 
vantage by broadcasting the position and makeup of forces." Before 
theissuc reached the IEEE membershio. it was front oaaenewsin the ~~~~ -~ ~~ ~ 

Worhirr~lorr P n r l  and the next dav a &atwe starv & ihc New York . - ...- ~- ~ ~ ~, ~~ ~ 

Tinrer. Amlie docs not want to eliminate radar but lo reduce its vul- 
nerability. He c~tcs the care of an American Shrike missile homing in 
on a US destroyer's radar in the gulf of Tonkin.. . .The navy's de- 
velopment of a laser submarine communications system continues: 
the Naval Ocean Systems Center is negotiating a contract with W.J. 
Schafer A~sociates of Wakefield, MA, for research on operational 
concepts; the Naval Electronic Systems Command in Washington, 
DC, has signed a$l.3 million contract with GE'sSpace Systems Divi- 
sion in Philadelphia, PA, for a conceptual design study; and ONR is 
negotiating with the Westinghouse R&D Center in Pittsburgh. PA. 
for work on the hlue-green laser itself.. . .The army's Electronics 
R&DCommandin Fort Monmouth, NJ, has contracted with Hughes 
Aircraft Co. of Fullerton, CA, for 12 AN/TPQ-37 artillery-locating 
radar systems at a cost of $59.7 million. 

Occupational Health.. . .Two congressmen have introduced bills 
which would move NlOSH out of CDC and into NIH. After holding 
hearings before thc subcommittee on labor and HHS of the House 
Aooronriationr Committee on February 25. Conaressman David 
0b;v i b - w ~ l  soonsored HR 5914. which would reorknize the public - -~ .  . . . . - 
Health Sewice, willr NlOSH becoming oneofthc instilurer under the 
NIH umbrclla. Congrrssman Henry Waxman (D-CAI, cl~airman of 
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Thomas Maugh I1 reviews the implications of recent findings that 
spccicr ranging from humans to algae contain magnetic material in 
"Magnetic Navigation and Attractive Possibility," in the March 19 
Science.. . . Could quartz-bearing rock emit radio waves before an 
earthquake? If so, they could become the basis of a warning system. 
See the March 20 Science News for details.. . . IMPl's membership 
directoryis now available to theinstitute'smembers for$lO. Contact: 
IMPI, 301 Maple Ave. W.,Tower Suite520,Vienna. VA22180.. . .Dr. 
Vernon Riley died of a sudden heart attack on March 30 while at- 
tending the American Cancer Society meeting in Daytona Beach. FL. 
Riley had been affiliated with the Hutchison Caneer Research Center 
and the University of Washington Medical School in Seattle. He was 
well known for his work on the relationship between stress and 
cancer. 

Microwave'0ven liial (conlinuedfromp. I) 
that the oven  met t h e  Bureau o f  Radiological  Health's 
1970 emission standard,  which specifies a ma:rnum leakage 
o f  5 mW/cml. five centimeters f rom the external surface o f  
the oven af te r  purchase. 

Zaret. w h o  was  scheduled to testifv at the trial. said t ha t  he 
thought-the adjournment of  the  casiwas a "form o f  censor- 
ship," olacina the  cataract case out of  reach o f  t h e  medical 
co&~ni ty .   here is no reason in the  world to settle," he 
added, "if the cataracts were not caused bv the oven!' 

others scheduled to participate at the  trih were Leo Biren- 
baum o f  the Polytechnic Institute of  New York in Brooklyn, 
NY, f o r  the plaintiffs and Drs. Przemyslaw Czerski o f  BRH,  
A. William GUY o f  theunivers i ty  o f  Washington, Seattle, and - ~ 

J o h n  Osepchuk of  the ~ a y t h i o n  Co. f o r  the defendant.  
Amana is a subsidiary of  Ravtheon. 

In the first and oniy day  df  the  jury trial, Leonard  Dccof 
made the opening statement fo r  the secretaries, followed by 
their testimony i d  cross-examination. Before t h e  trial could 
resume the next day, both parties agreed to call i t  off .  

Rabbit's and Human Lenses (conlinuedfromp. I) 
tha t  they had undertaken the present work to identify the type 
of  mammal whose lens most resembles the human  one. 

Speaking f r o m  the N M R  Labora tory  at the college, Kopp  
warned that the rabbit's eve should not be used as a surrogate 
f o r  the human  eye. "weneed to reassess the  animal  mo;dels 
we are using." he said. -. 

Most experts on the  effects o f  microwaves on the  eye con- 
tacted bvMicrowaveNe~vs had  not liad a c h a n c e  to review the 
paper. kl agreed, however, that the rabbit's eye had been the  
nreferred exoerimental svstem to studv microwave-induced 
cataracts because of  its size, its general anatomical  similarity 
to the  human lens and because rabbits are cheao and easv to 
work  with. Professor  S tephen Cleary o f  ~ k g i n i a  cbm-  
monwealth University pointed out that research to date indi- 
cates the rabbit  is one o f  t h e  species most sensitive to cataract  
develooment. 

~ o i p  and his co-workers found that, "generally, the  rank 
order o f  lens metabolism f r o m  most to least similar to human  
is:.cat > dog > pig > rat > sheep > rabbit  > cow." 
See also: J.V. Greiner el a/.. "Or~anoohosnhates of the Crvstalline . 
Lens: A Nuclear hlagnetic ResonanceSpectroscopic Study." Invesri- 
gol:veOphlhalmo/ogv& V&uolSc;enre(St. Louis),2/. 700,1981; and 
S.J. Kopp el  uL, "Analysis of Intact Lens Metabolites by P-31 NMR 
SP~C~IOSCOPY, " Current Eye Research (London), 1, 375, 1981. 

Microwave News inviter letters from itsrenders. Wemk 
writers to be brief, and we reserve the right to edit con- 
tributions for length. 

CONFERENCE CALENDAR 
hlvy 2 1 - 2 7  I41I~Anrru~lNvrronulCan~emnceonRud;orzon Control, Holiday 

Inn. Purliand. htE Conlac!: Wailace Hincklry, htllnc Depl. of Humm Ser- 
mccr. 157 Cnpllol SL.. Aupurla. tE(U333. 

hlay 21-28: Inlen~o!ionul IEEE/,lPS Sjntpmn,m, Noeond Rodto Sclencr 
hfc<ls?t undNucieor El~crro,nu~neric Pulse hfeli,#g. Vnnerrlly o l  Neu htcx. 
i:u. Albuquerque. N\l. Cunlacl: Dr. Kcndalt 1'. Carcg, Dikcs6ad Corp , 1613 
Uni\crrl!y Bl\d.. NE. Albuquerque. Nhl 87102. 

June 3-8: InlernorionolSymporium on Eleclromagnelic Wfecls, Univcnity 
of Ottawa. Canada. Contacl: Dr. Patrick Bubin. 1982 Learned Sodaicr Con- 
fcrencc. Univerrily of Ottawa, 65 Hnlrcy Street. Ottuwu, Ontario, Canada KIN 
6N5. 

June 15-11: lEEE MTT-S Inlernalionrrl Micro!u.zve Symposium, Hyvtt 
Regency Hotcl, Dallas, TX. Contact: J.R. Griffm. Tanr Inrlrumcntr, Mail 
Stap3432, PO Box405. Lewirville,TX 75067. On June 18 immediately aftcr tllc 
conference, there will bc a one-day workshop on MedicafApplicolionr ofElec- 
tron~cgnelic Enew, Contact: Dr. Gordon Shon. BSD Mcdicd Corp., 420 
Chipta Way, Salt Lake City, UT 84108. . June 28-July L: Corference on Precirion El~lmmognelic MmremenIs 
University of Colorado. Boulder, CO. Contaa: Roherl Knmpcr. National 
Bureau of Slandardr. Boulder. CO 80303. 

June 28-July 2: 4th Annual Bioeieetmmognelics' Sociely Meeling, Beverly 
Wilrhire Hotel. Beverly Hiiir. CA. Contact: BEMS, I Bank Street, Suite 307. 
Oaitherrburg. MD 20878. . July 20-2 lEEE Annual Conference on Nuclemr m d  Spoce Radialion W- 
fece, Cannrs Palace, Las Vegur. NV. Contact: A. Ochon, Jr. Div.2144, Center 
for Radiation-Hnrrlcned Microelectronicr, Sandia National Laboratory, Albu- 
querque, NM 87185. This meeting will be followcd on July 23 by IhcHordened 
El~lronicr and Radiolion Technologv Conference hosted by the Defense 
Nuclear Agency. A Secret rsurity classification h required to attend. Contact: 
Dirslor. DNA. Attn: ISSOIBarbara Pcrkinr, Washington, DC 20305. 

July 25-30 17111 Annu31 S~mporium a l  the lnlernollonolhf8croxove POUP~ 
INI~IUIU. Town md Country Horcl, San Dtcgo. CA. Contact: IMPI. 301 hlnplc 
Abc. W.. Touer Suitc 520. Viesnl. VA 22180. 

Augurl 11-11: 4th Annual Soretitre Co,nnlanirosonr Users ConIerenrr. Re- 
gency Inn. Dcnvcr. CO. Contact: Sa~rllilcCommun~rotionr hloguinr. 39WS. 
Wadruonh Bl\d.. Dcnvcr. CO 80235. . Augurl 1618: 1st Annual h f e l i g  ofrhe Sorrcly o l h f ~ ~ n r n r  Reconnnrr in 
hfedcme, Borlan, MA. Contact: Dwdrr Correia, NhlR Lnbarulory. Rercareh 
mi. hlmw:hurrlt, Gencral Hoipllol. Bartun. MA 02114. 

September 5-11: World Congrw on Mediml Physics' and Biomedieol En- 
gineering, including lhc 13th Inrernolionol Conference on Medico! and Bio- 
logical Engineering and the 61h Inlernolionol Corference an Medico1 Physics, 
Congress Center, Hamburg. Germany. Conlact: MPBE82. CangrnsOrganira- 
tion. PO Box 302360, D-2000 Hamburg 36, Fedcrd Republic of Germany. 

September 6-10: 7th Colloquium on Micmwove Comml8nicnlion. Budapnl, 
Hungary. Contact: Ssrelariat of the 7th Micracoll. H-1525, Budapest 114. 
POB IS, Hungary. 

September 8-10: InremolionalSymparium on EleeIromognelic Compalibili- 
ry. Marriotl Hotel. Sanla Clara. CA. Contact:l)r. Andrew Nalbandian. 20617 
Debbie Lane, Sarntoga, CA 95070. . September 13-11: 12th European Micmwove Conference, Hckinki, Eimland. 
Contact: Prof. M. Tiuri, HcWinki Univerrily of Technology, Fuldio Lab, 
Olakaari 5A. 02150 Espoa 15, Finland. 

MICROWAVE NEWS is published monthly, except in January 
and July lSSN0275-6595 PO Box 1799, Grand Central Station 

New York, NY 10163 (212) 794-9633 . Editor: Louis Sieain, 
Ph.D.. Associate Editor: Martha Zybko - Subscription: $165 per 
year (overseas $200) Copyright Q 1982 by Louis Slesin Repro- 
duction in any form is forbidden without written permission. 
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States Propose VDT Legislation 
State regulations for video display terminals (VDT) may be on the way. An 

! I 
1 

' 1  $ 1 '  
1,' I 111 

! , 

. . 
informal s i n e y  conducted by Microwave News last mond;found safety bills or  
resuests for VDT studies oendine in five states and olanned in four others. 

I ' 

I / I ~  

- 
For the most part, legislators .we addressing ergonomic issues. As the list of 

proposed actions on page 2 shows, guidelines for lighting, furniture and terminal 
desien are the central elements in bills from Connecticut. Illinois. Maine. Massa- 

- chusetts and Oregon. Groups in California, Ohio, Texas and Washington are also 
considering introducing legislation. 

Only Oregon and Massachusetts would require employers to offer alternative 
work to pregnant women, a clause included in several Canadian union contracts. 

~ - 

Many of the st;!tes would rcquirc rcgular eyc exam~nal~ons. 
No slate has ~ r o ~ o s e d  n1onito"np VDT rddiatiun emissions. A ~ro\,i?ion rcuuir- 

ing radiation cieck's for VDTs wascut from Connecticut's safety'bill before it'left 
committee. 

In addition to bills with specific regulations, Connecticut and Massachusetts are 
considering setting up committees to investigate VDTs and then draft legislation 
if necessary. In New York, a hearing on VDTs scheduled for April 14 could result 

COMMENTS ON EPA'S PLANS in the introduction of a safety bill. 
Several bills have also been introduced in Canadian provincial legislatures but 

FOR RFIMW GUIDANCE 0.3-4 none has become law. 
Selected Excerpts 
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Microwave News invites ieners fro", readers. We 
ask writers to be brief, ond we reserve rhe right ro 
edit canfributions for lengtlz. 

A repan an the 1983 EMC conference held in 
Zurich on Mnrch 8-10 will appear next month. 

Though growing public awareness of VDT health issues has prompted some 
legislators to propose ~ l e s ,  the need for regulations is under dispute. At a March 
hearing on Connecticut's proposed VDT safety bill, for example, spokesmen for 
IBM advised that long experience and numerous studies show that VDTs .we 
completely safe. Further, the company maintained that marketplace competition 
assures manufacturer resoonsiveness to the needs of users. 

I VDT-VLF Radiation Tests in Canada 
Two recent reports from Canada describe measurements of the very low fre- 

quency (VLF) radiation emitted by video display tennjnals (VDTs). One by Dr. 
Stuart Harvey of Ontario Hydro details the characteristics of pulsed 16 kHz 
radiation. The other by Dr. Hari Shanna of the University of Waterloo, Ontario, 
presents the resultsafhis VDT surveys at S u m y  Memorial Hospital in Vancouver, 
R C  

As p m  of an ongoing investigatiun of VUTs at Ontario H)dro, H w e y  measured 
and analvzed t~.rnl~n~l  cmissiuns belua, 10 hM7.. His tests ulfuur VDTs found ''no 1 fields having characteristics presently known or suspected of being detrimental to 
human health." 

For VLF, the peak pulse value of the 16kHz field m g e d  from 19 to 170 V/m at a 
distance of 30 cm from the front of the sets: the pulses had a rise time of 2 to 4 
microseconds and harmonics were observed up to 1 MHz. The root mean square 
(rms) varied from 3 to 30 V/m at 30 cm. VLF levels at the back of the termiials 
near the flyback transformers were much higher than at the front and H m e y  notes 
that someone working within one foot of a VDT's rear casing "could receive an 
exposure in excess of the most restrictive standards." He describes this risk as 
being "largely confined to service personnel." 

(continued on p. 2) 



VLF Radiation Tests Iconlintred fmnr p . 1 ~  

Sharma, on the other hand, is not convinced exposure to pulsed 
VLF fields is safe. On the basis of his radiation tests at Surrey 
3lemorial and an infumal survey of >rorkers 31 seven other British 
Columbia hospitals. Sharma belicvcs a careful sludy at th: hospi- 
tals is warranted. But he aarns that a "linkage"' beta~cenadverse 
health effeals and VLF radixtion otay not bs inferrcd 31 this time. 
He recommends shielding to reduce VLF emissions as a pre- 
cautionary step. 

Radiation measurements were takenat the request of the Hospi- 
tal Employees Union last fall after six out of seven pregnancies 
among workers in Surrey's accounting office ended in miscar- 
riage, birth defects or premaNre birth (see MWN, JulylAugust 
1982). Sharma's survey of hospital clerks using the same type of 
plastic-cased VDTs found an unexpectedly high incidence of 
pregnancy problems: workers, including the Suney operators, 
reported only five normal births out of 17 pregnancies. 

An arbitration panel was recently set up to hear the union's 
grievance against Surrey's administration for its handling of VDT 
safety issues. The hospital maintains that the terminals are safe; 
radiation tests bv its consultant. Professor A.W. Guv of the Uni- 
versity of wastington, Seattle, found no emissions o;er a few 
voltslmeter (seeMWN. March 1983). The union seeks guaranteed 
safeguards against potential  health hazards. Meanwhile, 

VDT Legislation (continued from p.11 
Labor representatives disagree. Carl Rude of the CWA in 

Washington state argued that "we need rules because there are 
still too many unanswered questions and too many user com- 
vlaints. Until more research is done. we need some tvpe of . . 
protection." Commenting for the Newspaper Guild, David Eisen 
said "leeislation will orovide a minimum workplace standard to u 

protect millions of non-union workers." He is confident that 

Proposed State 
Connccficut: House Study Bill 5132: An Act Establishing nCommittecTo 
Investigate Workplace Hazards Caused by Video Display Terminals. 
Sponsor: Rep. William Kincr. Would set up a study committee which 
could develop appropriate VDT Icgislatian. Status: approved by the 
Committccon Labarin Mahand  sent to the AppmpriationsCommittee. 
Connecticut: Senete Bill 81 1: An Act Concerning Protection for Uscn of 
Vidco Display Terminals. Sponsor: Senator Michael Skclley. Employers 
would be required to inform workers of potential hazards associated with 
VDTs, including cyc problems, headaches and musculoskeletal problems. 
Worken would also be informed of Ule advisability of annual eye exams 
and the need for a rest period of up to 20 minutes after two hours of work. 
Also calls for study of VDTs. Status: approved by the Gcnenl Law 
Committee in Mmh. 

concerned workers in the accounting office staged a protest last 
month and turned off their machines for four days. 

According to Shanna's preliminary report released last month, 
the "maximumavenge value" of VLFradiationat the backof the 
VDTs near the flvback transformers was as hieh as 1.250 V/m. - - -  ~~-~~~ ~~~ 

with a peak pulse h u e  of upto 15,000Vlm. ~ h c a v e r a g e  value of 
the field at 30 cm from the sets dropped to 25 Vlm. Sharma found 
noevidenceof significant emissionsofx-ray, ultraviolet, infrared 
or microwave radiation or of PCBs. 

The December 16 Ontario Hydro report states that available 
evidence sueeests shieldine for VLF is unwarranted. Harvev did 
investigate the uffccttvuness of sl~ielding, hue,ever, and found that 
linine the inside of a pli~stic-cared tcnntnal wtth coflwr fuil and - . . 
then grounding the foil ruhst:mlr~lly reduced 16 kHz emissions. 

Harvey, whu is s , i t l t  Onlano Hldru's rcsearclt division in TI?- 
mnto, aiso looked at the DC fields pmduced by the positively 
charged display screen: field levels ranged from 700 to 7,000 Vlm 
at a distance of 30 cm. The DC field was "modulated, when a 
display is present, by the process of writing on the CRT screen." 
He found that "the modulation waveform has a 6 0  Hz repetition 
rate and can be quite complex, depending on the display format." 
The report states that "although there are no known direct health 
effects from such fields, an indirect effect from atmospheric 

- oositive ions has been sueeested." uu 

Ontariu Hydm ltns alsosompletcd ;in ergunumics survuy among 
some of its clcnclil \\orken. Scc the VDT update on page 8.4) 

"sooner or later. laws will be pushed through." 
The Computer and Business Equipment ~ & t f a c t u r e r s  Associ- 

ation (CBEMA) opposes the proposed regulations. The trade 
association maintGds that "inflexible reg;lation" of this fast 
developing technology will hurt businesses, users and manufac- 
turers.ih; threat of ET legislation has been targeted as a major 
issue by CBEMA and will be addressed by Columbia University 
~rofessor  Alan Westin at the group's annual spring meeting ih 
Phoenix, AZ. t@ 

VDT Legislation 
VDTs and draft legislotian, if tteccssiuy. Status: hearing scheduled far 
April 20 in Boston. 
~f(~ssaehusefls:  House Bill 2658: An Act to Providc Occupational 
Safeguards for Employees Resulting from the lntmduction and Utilization 
of Vidco Display Terminals. Sponsor: Rep. Elizabeth Metaycr. Employer 
intending to install over $ 5 , W  in hardware would bc required to notify 
employees six months in advance, pay for annual eye exams, provide 
pmperly designed furniture, terminals, and lighting and adequate air 
quality, provide 15-minute brcoks every one or tw6 boun depending on 
visual demands of work, provide semiannual terminal maintenance and 
offer alternative work to employees during pregnancy without loss of pay. 
Limit total VDT work to five haun per day. Slams: hearing schcdulcd for 
Aoril 20 in Boston. 

Illinuir; House Bill 274: An ACI to PruviJc Occupntic~~~~l Snfepud.. fur New York: Hexing nn VDl'v~fcly issue and p,sihlr. IICFJ for lcfiis:id~li~n 
Opemtors of Vidro Display Terminals. Sponrar: Rcp John M~lilevich. 1:ntnuvcly sihedulrd for April 14 is h'eu Yurl. Cily. Spnsor: Rup. Frank 
Prallcls Mxine's oruwxd bill Iws belaw) with lhc sddition of swcilic n..m.- 
reauirements f~rte'rm~nal dcsien:office furniture and liehtine as ~ G c n t e d  
in an enrlier~aine bill (HP 880.1981). Status: tabled a?ter~&h hcaring 
and unlikely to see action this session. 

New York: Hearing on cansumerpmducts and radiation, including VDTs, 
expected in late spring. Sponsor: Senator Tony Masicllo. 

Maine: House Paper657: An Act to Provide Occupvtianal Safegunrds far 
Opentors of Video Display Terminals. Sponsors: Reps. Edith Benulieu 
and James Muyo. Would require employers to ensure safe workplace 
conditions, inform employees of potential hawds associated with VDTs, 
provide semiannual terminal maintenance, pay for annual eye exams, 
provide a 15-minute rest breakevery two hours. Status: hearing before the 
JointStandineCommi1teconLabarexeectcdlnteM;lrchorenrlvA~ril. An 
almust idcntktl bill. HP 880. fail4 io uin approval in 1981: 
dlasraehusear: Hause Study Bill ??67: Unllrlcd. Swnsar: Kep. Timothy 
Bassett. Order far lhe ~otmkttee on Commerce and Labor to ~nvestiga& 

Oregon: Enale Bill 568. Unlitlc~l. Sp,nrnr: S?n~lor hlargis Hendriksen. 
Ernployen uould be ~ . q u ! d  10 csrum oduqudlr. Itghling, fum8lure and 
te&nil design, pay far annual eye cnams, provide semiannual tcrminal 
maintenance, inform workers of potential hawds associated with VDTs, 
omvide 30-minute break from VDT work after two houn at terminal, 
pruvidr. altem3tivc. uork for pregnant women on requet. Sr~lus: hexing 
bclore Labur Cummittui: crpe;l:d mid- to 1316 April. 
Washington: Pians underway to place rules similar to those in the Maine 
bill (scc nbave) in the staa's adminismtive code. Status: the Depvrtment 
ofLabarand Industriesplnnstofarm ncommittn this springtodnftrules. 
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WIGHLIGHTS 
mending the ANSI standard were John Mitchell of the Air Force 

More Comments on EPA's RFlMW Guidance School of Aerospace Medicine, Raytheon's John Osepchuk, F.S. 
B e d  of Westcm Electric, S .  Baron of Bums and Roe and Christ- ' The Environmental Protection Agency (EPA) has received 23 opher Imlay for the ARRL. 

sets of comments on its plans to propose apublic exposure guide- EPA received the following responses to specific questions in 
line o r  "guidance" for radiofrequencylmicrowave (RFIMW) its advanced notice of proposed recommendation (47FR 57338, 
radiation. Of the fifteen responses summarized below and the December 23, 1982): 
eight reviewed last month (seeMWN. March 1983), the majority e Many of the comments recommended that the guidance cover 
call for quick action in adopting a pre-emptive federal guideline. frequencies below the 304 kHz cutoff in the ANSI standard. L.J. 

Federal Communications Commission (FCC) Chairman Mark Chapman of Madison, WI, urged including frequencies down to 1 
; Fowler summed up the concern of his agency and of the companies Hz, Ford and the Motor Vehicle Manufacturers Association rec- 

it regulates: both, he wrote, "are concerned about safe exposure ommended starting at 60 Hz and the ARRL at 1 kHz. Raytheon 
levels and the possiblity of a confusing and costly proliferation of suggested including frequencies down to at least 100 kHz. Wes- 
inconsistent state and local standards." Fowler asked EPA to set tinghouse preferred ANSI's 300 kHz and the air force suggested 
standards for use by the FCC and other agencies "as expeditiously starting higher, at 3 MHz. 
as possible." The problems posed by local regulations were also All comments comparing a flat with a frequency dependent 
addressed by the American Radio Relay League (ARRL), Ray- standard concluded the guidance should set different exposure 
theon, RCA and Westinghouse Electric. limits for different frequencies. 

The New Jersev Deoartment of Environmental Protection cited 0 Res~onses  varied over whether limits should be set for partial . . 
its own plans lo adupt an KFIMW expusun' standard in urging the body ~xpnsurcs.  The Air Furce, the ARKL, the Fedcml Aviation 
EPA to soecd uo i t s s ~ ~ h ~ l d u l ~ ~ f u r  thc ~uidance. Commentsiubrnit- Administration and Westinghouse rccumrnendcd addressing unly 
fed by tl;e ~onimiss ion on ~ a d i a t i o n  Protection Chairman M.M. whole body exposures. Raytheon and the NJ Department of 
Weiss of Bell Labs and F m k  Cosolito of the NJ Bureau of Health supported partial body exposure rules and Ford suggested 
Radiation Protection explained why the state's action is necessary: that these rules be developed later. Motorola advocated a detailed 
local decision makers, s ~ u m d  bv crowing ~ u b l i c  apprehension, approach, which is excerpted below. . - -.  . . . . 
are "inhibiting the often vital expansion of the nation's communi- EPA's Officc of ~ ; ~ d i a l . ~ o n  Programs is finishing its pre l lminq 
cations svstem bv Jeclininr! to issue requin'd permits, variances. draft uf thc guidance and plans to mecl April IJ with the inler- - 
etc." agency groupestablished to help with guidance development. The 

Many of those commenting suggested modeling federal rules on final drnft of the agency's criteria document on RFIMW bioef- 
the American National Standards Institute (ANSI) standard. fects, the basis of the guideline, will be reviewed by an ad hoc 
Robelt Misterka of the New England Power Service, for example, committee of the Scientific Advisory Board in May (see MWN, . 
called the ANSI guideline "the latest moqt comprcl~cnsive dtxu- March 1983). The document will be {made publi at th;lt tints. 
mcnt available" and "u,ell recugnized us the authurilative guide'' For a revicw ofEPA's notice of pmpossdrecommcndntion, sce 
for evaluating exposure to non-ionizing radiation. Also recom- MWN, JanuarylFebmary 1983. 

Excerpts From Comments on EPA RFIMW Guidance Development 
ThelfisersofcommenrsexcerpredbeI~w. along wit/# eightsetsrevie~vedin 
Micmwnve News lost month. were submitred ro EPA in late February. 
(See MWN, March 1983.) 
Air Force School of Aerorpoce Medicine; Whole bady average specific 
absorption rate (SAR) with a maximum localized SAR rhould be used lo 
establish exposure limits in terms of incident power density (mWI 
cmz) .... The ANSI stand &...is intended to apply to non-occupational 
(general public) as well as to occupational exposures nnd should receive 
serious considention in setting safety guidelines for public exposure to 
[RFI radiation. 
American Rodio Reloy League: We emphasize the need to distinguish 
between biologicalefleers fmmRFenergy and biologicalhazards fmmRF 

lions, an issue which is far more sensitive in the gcncnl public arenn than 
in the occupational. 

Fedem1 Communlc&'ons Commission: The FCC lacks the necessary 
expertise and statutory authority to pmmulgate its awn health and safety 
standards and, therefore, must look to EPA and other responsible agencies 
for guidance in this =*....We would like to make char our supporl for 
your guidance development. We encourage thc EPA to complclc this 
pmeess nsenpeditiously nspassible so that a uniform federal stondard will 
be available far use by the FCC and other affected agcncics. 
Fonl: Wc see no r e w n  to limit the m g e  of frequencies included in the 
guidance. In panicular, those frequencies which nre known lobe uged by 
oawclful radiatine sources should be included. These freauencies could 

sneqy. \~hile~duanresin c;hnulogy and sciuncc m3y incwareuur;rbiltty - 
vstcnd. farex3mplc, fmm the 60Hz emplo)ed indomcstic clrclnc poucr 

to detect biologicd efieuts. such ndvonucr n?cd not dirrutly xrult in mnjm~ssinn and Ute 10.2 to 13.6 !&r cmplaycd by Omega rdullunovlga- 
chmges in pmtection standmlr. tion systemr thmugh thc commcruid AM and Fhl bm3dcast rpcctrums to 
Bums and Roe: Our view is lhat the ANSI standard pmvidcs sufficicnr 
guidancc while additional necessary research is being performed and we 
therefore endorse the pmpased standard. 
L.I. Choomon: Present standards and research vrograms do not . - 
adcqustcly address th? low frequency ponion uf ihc RF s.'rpc:trum. Ei.'rpc. 
cvdly in thr. frequency nngu fmm 1 la 100 Hz, p~pulation exposurrs may 
haw rlgnifiuznrc and thc existcnt research informstion base IS minimal. 
FedcrolAviofion Administmion: In dcvcluping your guidancc ducurnmt 
you should rnnslder setting limits for m~rimum na u,cll 3s avenge expo- 
sure. We urge you to addrcsr nunthermal effects and heir hcdth implicu- 

the frequencies employed by microwave rndar and the satellite 
cammunicatitionr/energy systems. 

Motor Vehicle Manufacturers Associnlion: MVMA is vanicularlv in- 
terested in whether mobile radio msmittcn. not swcificailv identitfedin ~~~~ ~~ ~ ~ 

the ANPR, will k considcwd in thc couneuf this Al.: rnalng . MVMA 
wcommcnds that the [Imqucngl nnges not be limited. In pmicul~r,'we 
~cummendtha fmquencicsoiknown high fieldslrcngthr inthepmximit) 
of public mads should be included 

Motomla: In the close vicinily of sources, reactive clcclnc energy can 
cause high reedings in E-field sensing instruments, even though limited 
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pawcr flow (in the far-field sense) may be present. It is therefore recom- 
mended that the EPA weigh the H-field levels more heavily than E-field 
levels in the case of partial bady expasure. In addition, it is recommended 
that the EPA allow the same peak and average SAR in human organs for 
whole and partial body erporu =....The best known (and independently 
repented) of inon-thcmall effects is the change of [calcium ion] efflux 
from brain tissue in ecnain amplitude modulated fields.. . This effect may 
concern the EPA because it paints out that there might bc particular 
windows of bio-response tocenain weak electric signals. Motomla would 
like to point out that the frequency modulated (PM) signals usually 
employed by the land mobilecommunications indusy do not cause such 
[a calcium ion] efflux effect. 
New EnglandPowerSe~ice: fi is in the best interest of the public and the 

. usen ofdevices whichgencraleelecfmmagneticfields that any regulatians ' pmmulgated to regulate exposures to thcse ficlds provide a clear, undcr- 
standable and slrnightfonvard standard of compliance which will allow 
bath EPA and the radio nren to easily insure that expasure guidelines are 
nbt exceedcd....We recommend that EPA consider [adopting the ANSI 
standard] in its guidance. 
N c w  Jersey Depanmmr of Envimnrnenral Pmtcrtion: The aubject of 
rdinfrcqucscy huunla hur become of increasing concern 10 this [Cum. 
misri<?n a n  Rdtatiun Rulcctian] in the fare of illcreasing pmltfcn~~on of 
[RFI radiation sources in thc stale and an accompanyi~and inevitable 
apprehension on the part of residents ns la whether they arc being unduly 
exposed to possibly h d a u s  radiations .... In the absence oTa national 
euidc f o r m  radiation limits. and lackine the resources to indeoendentlv - . . - 
develop stale limits, this commission is in the process of odapting 
guideline limits patterned after [ANSI's]. 
New Jersey Depanrnenr oftleollh: Even though thc Eastern Eurupsm 
studlus, uhi:h ucrc b w d  on behsrioral and clmical studies, hate not 
betn ~ p a t s d  in the Unilul Sutes, uc recommend that the dstafromthese 
studies be used forsetting expasure limits until opeerreviewcd sady hom 
the Western countries either confrms or disproves the findings of the 
Eastern European counfries. 
Rnytheon: The expasure limits should exhibit frequency dependence as in 
ANSI C95- so that the safety factor or real risk is the same regardless of 
which pan of the spectrum is involved. Funhermore, such limits should be 

EMP and Nuclear Power. .. 
Electromaenetic oulse (EMP) radiation from a hieh altitude . . 

nuclearblast would not stop a nuclear powerplant from achieving 
a safe shut down. accordine to a reoort oreoared for the Nuclear 
Regulatory Commission @c) by Sandk ~ a t i o n a l  Laboratories. 
A number of expens have taken issue with the study's conclu- 
sions, however. 

Critics of the r e m n  contend that the studv's assumotions-es- 
pecially the way &e EMP problem is definid- seridusly under- 
mine the value of its findings. As Dr. Conrad Longmire cautioned, 
"with a sufficiently long chain of plausible assumptions one could 
reach almost any conclusion desired." He advocated an investiga- 
tion of the EMP threat on reactors "with the maximum degree of 
realism." Longmire, who is with MissionResearchCorp. in Santa 
Barbara, CA, offered thesecommentsonadraft of the report. The 
authors contend that the assumvtions are "solid and reasonable" 
and that running tests with a niclear power plant would be "ex- 
tremely expensive." 

In an interview, NRC's Demetrios Basdekns said that "the 
report presents a pre-conceived set of conclusions." Calling the 
study a potential "embmssment" for the agency, Basdekas said 
that the primary damage from EMP is not due to the energy 
imparted by the radiation itself, but from the secondary and 
tertinry effects on the system as a whole. "These can be very 
significant and are left out of the report," he said. Basdekas was 
the first to publicly raise the issue of an EMP-nuclearpower plant 
threat at congressional hearings in 1976. 

A spokesman for the NRC said that the question of whether or 

expressed as continuous functions of frequency. Mixed fields or sources 
can be evalunted rn inANSIC95 by adding fractions representing ratios to 
exwsure limits forthe resocctive freanencies. The relativelv minorcalcu- 
latians arc a minor burden to those responsible for using the guidance 
(professional usen, not the public) and are a small price to pay far the 
avoidance of a distorted and unfair perspective on risk which would result 
if a simplistic single number approach were to be followed .... Survey 
inswments will measure only timc-avenged fields (averaging time in the 
order of 1 second). At present thcre is no limit on instantaneous fields or 
pawer densities such as cxist in a pulsed radar bcam. Thcre is no evidence 
that existine envimnmcntal radar fields are hazardous. Ccnainlv anv , . 
Ilmiwuon on peA ficldr should be sel ahovr thue already in the cnviron- 
men1 3ccr,r8bk to the gcncnl public. In such existing caws thc pek  
values may be 10.WO limes thc r~x-minutc avenge or mom. 

RCA: The lack of a general papulatiou radiation limit has seriously 
complicated sitingplans forthecommunicalionsinduslry .... In the absence 
of national guidance, state and local jurisdictions have felt the need for 
estnblishing ndiomqucncy exposure limits. Not surprisingly, these limits 
lnckuniformity;c.g.,Tcxas hasanexposure limitof 10,WauWkm~. New 
Jemv is omwsine 1 . W  uW/cmz. and Massachusetts is orowsine 2W . . , - .  . .  - 
u\V/cm2 The conwqurnccr uf this mgul;rluq pachunrk quilt arc that 
those who arc canuerncd about thc potential hazards arc uunfuwd and 
feadul. and those uho hnveresponsibility for n~ainta~n~ngtheiommunica- 
lions resources of this country cannot allay these fears by comparing their 
predicted exposure lcvcls with nationally accepted, uniform expasure 
limit levels. 

Westinghouse Eleelrie Corp.: Thc ANSI committee, as well as other 
scientificcommittees (e.g. National Council onRadiation Pmtcction), use 
the threshold for adverse biological effects concept and include an order- 
of-magnitude safety fnctar when establishing limis for exposure to hu- 
mans. This conceptual appmach should he used by EPA in order to 
maintain consistency in establishing limits for exposure to the gcnenl 
public .... Thc m g e  of frrquencicr to be includcd should be fmm 3W kHz 
to 1CQ GHz .... The standard should consider only whole bady exposure 
rate. The only partial body exposure rate to the gcnenl public would be 
from sources to which they are in close proximity such as micmwave 
ovens. Exposure rates from thcsc and other consumcr products arc best 
convolled thmugh product performance standards. 

not more research is needed is still "under review and is not 
resolved." 

Inreracrion ofElecrronragneticPulse wirlz Comnrercial Nr~clear 
Power Planr Systems by David Ericson, Jr., et al .  (No. NUREG1 
CR-3069; SAND82-273811&2; Volume 1: Executive Summary, 
Volume 2: Main Reoort) is available from the NRCIGPO Sales 
Program, NRC, ~ & h i n g t o n ,  DC 20555 or from the National 
Technical Information Service. Sorinefield. VA 22161. The GPO 
price for Vol. 1 is $4.75 and ~ b 1 . ' ~  is'$ll.b. An appendix to the 
main report contains reviewers' comments.b- 

... NAS To Study EMP Threat 

The National Academy ofSciences (NAS) has set up acommit- 
tee to evaluate models which estimate electronic stress andfailure 
due to EMPradiation from nuclearexplosions. The Committee on 
Electmmngnetic Pulse Environment of the National Research 
Council heid its first meeting in early Febraay, and is scheduled 
to issue its report in the summer of 1984. 

The committee, which is working under the council's Energy 
Engineering Board, will  determine the reliability o f  
methodologies now used to determine EMP effects and the effi- 
cacy of shielding and other protective strategies. 

Much of the data for the committee's work is classified,. but 
according toDr. JohnRichardson, thestudy'sdirector at the NAS. 
"the thinking is that an uncla~sifiedre~ort would make the 
widest and greatest contribution to the problem." 

~ e m b e r s - o f  the committee are: DI. John Pierce, Professor 
Emeritus, California Institute of Technology (chairman); Profes- 



sor Herman Chemoff, MIT, William Cory, Southwest Research 
Institute; Professor Donald Gaver, Naval Postgraduate School, 
Monterey, CA: Professor Walter K q l u s ,  University of Califor- 
nia, Las Angeles; Dr. Nancy Mann, University of California 

# 
Medical School, Los Angeles; Dr. Stewart Personick, TRW 

, Technology Research Center, El Segundo, CA; Professor Allen 
Peterson, Stanford University; Dr. Henry Pollack, Bell Labs., 
Murny Hill, NJ; and Professor Nozer Singpurwalla, George 
Washington University. Ba) 

Air Force EMC Center to Close 

The Air Force's Electmmagnetic Compatibility Intrasystem 
Analysis Program (EMCIIAP) Support Center at the Rome Air 
Development Center (RADC) will close at the end of September 
after five years of operation. The suppon center, which is located 
atGriffiss AirForce Base in the heart of New York state, develops 
techniques and computer codes to diagnose and correct system- 
level and specific EMC problems for the air force and industry. 

According to the center's Kenneth Siarkiewicz, the electric 
field analysis group at Rome will now turn its attention to com- 
patibility and interference issues associated with the new genera- 
tion of technology based on very-high-speed integrntedcircuits 
(VHSIC). Because these chips have higher speeds, higher fre- 
quencies, greater "hroadhandeness" and closer spacings, they 
have a greater susceptibility to low-level signals than earlier inte- 
grated circuits, he said. 

When the center opened in 1978, its services were free. Two 
vears aeo a nominal fee was imvosed. Now, the government is - 
leaving it up to industry to keep the ball rolling, according to 
Siarkiewicz. After the EMClIAF'closes, the EMC computer codes 
will still he available fmm RADC hut there will no longer be any 
suooort for users. Some of the comouter codes are 19,WO lines . . 
long. 

There are now about 1W-150 active users of the center's ser- 
vices, including Boeing and McDonnell Douglas. ('fhe EMCIIAP 
mailing list h3s some 18W namcs.) The F-14 and F-15 are exnm- 
ples orequipment tested with EMC/IAP p r o g m s .  

The EMCIIAP Snvvon Center is run by the IIT Research 
Institute. IITRI's  rob Manager John ~06meie rex~ressed  his 
disavwintment over the air force's decision, hut said "we under- 
stanh-the economic realities." Both Dohmeier and Siarkiewicz 
suessed that the move to close the centerwas the result of achange 
in direction and not a budget cut. 

Although the navy has used the EMCIIAP center on occasion, it 
is writing its own computer codes at the Naval Ocean System 
Center in San Diego, CA. Of special interest to the navy is the 
pmhlem of below deck EMC. Industry users may now tum to 
TRW Defense and Space System's Electromagnetic Environmen- 
tal Effects Branch in Redondo Beach, CA, the developer of the 
SEMCAP codes, which are similar to the EMCIIAP programs.@ 

FDA Wehdraws Diathermy Standard 

The Food and Drug Administration (FDA) has withdrawn its 
proposed performance standard for micmwave diathermy de- 
vices. The FDA decided to withdraw the rule because few, if any, 
new diathermy units opemte in the microwave hand and because 
the agency does not have the authority to set a performance 
standard for equipment already in use. 

The standard, as proposed in July 1980, applied to new dia- 
thermy and hypelthermia equipment operating at 915 MHz and 
2450MHz. It s~ecified that the units' avvlicators must deliver heat 
effisicntly (dcpoliting ovL.r 235 \\'/~iin stmd;mlired phantoms) 
a d  not lexk mun. t h ~ n  10 nl\V/crn2 at a d~stance of 5 cm 

The FDA's National Center for Devices and Radiological 
Health plans to issue a technical repon that could serve as the basis 
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foravoluntary standard for the 15,WOmicmwavediathermy un is  
in use. No publication date has yet been set, however. 

The center will continue to monitor both micmwave and 
shortwave diathermv eauioment -the latter is hecomine increas- . . .  
ingly popular. The center's Dr. Melvyn Altman said thaGhile the 
aeencv could not set standards for existing diathermv eauivment, . . .  
it-does have the authority to regulate any units that present a health 
risk. 

The proposed standard drew widespread criticism from re- 
searchers who feared that it would inhihit the development of 
improved cancer therapies (see MWN, February 1981). Altman 
vointed out that if the standard had been vromul~ated, the FDA 
could have excluded hyperthemia devices. In case, such 
eauivment is classified as Class I11 and requires FDA approval . . 
$0; to marketing, he said. 

Notice of the FDA decision appears in the March 11 Federal 
Register (48FR 10373) and the original proposal is in the July 29, 
1980 issue (45 FR 50359). Ba) 

FY84 Military Budget: Requests and Dissent 

Coneress and the Pentneon continue to wrangle over the fiscal 
year19%4 (FY84) ~ e ~ a r t m e n t  of Defense ( ~ o ~ j b u d g e t .  Outlined 
below is a recav of some of the militam's requests for radat. 
communications and weapons systems, with some responses from 
critics. 
Aegis Weapon System: The f i s t  Aegis guided missile cmiser, 
USS liconderoga (CG-47), joined the fleet in January and a 
second, the USS Yorktown, is scheduled for christening in mid- 
April. Criticisms are mounting as the navy continues to request 
funds for the progam in FY84 -$16.6 million for R&D on the 
Aegis system and $3.4 billion for procurement (each cruiser costs 
more than $1 billion). The General Accounting Office (GAO) has 
released a digest of a classified report (No. GAOIC-MASAD-83- 
11. Fehruarv 22). which found that the Aeeis svstem was in- . .. - .  
adequately tested before the CG-47 was commissioned and that 
the ship may he unstable. The GAO recommended a stop to the 
acquisition of SPS-49 air search radars for future c ~ i s e r s .  DoD 
responded that the SPS-49 adds to the CG-47.s flexibility and that 
the navy does not believe the CG-47 is "overweight or unsafe." 
Meanwhile. oresidential hooeful Senator Gam Hart (D-CO) is . 
urging a delay in funding &e cruisers whilea. rigorous testing 
oroeram for the CG-47 and Aeeis svstem is set uv. Hart wants to . u - .  
know if the Aegis radar can shoot down a sea-skimming missile. 
like the Exouet uacd by the Arccntin~ans acainst the HMS Shcf- 
field in the Falklands war. 

- 
Over-the-Horizon BackscaHerRadac The air force is requesting 
$99 million for R&D and $176 million for vmcurement of the 
OTH-B radar system. In another chssifie'd report (GAOIC- 
MASAD-83-14, March 15). the GAO found that the air force 
intends to begin the production of the OTH-B radar before devel- 
opment is complete. Noting that "the air force and the navy plan to 
develop tactical warning systems foruse during the 1990s that will 
withstand a greater threat environment than the OTH-B," the 
GAO recommended that the air force "fully reassess the need and 
justify the decision to acquire the OTH-B mdar system." DoD 
replied that the OTH-B hardware was successfully tested andonly 
refinements to the design are needed 

PAVE PAWS: The air force wants $101 million for procurement 
and $3.8 million for R&D for the PAVE PAWS radar system, 
which detects and tracks submarine launched missiles. 

Project ELF: The navy has asked for $58.5 million for full-scale 
develooment of its submarine communication svstem in Michigan 
and  isc cons in. Meanwhile Senator williamhroxmire (D-GI) 





~ 

Aren't there arcas of radiation which require additional monies?" Acting 
Assistant Adminismtor for R&D Courtncv Riordan revlied in van: "As o 
r c ~ ~ I 1 ~ f I p : ~ s t r c ~ 1 a r c I ~ I p m g m r  ... wc havu yet lo comc up wit11 what ws 
rill:, polenlid s1gnifi:onl rill. and d t e r r e  htallheffccla from exposun: 10 
non-ionizing ndiation .... we feel this is not u terribly productive aren of 
research ..." Green followed up with: "[Haven't] such things as central 

i nervous syram involvement and respanse to low-level exposures, so- 
callcd calcium efflux in neural tissue and behavioral effects as well as 
immune responses, been demonsmted? Wouldn't these have imponant 
health implications?" Later Green asked the EPA team: "Can you give us 
asrunnces that work in this area will in fact be picked up and funded by 
NIEHS arathcragcncies?" Noassurances wcreoffered, though Arsistant 
Adminismtor far Air, Noise and Radiation Kathleen Bennett said. "We 
have discovered thnt W E  and othcr budgets contain research in this area 

; we can tap into." The subcommittee plans to invite outside experts to 
discuss the EPA budget at hearings scheduled for late April. The RFIMW 
research budget cuts were also addressed by Congressman James 
S~heuer's (D-NY) subcommittee on natural resources, agriculture re- 
search & environment of the House Committee on Science and Technol- 
ogy at hearings on March 17. Aftenvds,  the subcommittee submitted a 
number of qucations to Riardan on RFIMW R&D. The answers were due 
at thcend ofMarch. Overall, congressional staffsay there is agoodchance 
that at least some of the RFIMW research funds will be restored. As 
Green's legislative director John Cuttcll explnined, the subcommittee is 
aware of and interested in this issue and there is a general feeling that too 
much has already been cut from EPA's R&D p r o m .  Thefirst real 
indication of thc status of thc RFIMW p m g m  will come when the 
appropriations subcommittee marks up Ule EPA budget bill later this 
spring. (For a revicw of the impact of cx-EPA Administrator Anne (Gor- 
such) Burford on EPA's R&D pmgnm, scc Eliot Marshall's miclc in the 
March 2SSclence.) ... One of the many irregularities to surface during the 
congressional investigations at EPA was n "hit list" of scientific consul- 
tants. Made up by the incoming Reagan Adminismlion, the list indicates 
who should stay an EPA's advisory committees and who should go. One 
member of the RFIMW community is an list: Professor Sol Michaelson of 
the University of Rochcaer. Wrinen next to his namc is: "reponed to be 
liberal and envimnmentaiist." In an interview with Microbvnve News, 
Micbaclsan said he "deplored" the whole idea of the list .... President 
Reagan has nominated David Markey to replace Bernard Wundcr as the 
adminismtorofNTIA. Markey, aformerlobbyistforthe National Associ- 
ation of Broadcasters, is serving as a special advisor to Deputy Adminis- 
tnlor Susan Stuebing until hc is confirmed. 

Measurement ... Thc first pnnnble isotropic magnetic field meter devel- 
oped by NBS has been delivered to NIOSH. Although the new MFM-I0 
mctcr was dcsigncd to measure worker cxposures in industrial settings 
(especially at RF scaler plants), it can measure and display each of the 
three anhogonal H-field components -ideal far monitoring the fields 
associated with bmadcasl antennas. The hattcry-apenlcd mctcr apemtes 
over a frcqucncy rnngc af3WkHz lo 1W MHz. with an unccnainty of less 
than?I dB, for magnetic ficldsof0.01 to 16A/m. AccordiugtoNBS'sJoe 
CNZ, Haladay IndustriesafEden Pnirie. MN, hasexpressed an interest in 
manufacturing the mctcr. A paperby CNZ and L.D. Driverdescribing the 
MFM-I0 was presented at the 1982 EMC conference in Santu Clan, CA, 
and appears in the confcrencc proceedings. Those wishing to get a copy 
should contact Fred McGehun, Division360.2, NBS, Boulder, CO 80303, 
(303) 497-3246 .... NBS' R.G. FitzGerrell has developed an easy and 
cheap way of measuring the ananna factor of electrically small antennas. 
The method is accunte to withint2 dB in the 250 kHz-1 GHr frequency 
range. For more information contact FilzGcrrcll at NBS, Division 
723.04 .... Narda Microwave Corp. of Hauppauge. NY, is now offering 
calibntion services down to 3W kHz for its broadband isampic meters. 
Tile company is extending the nnge from IOMHzin response to the needs 
presented by the new ANSI RFIMW exposure standard (ANSI C95.1- 
1982). Priority service is available. For price information contact Nardn's 
Bill Rcich. (516)231-17 W.... DanaldGriffin of thc University ofAdelaide 
in South AusMiv will repon an "A Microwave Antenna Method of 
Measuring the Effect of Metal-Fmed Spectaclcs on Microwaves Near 
the Eyes" at thelnrernndo,roIlEEE/AP-SSytnposiuttt nndNorionalRodio 
Science Meerirrg on Msy 24 in Houston. TX. 

Medical Applications ... What cures asthma, hemorrhoids, stomach 
c m p s ,  anhritis, whiplash and insomnia? It'sPacketdoc. Or so claims its 

m~nufactuxr, lhc lgon Carp. of MinJcn. NV. An lgon ludlcl mulled 
"Relicf from Pain Wtthuut Dmgr" suggcar lhat PackelJoc "inducer 
hi'alinr bv the usc uf luu frculcnsv low mwcr electric field." An FDA - .  . .  . 
investigation did indicatc that Pockctdoc, which is the sire of a cigarette 
pack, is a very low power ELF generator. But FDA said there is no 
evidence in the scientific litenlure that weak ELF fields are a panacea for 
all these ills. Thc agency charged Igon with falsc and mislendinglabcling 
and asked thc US District Court in Nevada for permission lo slap the 
distribution of the device (Complaint No. CV-R-83-002-BRT, filed Janu- 
ary 6, 1983). The judge agreed and on January 20 issued an order for the 
government to seize all the Pocketdocs FDA could find .... Reinhard 
Knocchel of Phillips Rcwarch Lab in Hamburg, West Germany, describes 
his studies with multi-applicator arnys for hypenhcrmia malment in the 
January issue of IEEE Tramcrions on Micro,vave Tlzeory nrzd Tech- 
niques. 

Satellite Cammunications ... KOMO Rndio in Seattlc, WA, hasagreed to 
provide satellite communicntians fncilitics for RCA Americom. The eam- 
pany is seeking a conditional use permit to add b e  salcom dishes to its 
faciliticr on Vashon Island. A public hearing an the request is scheduled 
for April 26 at the King County Courthouse in Seattle. Americom's 
proposal to build its own station in Kitsap County was rejected by the 
Kitsap County Board of Commissioners for the second time early this 
ye ar.... Thc New Yark City Planning Commission has approved plans for 
Telcport, the huge communications complcx proposed fay Staten Island. 
An Electromagnetic Energy Snrdy prepared by the NYC cnginccring 
consulting firm of Ammonn & Whitncy and thc project's final cnviron- 
mental impact statement have been relensed. The Febmary 1983 Ammann 
& Whitncy repan, which includes radiation calculations and frequency 
coordination data, concludes, "There will be no health effects from 
radiofrequency cncrgy levels to the public both within and without the 
Telcport complex. Estimated energy intensities are well below current 
accepted tolcmccs and anticipated future standds." 

Standards ... The ncw American Conference of Govemmcntal and Indus- 
lnd  Hygtcni~ts (ACGlliJ r.ipn,ux r~mdard for RF/.UW mdiallon h ~ r  
s1r;m.d 3 m a j ~ r  hurdl~. on the rood 10 final appro\al. Thr. ACGM's 
Physical Agents TLV Commincc voted to nccept proposed revisions at a 
meeting insan Antonio, TX, March 23-24. Thencw standard issimilar to. 
thoughless stringent than, ANSI's and will cover frequencies down to 10 
kHz (seeMIVN. September 1981 and JulylAugust 1982). Forexample, the 
ACGM will stay with a 10 mW/cm2 limit above 1 GHr. The committee 
approvdd ihc cfr~nges by 3 \t>le 111 13-1: the n ~ :  disw'nling hdlot uascan 
by Dr  Zory Gl3n.r of ths FDA'a N~tionll  Ccnter far Deviccs and 
Rodiuluglcd tlcdlh In a F e h m q  3 lklvr lu the rnmm!ltcc. Glaw'r and 
some of his associates at the centerexplain that they have objections to the 
standard's "exposure limits, their frequency dcpendcnce, and the lack of 
an appropriate rationale for these pammeters." They note that the 10 
mW/cmz value "lcavcs no thermal safetv factor at hirh environmental " 
tmlpmlurcs and hurnid~tte," and alalc "the belief that tllemd cffc~ls arc 
the anl) fdctors IJ be accounted far inevaluating I~udth h~?ds is unlcna- 
blc in [he prcwn statc of knowledge." In A telephon? interview. Herbcn 
Jones, the chairman of the physical agents commihce, said thnt he was 
happy an agreement was reached. He said lhat the standard and its 
accompanying documentation will undergo same minor revisions for 
"editorial clarification" and be submitted for final approval 10 the ACGM 
B o d  of Directors and membership at the Anlerican Indrtsrriol Hygiene 
Confererzce in Philadclphia. PA, in May .... The National Radiblogical 
Protection Board (NRPB) in the United Kingdom has proposed a new 
standard far ELF and RFlMW ndiation. The RFIMW exposure limits for 
odulrs arc nearly idcntical to those of ACGIH, while those for thegeneral 
populatio,~ irrcluding cltildrcn arc like those of ANSI. For power line 
frequencies (50Hz). thc board "accepts thatenposurestopowerfrequency 
fields of less thnn 10 kV/m nre safe, although the field may beperccptiblc 
at lowervalues. and that exposures to fields of up to30kV/mareunlikcly 
to be hmful . "  Comments on Proposals for tlre Health Protenia,r of 
IVorkers ottd Men8ber.r of t l~e  Public Agoim rlre Dnngers of E m  Low 
Frequency. Radiofrequency and Microlvove Radiatio,,~: A Co,mltative 
Docrtmenr arc welcome thmugh July 1. For more informatiancontact: The 
Secretary, NRPB, Chilton, Didcot, Oxon, 0x11 ORQ, UK .... The Stun- 
dards Associ~tion of Ausmlia's Cammittcc TU7 on Hvzarda of Non- 
Ionaing R~dintidn is xlro prupsing 1 revision lo its RF,hlW sland3d. 
Acsordinp 10 an Augu\l I9R2 Jmft, oscup~l ian~l  expnrurc l~n i l s  $ r i l l  IIL. 
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identical tothose ofANSI, while those forthe gencnl population willbea 
factor of 10 lower. Thus at 30.300 MHz, the limits will be 1 mW/cm2 for SHORT COURSES 
workers and 100 uW/cmZ for others. For more information contact the Apr i l  26-28: Saminnrr on How ra Cope lvirlr rlzr FCC nnd VDE Reguladonr on 
association at 80 Anhur Street, Nonh Sydney, NSW, 2060, Austra- Radio Frequency Inrrrlrrencc. Washington. DC. Three one-day scminan on (I) 
lio .... ANSI's Cammittcc C63ouRodio-Electrical Coordination is set to Rrgulorory Reqrziremenrr and Grounding Mnhodr. (2) Shielding and Packsing 
meet an April 6 in Washington, DC. On April 6 and 7,  C63's subcommit- Concrpir, and (3) Cost Soving Design Techniquesfor ~clr ievin~ Complioncr. FCC 
tee 1 will review its workonopen oreatcstsitcs, immunity test pmccdures 5250 foruny one duy; 5475 for two days. md5675 for lhrcedayr. Contact: EMXX 
and a gencnl EMC standard .... Canada has proposed amendments to ils Corp.. 6706 Dclvnd Drive. Springfield. VA 22152. (703)4514619. Repca~cd. May 
RFl regulations. NaticeNo. DGTR-021-82, ~ubl ished in the Deccmber I I 3-5. in Dallur, TX: and May 2426 in S m  Diego, CA. 
Cnnnd; Gazette prescribes limits for ndio'naire produced by AC high m April 2629:RodnrSysremSimularion, Eglin AFB, FL. FCC: $550. Camact: Marie 
voltage power syslcms. For more information contact: Director Genenl, Srunders. Mark Rerources. Inc., 2665 3hh  St.. Santu Monica, CA 9M05. (800) 
Tclecommunicnlion Rcgulatary Scrvicc. 300 Slater Street. Ottawo. On- 874-8101. 
tario KIA OC8. May 2-4: Rodio8vove Propogorion in Sorellirr Commnnicnrio,~r Systems, 

Washington. DC. Fee: 5685. Conlacl: Continuing Engineering Edueotion Pmgrm, 
VD D... Thc possible cffecl of VDT use on pregnancies will be examined Gemgc Washinglon Univcnily (GWU). Washinglon. DC 2W52, (8W) 4249773. 
as part of anentensivc two-yearstudy undenvay inMonfrcal. Canada. The ~ r y  24:SprrodSpcnrum ondAnri-Jom Canrntunicarion. Lor Angelc.. CA. Fee: 
pmject, spansored by the Occupational Health and Safety Research Insti- 5750. Contact: Continuing Education Institute, 10889 Witshin: Blvd.. Las Angeler, 
tute, beam last fall and will include information on appronimotely 50,WO CA 9W24. (213) 8249545. 
@regn&ier. Thc city's 11 major hospitals and the docton affiliated with 
them are helping with the study .... FDA's National Center for Devices and 
Radiological Health has concluded that "the repaned cluslen of problem 
pregnancies among VDT uscn would beexpected fmm chance alone, and 
it is highly unlikely that they have been caused by low radiation emissions 
h m  the machines." This nasunncc was published in thc center's Febm- 
my 22  Radiological Healrlz Bullelin in response to inquiries it has re- 
ceived. The center "has found noevidence that the lcvclsof ndintionfmm 
VDTs are respanrible" for clusten, such as the one reported nt Suney 
Memorial Hosnital invancouver. BC .... A survevof 1.1M)Ontuio Hvdm ~ ~ 

clerical uurken found a significant lid betwcen VDT uu mdsurnplaints 
ofcye irrira~ion. b1um.d virionand neck 2nd shou lde ra r l~e~ .  According lo 
the study's head, Dr. Roland Mallette, confounding factors were carefully 
weeded out. The Canadian utility plans to do more detailed VDT health 

. May 2&4:EMI Toerr ondEvolr~~radon, San lox.  CA. Fee: NA. Conlacl: Dan Whitc 
Cansultantr. Inc., Stnr Route 625, PO Box D, Goinesviiic. VA 22065, (703) 
347.W30. n i s  coune will be given n the re$, & Meorurrm~m IYorld l i q x p o .  A 
number of orher courser and wark~hops are rlro scheduled. Conton: Mcg Bawen. 
(617) 241-1445. . May 2d: HFSpectnrm: Nov Concepts and Tclmalosies. Washington. DC. FCC: 
$855. Contact: G\W, see May 2 nbove. - 
.May 2.6: EM1 De~ign and Tcxring, Chicago. IL. T h m  one.day serrionr on 
Raqnircmenrs & Testing prr FCC Docker 20780. Derigning ro Meet FCC Docket 
20780 and Prinrrd Circulr Board and 1Viring Design for EhlI Conrml. And one 
two-day reviion on Grotmdins, Bonding and Shielding. Fee: 5260 for one-day 
rc~sions and 5495 for two-day rcrrion. Colrcl: R&B Entecprirer, 1050 Colwcli 
Lone. Conrhohocken. PA 19428, (215) 828-6236. Rcpcatcd May 9-13 'nBoiton. 
MA. 

smdics, paniculnrly on the effects i f  VDT use on vision. Hydro currenlly M a y  9-11: Trcndrin Mllirary Soviiire Communicnrion Syrrcms. Vienna, VA. Fee: 
has 1.700 VDTs andpiann to havc 6,WO by 1990 .... A number of  meetings 5650. Contact: Soteilite System & 'technology lnc.. 3134 Juniper h e .  Fdlr 
onVDTs nrescheduledforthissnrine. The Pondora Connecrion:Donpers Church. VA 2 2 W .  (103) 532-6274. Repcvted .May 23-25 in Tomnce. CA. 
nndHazords ofVideoDiqIny ferninols, will be held April 16 in ~ a d i .  
son, WI. It is sponsored by the Health Writers. 1127 University Avenue. 
Madison, WI 53715, nnd Ule Madison Federntian of Labor. On  April 30. 
the Labor Council of Melmpolitan Tomnto and the Humber Collcge for 
Labor Studies are holding acnnferencc a n  VDTs 'sndSrrrsr. Far informa- 
tion. call (416) 675-3111. ext. 414. Vision er Ecran Cnfltodique will be 
addressed by the Quebec Assmiation of Optomclrists at their conference 
in Quebec City on May 6. Contact the association at 465 rue St. lean, 
Montreal, QuebecHZY 2R6, (514) 849-8051. M. Lundquist, oconsultant 
from Milwoukec, WI, will tcnch a counc on "Health Haranls of VDTs" 
at the Amedcon Indusrriol Hygiene Conference on May 22  in Philadcl- 
phia, PA. Lundquist does not believe radiation emissions are a problem 
and will focus on ergonomic issues. In the fall, those willing to do serious 
tnveling can nnend the Inrernnrionnl Scientific Conference on Er- 
gononrics and Heolrk Aspecrr of Modern Ofice Jobs. November 7-9 in 
Turin, Italy. The senior American advisor for thc gathering sponsored by 
the International Ergonomics Assacinlion is H.L. Davis of the Human 
Factan Grnup. Eastman Kodak, in Rochester, NY .... If you are in the 
mwket for an alternative to the common CRT. 1BM has intmduad n ras 

May 1620: Spread Spemum Cantmunlcorions Sys!cmr, Wnrhingtan, DC. Fee: 
5855. Conoct: GWU. rce May 2 above. 
.May 16-20: Basic Radiological HeoW Course, Sun Antonio, TX. Fee: 5450. 
Cantnn: Univrnily of Xxas Rm Hcah  Science Cenrcr Medical School Cantinu- 
ing Edvcntion Services. 7703 Floyd Curl Drive, San Antonio. TX 78264. (512) 
691-6295. 

.May 22: Recognition, Evaluation onrl Control ofRFIMW Radiation Hnzordr, 
Philndciphia. PA. Fcc NA. me three-hour course will be held rt the Amcricnn 
Indu~~iilHygicne Conference. C a l m :  AIHA, 475 Wolf Ledger Parkway. Akron. 
OH 44311, (216) 762-7294. 
.May 23-24 Gro~mding. Bonding and Shielding. Washington. DC. Fec 5625. 
Contnct: GWU, sce May 2 above. 

May 23-27:RodnrSy~r~mrondT~choI06y, Washinglon. DC. Fee: 5855. Contact: 
GWU. sec May 2 above. 

May 2627:SorellireFund~menl111, Wrshinpon. DC. Fec: W. Conlnct: Wdler 
Morgm, Communierrions Cenler of Clarksburg. 2723 Grecn Valley Road. 
Clarkshug. MD 20871. (301) 428-9W0. Repsvtcd. Junc 6-7 in Lor Angdes. CA. 
ad. August 19-20 in Sl. Louis. MO. 

panel display s c m n  fix use uilh its 370. 3 0 ~ ~  and 43M) sene, s o m k l -  lunr 2-3: FCC Rr,~~21~~non oj Conipvtrnp Ddlirrc: EAll Dt~iyo. Taltny ond 
en.Thv3?$Qrcn.en hdsa wiregrid uilh730.WOintcnucl~uns surmundd Cunfpl,lmcr barb !'or, IS Sul,plm J Rulrr. Wahlnglon. DC Frr 1315 Contut: 
by nean-argon gar; tleulncal chmger in t h ~  gnd m&e thc ~ 2 s  glow. The GWU, rcc hlxy I i b u ~ c  
pans1 can k yours fur S7.I(K1. Another neu screen based on lung<ren- 
oxygcn trchnolugy i. being d r t c i u p d  by Pn>fcrrur P ~ u l  Hallowny a! the 
Un~icn i tv  of Florida in Gainurville. The smre:n d w s  not rrquan. canstam 
refreshineand resuiresrelativelvlittlcoower. accordinr t o a  brief r c w n  in . . .  
thc M& 14 ~ o ~ ~ ~ n ' , r n % ~ o r l d  .... 1s VDT sumcn glarc k v m g  ydu c n z y ?  
Anu.Glm hlalund lnc. c l ~ i m s  you can spray it away. Tlte Fun  Myen.  
FL, company wyi its prudu;t will wlicve up to95  percent of l l ~ z  prublcm 
and lnst far three yean.. 
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Iune 6-8:ElrcrromognericPulrrondllsEBecrronSystrmr. WashinglonFC. Fee: 
$685. Contu'l: GWU, see May 2 nbove. . lunc 13.17:Th'hr d10,lsm Gr~in~rrririlTl~rur~ ~:fDffracnun. Columbur. OH. Feu 
$750 Conu;, Ohlo Slnle U N \ m i t y .  Eegincmng Shun Councr. 2070 Ncil Av- 
cnrc. Columbus. OH 43210. (6141 422.6153 

Iunc 1415: Rodor Principlcrfor <be Nan-Spcciolirc. Washlngmn. DC. Fee: 5625. 
Conloct: GWU. see May 2 above. 
* Junc 27-29: nriFronwve Technology ond Applicorianrlor Induriry, CenVdi NJ. 
Fee: 5695. Contact: Center for Roferrionni Advancernenl. W Bar 964. Ensl 
Brunswick, NI 08816, (201) 249-14W. 
J u l y  IO-15: Design Agaiw RF Emission. University of Susxr, UK. Fee: NA. 
Cornnn:InailmionofElccuicniEnginecrs (IEE), SnvoyPlucc,LandonWC2ROBL. 
United Kingdom, 01-240-1871. crt. 272 or 282. 
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Microwave News invites contributions to From the 
Field, our monthly column featuring news and opin- 
ions fmm the non-ionizing radiation community. Let- 
ters from readers are also welcome. 

The Environmental Protection Agency (EPA) will measure radiofre- 
quency (RF) radiation levels in Honolulu, HI, where public exposures are 
estimated to fall in the 1-10 mW/cmz range in certain locations. If con- 
f m e d ,  these levels would be well above the safety limits EPA plans to 
propose this June and the highest ever documented in an urban area in the 
United States. The potential hazards in Hawaii will force the federal 
government to establish a precedent for the enforcement of EPA's "guid- 
ance," the nation's fmt general population standard for RF radiation. 

Although EPA has been aware of the exposure conditions in Honolulu 
since 1975, it had been unwilling to take measurements until last month. 
Now, in response to a Feb~uary 14 request from the Federal Communica- 
tions Commission (FCC), EPA has agreed to a field survey, which EPA 
Administrator William Ruckelshaus believes will provide an "oppoftn- 
nity for both our agencies to work together on the problems of [RF 
guidance] implementation." 

Interviews with officials at both agencies indicate that these problems 
could be considerable. The isstle of public safety may be sidelined as the 
agencies work out their respective responsibilities for enforcing RF expo- 
sure limits. 

EPA staffers maintain that exposure conditions similar to those in 
Honolulu are possible elsewhere, &though the number and magnitude of 
wtential oroblems in the citv are orohablv unmatched. Since Honolulu's 
k i n g  laws bar transmit& fm;n the surrounding hills, broadcasters 
have nestled antennas in the midst of the high-rise city. A number of 
antennas are at eye level with aparIments in adjacent buildings, and, in 
some cases, recreation areas share rooftops with multiple antennas. 

An EPA official has estimated that the survey will cost less than 
$5,000. 

Exposure Guidance 

EPA's exposure guidance is rumored to set a 100 uW/cmZ limit for the 
30 MHz to 1 GHz band, which includes most broadcast frequencies. This 
limit is approximately fifty times lower than the estimated exposures in 
Honolulu and a factor of ten lower than the 1982 American National 
Standards Institute (ANSI) 1 mWIcmZ guideline, which EPA is using as a 
benchmark until the guidance is proposed. 

The guidance will be enforced independently by all federal agencies. 
Once it is signed by the President, each agency will be responsible for - .  
assuring compliance by RF and microwave sources under its;urisdiction. 
In his lctter to FCC Chairman Mark Fowler, Ruckelshaus wrote that once 
the RF survey is completed, "I believe ihe commission should then act to 
correct any detected problems. " 

The FCC has yet to announce how it will interpret its responsibility to 
enforce the standard among its licensees, or more specifically, how it will 
respond if measurements show that exposures in Honolulu fall between 
the forthcoming guidance and the ANSI limit. Nor is it clear who will pay 
for the costs of any regulatory actions. (continued on p.7) 



HIGHLIGHTS 
MCRP Study on RF 
Measurements 

The National Council on Radiation Protection and Mea- 
surements (NCRPl has initiated a studv tentativelv titled "A 
Practical duide to'the Determination i f  Human ~xposure to 
RF Radiation. " 

NCRP's newly established Scientific Committee (SC) 78 
will develop easy-to-use guidelines for making mea- 
surements in the 10 kHz to 100 GHz frequency range and for 
interpreting them in light of present knowledge of biological 
effects. The committee, which is chaired by Richard Tell of 
the Environmental Protection Agency (EPA), will also in- 
vestigate how to handle variations in polarization, work in 
the near field and allow for time averaging of signals. 

In addition to Tell, the members of SC 78 are.: Howard 
Bassen of the Food and Drug Administration's National 
Center for Devices and Radiological Health, JulesCohen of 
Cohen and Associates, Dr. David Conover of the National 
Institute for Occupational Safety and Health, Dr. Carl Dur- 
ney of the University of Utah (presently visiting MIT) and 
Ronald Petersen of AT&T Bell Labs. 

NCRP Executive Director Roger Ney said that the new 
committee will continue the work described in NCRP Re- 
port No. 67, Radiofrequency Electromagnetic Fields: 
Properties, Quantities and Units, Biophysical Interaction 
and Measurements (see MWN, October 1981). 

In a telephone interview from his office in Las Vegas, 
NV, Tell said that the committee plans to fmish a draft 
report in about a year. "If we are successful," he added, "a 
user of a given standard will have a practical methodology 
to apply it." 

Progress Report on Mew York 
Power Lines Studies 

The Scientific Advisory Panel of the New York State 
Power Lines Project met in Albany, March 25-26, to review 
the status of 16 ongoing studies on the biological effects of 
60 Hz fields. None of the studies are complete, but the 
preliminary findings of two investigators are causing some 
excitement. 

The most surprising results were those of Dr. Wendell 
Winters, who found that exposures to electromagnetic fields 
at levels comparable to those under some power lines 
signiticantly enhanced the growth of cultured human tumor 
cells. The panel plans to ask other researchers already under 
contract to the project to replicate Winters's experiments. 

Winters's team at the University of Texas Health Sci- 
ences Center in San Antonio exposed tumor cells grown in 
culture to 60 Hz electric and magnetic fields, singly and in 
combination, for periods of up to 24 hours. The current 
densities ranged from 0 to 300 mA/mZ (a density approxi- 
mately associated with an electric field of 30 kV/m) and 
magnetic fields from 0 to 1 gauss. Examination of cells 
10-14 days after exposure indicated that the growth of tumor 
cells was enhanced by magnetic fields alone and by a com- 
bination of electric and magnetic fields, but not by electric 
fields alone. 

2 

According to project Administrator Michael Rampolla, 
assistance in replicating the work will be sought from Drs. 
Maimon Cohen of the University of Maryland School of 
Medicine in Baltimore and Arland Carsten of Brookhaven 
National Lab in Upton, NY. 

In a telephone interview, Winters said that he bas re- 
peatedly achieved the same enhancement effect, which he 
called "quite unexpected." Winters will present his find- 
ings at the Bioelectromagnetics Society (BEMS) meeting in 
July. 

The second set of results that sparked the panel's interest 
were those of Dr. Klaus-Peter Ossenkopp on low intensity 
ELF magnetic fields and epilepsy. Ossenkopp found that 
exposure for one hour to a 60 Hz alternating magnetic field 
of 1 gauss had a beneficial effect: it reduced the severity, 
duration and number of seizures in epileptic rodents treated 
with a seizure-inducing drug. The panel asked Ossenkopp, 
who is at the University of Westem Ontario-in London, 
Canada, to expand his dose-response data. 

A semiannual progress report on all the studies was re- 
leased before the March meeting. Though the majority of 
the studies are still in the preparatory stage, preliminary 
findings were also reported by Dr. Charles Grnham of the 
Midwest Research Institute in Kansas City, MO, and Dr. 
Gordon Livingston of the University of Utah Medical Cen- 
ter in Salt Lake City, UT. 

Graham has completed the first part of his $465,000 
study on the "Influence of 60 Hz Fields on Human Behav- 
ior, Physiology and Biochemistry." According to the status 
report, ''The results of the electric and magnetic field per- 
ception study have indicated the feasibility of conducting a 
valid, double blind investigation of field effects." 

Livingston has failed to find an effect in his $162,000 
study of "Reproductive Integrity of Mammalian Cells Ex- 
posed to 60 Hz Electromagnetic Fields." Livingston is 
studying human and rodent cells to see whether exposure 
could cause damage to cellular DNA or disturb cell growth. 
Human lymphocytes were exposed to a current density of 
0.003-3 mA/cd  and a magnetic field of 2 gauss. The pro- 
ject summary states that Livingston found a consistent "ab- 
sence of treatment effect as measured by sister chromatid 
exchange frequency or replication index in the human lym- 
phocytes. " 

The project's two epidemiolgical studies on the possible 
relationship between certain types of cancer and elec- 
tromagnetic fields were not far enough along to appear in 
the current report but will be included in the next report, due 
in August. 

To obtain copies of the status report and the minutes of 
the March 25-26 meeting, contact Rampolla at the Center 
for Laboratories and Research, New York State Department 
of Health, Albany, NY 12201, (518) 474-7888. 

Aircraft RFI Tests 
The Fedeni Aviation Administration (FAA), computer 

manufacturers, aircraft companies and airlines are ~ n n i n g  a 
large number of tests to determine whether electronic de- 
vices, especially portable computers, can cause harmful 
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radiofrequency interference (RFI) to aircraft navigation and 
communication systems. 

The preliminary results do not permit fm conclusions, 
but the magnitude of the investigation is impressive. Out- 
lined below are some of the fmdings presented at the second 
meeting of the Radio Technical Commission for Aeronau- 
tics' (RTCA) Special Committee 156 on "Potential Interfer- 
ence to Aircraft Electronics Equipment from Devices Car- 
ried Aboard" held in Washington, DC, on February 28-29. 

The FAA has collected path loss data aboard a Boeing 
727 and concluded that an interfering signal is more l i l y  
to originate from outside the plane than from inside. In the 
testslun inside the plane, the signal source was placed in the 
aisle, however, and not next to the windows. More tests 
may be needed to determine if the location of the source 
inside the aircraft affects the likelihood of interference. 

Eastern Airlines presented the results of its tests aboard 
Lockheed 1011, Airbus 300, MeDonnell Douglas DC-9 and 
Boeing 727 planes in a hangar and of much more limited 
tests in flight. Some RFI was reported on the ground under 
very conhulled conditions -with the interfering source 
outside the plane and near the target antennas. No interfer- 
ence was found when the plane was in flight. 

Boeing and McDomell Douglas have also completed 
tests, but the results were not ready in time and will be on 
the committee's agenda for its next meeting on June 12-13. 
Air Canada, United, Western and Delta Airlines also have 
testing programs in progress. 

Representatives from Radio Shack, Apple Computer and 
Hewlett Packard all presented data from their respective 
emission tests. The fmdings indicate that computer periph- 
eral equipment, such as disk drives, printers and displays, 
are the worst emitters and that cabling between devices is 
usually not shielded and could therefore amplify such emis- 
sions. 

Another part of the RTCA's investigation is the search for 
known incidents of RFI caused by electronic equipment 
brought aboard the aircraft. Statistics from NASA's Avia- 
tion Safety Reporting System (ASRS), presented at the Feb- 
mary meeting, show that there has only been one aircraft 
RFI incident in 30,000 safety reports. (It should be noted 
that ASRS is a voluntary program and there are no penalties 
for failing to report an unusual event.) 

The incident occurred on a December 10, 1982 Eastern 
flight. The minutes of the RTCA meeting describe what 
happened: "The crew of the IX-9 had reported that all three 
of their navigation receivers were umliable. Maintenance 
personnel had checked these receivers out and had reported 
no apparent problems with the navigation equipment. Dur- 
ing the flight, flight attendants had checked the cabim area to 
see if any passengers were using elechunic devices and had 
not foupd anyone using such devices. It was suspected that 
two large cases in the cargo area may have contained some 
sort of electronic devices or that a passenger's luggage may 
have contained some devices which were turned on. In any 
case, no positive conclusion could be reached on the cause 
of this interference. .. ." 

It was this incident, not previously reported in any detail, 

which played a role in initiating the RTCA study (see 
MWN, October 1983). For a number of months, Eastern 
banned the use of computers on its flights, but the airline 
lifted the restriction in late January (see MWN, March 
1984). 

A newly reported RFI incident was also reported at the 
meeting by Mr. E. Hoare of British Airways: on November 
8,1983, there were strong indications that a Sony Walkman 
affected the performance of an Omega system aboard a 
Brittania A i i a y s  Boeing 737. (Omega is a worldwide 
radionavigation system.) 

Frank White, chairman of the RTCA committee, 
cautioned that these two incidents do not pmvide positive 
p m f  that passenger-operated devices were the sources of 
RFI. But, he added, they do indicate the need for more 
testing. 

More work is planned before the June meeting. Among 
the assignments are additional tests with a Sony Walkman 
and collection of emission data from computer watches and . 
other types of computing devices. 

In general, all air carriers have been asked to test a variety 
of devices on aircraft to see if they cause interference. Also, 
one of the committee members will investigate the possibii- 
ity of studying airplanes leased by the press to see if they 
have experienced RFI from the devices used by reporters on 
the road. 

NJ Adopts and GT Proposes 
ANSI Standard 

The state of New Jersey has adopted the American Na- 
tional Standards Institute (ANSI) guidelines for general 
population exposure to radiofrequency and microwave 
(RFiMW) radiation, a move which Connecticut may follow 
later this spring. The standard, which at its shictest level 
limits exposures to 1 mW/ed,  will not affect commercial 
broadcasters, the primary source of environmental non- 
ionizing radiation. 

New Jersey 
New Jersey's Commission on Radiation Protection 

adopted the ANSI standard at a March 28 meeting. The 
measure sets limits for public exposures to 300 kHz to 100 
GHz radiation and establishes emission limits for rnic- 
rowave ovens. (Emissions are limited to 5 mW/emz mea- 
sured at a distance of 5 cm for units manufactured after 1971 
and to 10 mW/cd for units made before then.) The com- 
mission exempted emergency mobiie communication ser- 
vices, such as police radios, from compliance. In public 
hearings held before the final commission vote, a represen- 
tative from the state police warned that these services could 
be affected by a 1 mW/ed limit. 

Now that an W/MW standard has been adopted, RCA's 
Dr. Fred Sterzer, chairman of the commission's non- 
ionizing radiation subcommittee, told Microwave News that 
his gmup will address 60 Hz power line radiation. He noted 
that New Jersey has a voluntary field strength limit of 3 
kV/m at the edge of power line right-of-ways (ROW), hut 
that this two-year-old committee resolution is unenforce- 
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HIGHLIGHTS 
able. The guideline does not specify the width for ROWS. 

A report of a playground located under a high power 
transmission line where electric fields are significantly 
higher than the voluntary limit aroused interest in reevaluat- 
ing power line radiation safety. According to commission 
member Eugene Fisher of the State Bureau of Radiation 
Protection, only a preliminary report has been prepared and 
no details on the situation are available for release. 

The commission, composed of representatives from state 
agencies, industry and the research community, is chaired 
by Max Weiss of AT&T Bell Labs. 

Connecticut 
Connecticut lawmakers will vote on adopting the ANSI 

standard before the legislative session ends May 6. Assem- 
bly Bill 5675, sponsored by Rep. Moira Lyons, originally 
c&ed for establishing ex'surelimits at le&t as restrictive 
as ANSI's, but the qualifying language was dropped before 
the measure was reported out of the joint Environment 
Committee late last month (see MWN. March 1984). 

The bid would empower the Commissioner of Environ- 
mental Protection to establish a nun-ionizing radiation pm- 
gram for implementing and enforcing the standard. The 
commissioner's office would have the authority to exempt 
specific sources fmm compliance. 

If the bill becomes law, Connecticut would become the 
third state to set its own RF/MW standard. Last year Massa- 
chusetts was the lirst, choosing exposure limits five times 
stricter than ANSI's (see MWN, September 1983). 

Conferences: 
Busy Summer and Fall 

The conference line-up for late summer and fall offers 
something for just about everyone interested in non-ionizing 
radiation. fmm ELF to visible light. And this is the year to 
go to l t i y  or Japan, if your &el budget will allow it. 

In October, the Engineering Foundation will sponsor a 
small gathering on regulations governing the use of elec- 
tromagnetic radiation. Those planning to site facilities but 
concerned about the uncertain and changing regulatory cli- 
mate will want to consider attending the Hershey, PA, wn- 
ference. You must apply, however, and attendance is lim- 
ited to appmximately 120 people. According to Dr. Sam 
Koslov, cochairman of the conference organizing commit- 
tee, the meeting is modeled on the Gordon Conferences, 
with al l  dissussions off-the-rew3 to allow the free ex- 
change of ideas and opinions. 

Dr. Arthur Pilla of Mount Sinai Medical Center is a m g -  
ing a Gordon Conference on bioelectrocbemislq, especially 
the bioeffects and medical uses of electromagnetic energy. 
Pill* reports that there has already been a great deal of 
interest in the July 30-August 3 meeting, and he is schedul- 
ing a poster session every day. Those planning to go should 
consider bringing a paper along. Application forms are in 
the March 2 issue of Science, which also lists speakers and 
discussion leaders. Here again, a maximum of 120 attendees 
will be allowed. 

Those working on the bioeffects of ELF and static elec- 
tromagnetic fields will want to attend the Hanford L i e  Sci- 
ences Symposium in early October in Washington state. A 
preliminary pmgram will be released by August 1. Those 
interested in the other end of non-ionizing spectrum will 
want to consider attending a meeting on 'the medical and 
biological effects of visible light to be held at the New York 
Academy of Sciences at the end of October. 

If you can afford to go further afield there are two meet- 
ings in Italy this summer and two in Japan in the fall. The 
21st General Assembly of the International Union of Radio 
Science (URSI) will be held in Florence at the end of Au- 
gust through early September. At that time there will be an 
open symposium on the interaction of electromagnetic fields 
with biological systems. Two weeks after URSI, a NATO 
workshop on electromagnetic field effects on cells will be 
held in Erice, on the island of Sicily. Attendance at the 
workshop is by invitation only. 

There will he an international symposium on elec- 
tromagnetic compatibility (EMC) in Tokyo in mid-October 
and the annual meeting of the Bioelectrical Repair and 
Gmwth Society (BRAGS) will be in Kyoto at the beginniing 
of November. Special travel arrangements are being made 
for those wishing to attend both these meetings. For infor- 
mation on travelling to the EMC meeting, contact Donick 
Travel & Tours, 12425 Rancho Bernardo Rd., San Diego, 
CA 92128, (619) 451-2330; for the BRAGS meeting, con- 
tact the International Professional Meeting Coordinators, 
711 Third Avenue, New York, NY 10017, (800) 221-2216, 
or (212) 757-5710 in New York. Details for all these confer- 
ences are provided below. 
a July 30-August 3: Bioelectrochemisty, Tilton School, 
NH. Contact: Dr. Alexander Cruickshank, Gordon Re- 
search Center, University of Rhode Island, Kingston, RI, 
02881, (401) 783-4011, or Dr. Arthur Pilla, Bioelec- 
trochemistry Lab, Mount Sinai Medical Center, New York, 
NY 10029, (212) 650-7741. 
A u g u s t  27-30: Open Symposium on Interaction of Elec- 
tromagnetic Fields with Biological Systems, Florence, 
Italy. Contact: Dr. Elliot Postow, Naval Medical R&D 
Command, National Naval Medical Center, Bethesda, MD 
20814, (202) 295-1140 or Ms. Alma Paoluzi, Physics Lab, 
Istitnto Superiore di Sanita, Vide Regina Elena, 299,00161 
Rome, Italy. For information on the URSI General Assem- 
bly, to be held August 28-September 5 in Florence, contact: 
Professor A.M. Scheggi, IROECNR, Via Panciatichi, 64, 
50127 Florence, Italy, (55) 4378512. 

September 17-21: NATO Advanced Research Workshop 
on Interactions Between Electromagnetic Fields and Cells. 
Erice, Italy. Contact Pmf. A. Chiabrera, Biophysical and 
Electronic Engineering Department, Via all'opera Pia, 
11A, 16145 Genoa, Italy, (10) 311811 
0 October 2-4: Interaction of Biological Systems with Static 
and ELF Electric ond Magnetic Fields, Holiday Inn, Rich- 
land, WA. Contact: Patricia Bresina, Biology and Chemis- 
lq Dept., Battelle Pacific N W  Labs, PO Box 999, Ricb- 
land, WA 99352, (509) 376-0100. 
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'Includes US pmduced and imported microwave ovens and combination microwave ovenslmges. 
Source: the Assacidion of Home Appliance Mo~focturerr  (AHAM) 

0 October 16-18: 1984 International Symposium on Elec- Home Furnishing Daily (now a weekly) reports that some 
tromagnetic Compatibility. Hotel Pacific, Tokyo, Japan. ovens are selling for as little as $139. As profit margins slip 
Contact: Professor T. Takagi, Dept. of Communications, on many ovens, retailers push different models and hard sell 
Tohoku University, Sendai, 980, Japan, (0222) 22-1800, accessories. HFD cites one store owner who explains, "If 
ext. 4266. yon merchandise microwave ovens today the same way as 
e October 21-26: Managing the Electromagnetic Environ- YoU did one Year ago, you'll lose money." 
ment, Pocono Hershey Resort, White Haven, PA. Contact: It appeirs that compact ovens will be a strong gmwth area 
H m l d  Comerer, Engineering Foundation, 345 East 47th in 1984. Sanyo's national sales manager ~redicted in the 
St., New York, NY 10017, (212) 705-7835. March 26 HFD that compacts will make up more than 30 

pelrent of the seven million ovens he expects will be sold in October 31-November 2: Medical and Biological Effects 1984, H~ noted that, although market is relatively of Light. Babiion-Plaza Hotel, New York, NY. Contact: high in ,,,.ban areas where small ovens sell best, the pre- New York Academy of Sciences, 2 East 63rd St., New mium on spack in city apartments sustnins the demand for York, NY 1W21, (212) 838-0230. compacts. 
November 5-8: 4th International Meeting of the Bioelec- Selling compacts does not preclude offering consumers a 

trical Repair and Growth Society. Holiday Inn, Kyoto, Ja- stunning array of models and options. For example, one of 
pan. Contact: BRAGS, 425 Medical Education Bldg., 36th the new Litton-Aire Generation I1 over-the-range ovens au- 
&Hamilton Walk, Philadelphia, PA 19104, (214) 898-8653. tomatically determines cooking time and power setting and 

Magic Chef's Big-Little ovens can now be built into a wall Oven Sales Rebound in 7983 with a special kit. 
Microwave oven sales rebounded last year, with factory The upswing in microwave oven demand is clearly dem- 

shipments -ing 64 percent over 1982'~ disappointing onstrated in the table and chart below, which is based on 
levels. Year-end figures from the Association of Home AHAM statistics for Ovens shipped in 1981-83. 
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Appliance Manufacturers (AHAM) show that over six mil- 
lion units were shipped in 1983, two million more than the 
year before and a new annual record. 

Shipments reached an all time high for one month when 
737,800 units were sent out from factories in January 1984, 

recent predictions that this be 
year. In e s h t e s  released before the exceptiondly strong 
December and January showings, AHAM predicted 1984 
sales would fall a little short of 1983. 

According to industry surveys, approximately 30 percent 
of American households already have microwave ovens. 

Though sales are up, highly competitive marketing has 
left many retailers scrambling for profits. The Feb~uary 13 

Microwave Oven Shipments for 1981-1983 
Factor# shlpmenol in Thousands 01 Unils 

BW BW 

& 

Microwave Oven Shipments'(in Thousands) 
% Change Over .% Change Over 

1883 1982 1881 
Jan. 312.0 l6.7 -13.8 
F&. 291.0 . -10.2 -12.8 
Mar. 356,5 20.4 
ApI. 398.2 39.4 17.0 
May 492.4 132.2 66.4 
June431.3 55.3 29.1 

1983 1982 1881 
July 461.4 42.6 25.7 
&g. 461.4 45.9 355 

635,7 66.2 48,4 
Oet. 770.7 63.8 76.8 
Nw. 648.1 52.9 46.0 
D.c. 771.6 77.6 113.1 

Annual Total: 6113.3 50.2% 38.8% 



Microwave News reaches a select audience of specialists 
in non-ionizing radiation, and you can too. Advertise in 
Microwave News classifieds. Rates start at $50 for 1132 of a 
page, $95 for 1116 and $175 for 118. For information or to 
reserve space, call us at (212) 725-5252. 

Who Reads Microwave News? 

Microwave News has earned a place at the center of the 
non-ionizing radiation community. With coverage from DC 
to daylight,-it is indispensable researchers, government 
officials and anyone else concerned about EMC, bioeffects 
research, standards and regulations. 

If your work involves bioeffects or EMClRFl of ELF, 
VLF, RF or MW radiation or MM waves, you should be 
resding Microwave News regularly. Subscribe today. 

A one-year subscription costs $200 ($235 overseas). 
Send your order to: Microwave News, PO Box 1799, Grand 
Central Station, New York, NY 10163, (212) 725-5252. 

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

SHORT COURSES 

-- 

Microwave Engineer 
Rapidly expanding high technology f m  in analytical in- 
sfrumentation and biotechnology has immediate opening for 
Microwave Power Engineer. Minimum 2 yrs. experience in 
microwave oven design. Degree preferred hut will consider 
coinoarable exoerience. Develooment wsition with lone - 
tekgrowth o&rhtnity. Must 6e will& to relocate. 
Excellent company benefits; salary commensurate with ex- 
perience. Company rated by INC magazine as one of the 
fastest growing private companies in U.S. 
Send resume, along with salary requirements, to: 

P.O. Box 9, Indian Trail, NC 28079 
All information held in confidence. 

Equal Opportunity Employer 

VDT News 
Read the only newsletter devoted exclusively to VDT 

operator health and safety: subscribe to VDT News. 
From research to remedies to regulations, VDT News 

covers a full range of topics. Each 20-page, bimonthly issue 
includes valuable resources and reports. 

Order your subscription today ($18/year for individuals 
[personal check required]; $35lyear for institutions). They 
must be prepaid: VDT News, PO Box 1799, Grand Central 
Station, New York, NY 10163. 

M8y 1-3: Mutual Iksign of N a f u d  Gos Pipelines and Elecbic Power 
Lines, Palo AIlo, CA. Fee: $75 (EPRI members), $275 (non-members). 
Contact: John Dunkto. Hectic Power Resenrch InMiNlc IEPRI). PO Box 
IW12. Palo Alto, ~ l 9 4 3 0 3 .  (415) 855-2305. 
May 2 4 :  Henlfh Safely and Other Human Foclor Issues in Compufer 
Gmphus, Washington, DC. Fee: $695. Confact: Gemgc Harrison, Con- 
tinuine Eneimninn Education. Gmree Washineton Universio, (GWU). . . 
~ashLgtoo,  DC i m 2 ,  (800)'424-9~73,or(20i) 676-6106 id&. 
M y  7-11: Elecbomapcfic Inurfemnce and ConIrol, Washington. DC. 
F x  $875. Conlact: GWU. see May 2 above. 
May 7-11: Micmweve Circuits Design: Lincar Ckcuilr, Palo Alto, CA. 
Fee: $895. Contacl: Continuing Education Institute (CEI), 5410 Leaf 
Treader Way, Columbia, MD 21044, (301) 5960111 or (213) 824.9545. 
Repeated Juna 4-8: Bosmn. MA. 
May 8-17: Gmundkg & Shielding, Hooolulu. H I .  Fee: $815. wiooal 
faunh day for 5235. Canfact: Don White Consullantr Inc. (DWCI). Star 
Route 625. PO Box D. Gaincrvillr. VA 22065. (703) 347-0030. Repated 
June 1422: Chicago, IL. 
May 14-18: F u ~ e ~  of Cmmunicnh'on SaeUitc Syslems, Wash- 
ington. DC. Fee: $875. C o n w  GWU, see May 2 above. 
M y  15-17: Seminar on MuluaILksign of Ovrrhed Trammission Liner 
and Railmad Commumirah'onr and Signnl Sysfemr. Chicago, IL. Fee: 
$ 1 0  laooma.). Coofw: EPRI. we Mav I abovc. Rcwated JUM 1921: 
w~&&&II. bC; Sepfember 11-13: ~tlantu, GA. 
May 1517: &sign Methodr for En*rsion and Susreibililg Conbul, 
Boston, MA. Fee: 5695. Confacc EMXX Corp.. 6766 Dcland Dr., 
Springfield, VA 22152, (703) 451-4619. Repeated JUM 25-27: Sun- 
nyvale, CA. 
My 1517: An Inmducfion lo EMIIRFIIEMC, Los Angeles, CA. Fee: 
$815. Con@& DWCI, sce May 8 above. 

May 18: Elecfrorwic Dirchorgr Conrml, Bu$lon, MA. Fee. 5275. Can- 
1x1: EMXX, see May I5 above. 
May 21-23: Hawdous RF Elecfmmagnctic Radiolion, Washington, 
DC. Fee: $695. Contact: GWU, see May 2 above. 
May 27-25: Mirmwnve Circuit Design I: Linear Circuits, Los Angeles. 
CA. Fee: $895. Conw:  UCLA Extension Short Course Rogram, PO Box 
24W1, 6266 Boelter Hall. Los Angeles, CA 50324. (213) 87.51295. 
May 27-25: Radar Syrlerns & Technology, Washington, DC. Fee: $875. 
Contact: GWU, see May 2 abovc. 
May 21-25: Rodiolion Sofely Oflcer's Course. San Antonio, TX. Fee: 
$650. Contact: Medical Schwl Continuing Education Services. University 
of Texas Hcallh Science Center, 7703 Floyd Curl Dr., San Antonio, TX 
78284, (512) 691-6295. 
May 22-25: MILSTD-4611462 & Syslem-Level EM1 Testing & P m c -  
duns, Washington, DC. Fee: $995. Contact: DWCI, pee May 8 above. 

May 22-25: Modrrn Ansenas, Washington, DC. Fee: $675. Conlact: 
Linda Billanl, Technology Service Corp (TSC), 8555 I¤& St.. Suite 3 0 ,  
Silver Spring, MD 20910, (800) 638-2628, or (301) 565-2970 in MD. 

May 24-26: E u m p n  Workshop on Nuelrrv Resonance h Medicine, 
W~esbaden. iVcst Germany. Fee: $260. Confact: Dr. Peter Rkk. PO Box 
2149, 06200 Wiesbaden 1. West Germany. 
May 31June 1: MILSTD-4611462 Tesf Workshop, Suburban Philadel- 
phia, PA. Fee: $575. Conw: R&B Enterprises. 20 Clipper Rd., W. 
Coashohaeken, PA 19428, (215) 825-1960. 
Juna 4-5: Lighrning Pmlccfion, Washington, DC. Fee: $625. Confact: 
GWU, s=e May 2 above. 
June 5-8: Rodor CmssSecIion Meosummenl Techniques, Atlanta, GA. 
Fee $675. Conlact: TSC, see May 22 above. 
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RF Hazards in Honolulu (conrinrredfrom 

Different Views at FCC and EPA 
EPA's willingness to take measurements in Honolulu is a 

recent change in pohcy. Correspondence obtained thmugh 
the Freedom of Information Act by Microwave News reve- 
als that as late as last fall officials at EPA's Office of Radia- 
tion Programs (ORP) were reluctant to start a field study, 
although they acknowledged that exposures created by 
commercial FM broadcast sources probably exceeded 1 
mW/cm2. (For excerpts of the letters and memoranda on the 
Hawaii radiation situation, see pp.8-9.) 

In a November 28, 1983 letter to a concemed resident, 
which was later forwarded to Honolulu Councilwoman 
Marilyn Bomborst and Hawaii Senator Daniel Inouye, 
ORP's David Janes stated there was sufficient evidence of a 
hazard without EPA measurements for residents to seek 
"corrective action." Janes cited measurements taken by 
Robert Hall, a Honolulu resident, and calculations made by 
Richard Tell, an EPA physicist in Las Vegas, NV. 

Janes noted that it is "highly unlikely" that thcagency 
will select l i i t s  higher than ANSI's 1 mW/cm2 guideline 
and that, "Therefore, as an interim position, the agency 
considers exposures above the ANSI l i t  to be excessive. " 

The letter advised that EPA had no enforcement authority 
and recommended that concerned parties approach the 
broadcasters involved, the FCC, state health officials or 
local zoning officials. 

The FCC strongly disagreed with EPA's conclusion. Hav- 
ing learned of the potentially hazardous situation in Hon- 
olulu from Councilwoman Bomhorst, FCC's Fowler wmte 
to EPA's Ruckelshaus on February 14 to argue that no 
"adequate measurement data are available on which to base 
any decision on corrective action," and that only EPA has 
the expertise to take these measurements. 

Just what the commission will do if EPA provides evi- 
dence of unacceptably high exposures is unclear. Since 
commercial broadcasters are the primary source of envi- 
ronmental non-ionizing radiation exposures for the general 
public, the FCC could play a key role in implementing the 
guidance. The commission has announced its intention to 
enforce the guidance among new or modified broadcast 
facilities under the National Environmental Policy Act, but 
has said nothing about how it will handle existing sources. 

The FCC's lack of a non-ionizing radiation program, as 
well as its lack of a radiation safety policy, womes EPA 
officials who believe the commission must develop its own 
resources for ensuring that commercial broadcasters comply 
with the guidance. The agency's March 12 response to the 
FCC pointed out that the field survey should give FCC field 
p e r s o ~ e l  "some yaluable experience and training on how 
to measnre potentidly hazardous levels of radiofrequency 
radiation." Although the FCC has offered to help with the 
survey, it has not made a commitment to send its field 
persomel, who specialize in measuring sources of RE inter- 
ference. 

The FCC maintains that it is only reasonable for the 
commission to take a wait and see attitude, given the years 
EPA has already spent developing RF guidelines. As for the 
immediate problem in Honolnlu, the commission's Robert 

Cleveland would oniy say that "we have never been faced 
with a situation like this before, and our general counsel's 
office is currently exploring our possible options." Another 
staffer, who asked to remain anonymous, explained that 
"the ball is in EPA's court until they provide hard evidence 
of exposures they consider to be hazardous. " 

EPA Action in 1975 
Conditions in Honoluln were fmt reviewed by EPA in 

1975, in response to a request from the Hawaii Department 
of Health after the state legislature ordered an RE hazard 
study. The calculations subsequently prepared by Tell re- 
vealed that exposures in several locations near broadcast 
sources could exceed 1 mW/cm2 and go as high as 6 
mW/cm2 on the rooftop of one hotel. Requests for actual 
measurements to contirm these estimates have been made 
periodically by residents and state officials since the publi- 
cation of Tell's report, An Analysis of Broadcast Radiation 
Levels in Hawaii, (Technical Note No. ORPIEAD-75-1) in 
August 1975. 

The agency initially argued that actual measurements 
were not needed because the calculated levels were below 
the Occupational Safety and Health Administration's 
(OSHA) 10 mW/ct$ voluntary standard for worker expo- 
sures, which was based on the then current ANSI guide- 
lines. ANSI revised its standard downward from 10 to 1 
mW/cm2 for the 30-300 MHz band in 1982. 

In 1975, EPA's Acting Deputy Assistant Administrator 
for Radiation Programs William Mills summed up the agen- 
cy's position, stating that even if the estimates were con- 
f m e d  by field measurements, "there would be no furher 
guidance we could give at this time. Therefore, field studies 
[in Honolulu] are not required at this time." 

Although the agency was planning to measure environ- 
mental levels to help develop its guidance, MiIls explained 
that: "It is our determination that these efforts can most 
efficiently be carried out on a generic basis by a prescribed 
set of metropolitan area surveys. The choice of metropolitan 
areas will be based on their ease of access, representative 
characteristics and potentially unique contributions. These 
criteria do not appear to be met by the Hawaii situation." 

No readings in subsequent field surveys in 15 cities ap- 
proached the levels calculated for Honolulu. In its advanced 
notice for proposing the guidance (47 FR 57338, December 
23, 1982), the agency repotted that the maximum levels 
found near FM antennas were 350 uW/cmZ in a residential 
neighborhood and 97 uW/cm2 in an office building. The 
agency estimated that more than 99 percent of the popula- 
tion is exposed to less than 1 uW/cm2 (see MWN, January1 
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