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Keeping Current: Follow-Up on the News
◆ The use of electric blankets did not lead to an increased risk
of endometrial cancer, according to Jane McElroy and cowork-
ers at the University of Wisconsin, Madison. Their paper is in the
August 1 issue of the American Journal of Epidemiology (156,
pp.262-267, 2002). Previously, she reported no electric blanket
link to breast cancer (see MWN, N/D01).
◆ Germany’s Federal Radiation Protection Office is dismissing
a Japanese researcher’s prediction that ICNIRP limits could be
exceeded if many mobile phones are used in an enclosed space,
such as a train car or elevator (see MWN, M/J02). Dr. Tsuyoshi
Hondou’s calculations are “based on unrealistic assumptions,”
the agency stated in July on its Web site, <www.bfs.de>.
◆ Dr. Nancy Wertheimer and Ed Leeper offer some ideas to ex-
plain the contradictory results obtained in two Canadian EMF
studies on childhood leukemia. See: “Potential Motion-Related
Bias in the Worn Dosimeter Measurements of Two Childhood
Leukemia Studies,” which appears in the July issue of Bioelectro-
magnetics (23, pp.390-397, 2002).
◆ In Lancashire and North Yorkshire, where police are testing

the TETRA system before installing it throughout the U.K., of-
ficers are blaming the new digital radios for headache, nausea
and other symptoms, according to a survey reported in the July
18 Daily Telegraph. The Police Federation, the employee group
that did the survey, contends that its members are being used as
“guinea pigs” (see MWN, S/O01 and N/D01).

◆ Radiation from nearby telecom transmitters was not respon-
sible for a cancer cluster among children at an elementary school
in Valladolid, Spain, according to an expert inquiry commis-
sioned by the health council of Castile and León (see MWN, J/F
02). Nevertheless, the commission’s report, released on May 23,
recommends that the antennas be removed.

◆ Two Minneapolis suburbs have dropped their opposition to
Xcel’s planned upgrade of a power line from 115kV to 230kV.
Sunfish Lake and Mendota Heights had cited health concerns in
voting to block the project earlier this year, but they decided to
settle with the utility after state courts ruled against them and
Xcel threatened to sue (see MWN, M/A02 and M/J02). The Power
Line Task Force is vowing to continue to fight the upgrade.

ALTERNATIVE MARKETING
Magazine Plugs Shields...In its June issue, Alternative Medi-
cine features an eight-page spread on EMF dangers which is fol-
lowed by an “informal study” of devices “designed to neutral-
ize” the “harmful effects” associated with EMF exposures. Tests
of the Teslar watch and two pendants, the QLink and the Bio-
Electric Shield, yielded “impressive” results: When wearing the
devices, a volunteer had no change in heart rate during a mobile
phone call, but without the gadgets her pulse sped up while us-
ing the phone, according to the tester, Larry Trivieri. “Who would
have thought it,” he concludes, “those darned things seem to
work!” We should note that the articles are flanked by ads for
the BioElectric Shield, the QLink and the Teslar watch. The Bio-
Electric Shield received extensive free publicity in 1998 when
several U.K. newspapers claimed that Cherie Blair, Prime Min-
ister Tony Blair’s wife, was wearing the device and that Hillary
Clinton had recommended it to her (see MWN, S/O98).

MICROWAVE WEAPONS
Military Plans Unfolding...In recent weeks, David Fulghum
of Aviation Week has been a font of information on high-power
microwave (HPM) weapons—some of it a bit contradictory. On
July 22, he quoted Mike Booen, head of Raytheon Electronic
Systems’ directed energy programs, predicting that HPMs would
be operational within four to five years. But then in the August 5
issue, Fulghum reported that microwave weapons would prob-
ably be used in the much-talked-about war against Iraq. In be-
tween, on July 29, Aviation Week announced that the U.K.’s de-
fense ministry has successfully tested a prototype HPM weapon
and that Germany is considering developing one too.
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Motorola’s Junkyard Dog
It was an ugly scene. Motorola’s Joe Morrissey came to the

microphone after Dariusz Leszczynski’s talk at the BEMS meet-
ing and asked if he had read the epidemiological and animal stu-
dies showing that mobile phone radiation has no health effects.
If so, he wondered, why was Leszczynski speculating about mi-
crowave-induced cancer risks and leakage through the blood-
brain barrier (see p.10).

“Are you aware of these studies?” Morrissey demanded to
know. There was a moment of stunned silence before Leszczynski
responded that of course he was. “I should have answered, ‘Yes,
I can read,’” he later told us.

Motorola is the single most important force in bioelectromag-
netics today. It is the largest sponsor of health research, both on
its own and through the Mobile Manufacturers Forum, and it
controls key positions on standard-setting committees and pro-
fessional societies such as BEMS. Motorola has a big say about
what papers are published, what standards are adopted and what
meetings are held—it even decides what news is sent to BEMS
members.

But as the Morrissey episode illustrates, there is more than
science on Motorola’s agenda. The company has never shied away
from spinning research results. Remember how its PR people
“war-gamed” the Lai-Singh results? (See MWN, J/F97.)

Too often, Motorola takes the position that experimental re-
sults from labs it sponsors are always right and that conflicting

findings must be wrong. Henry Lai and N.P. Singh saw DNA
breaks in rat brains following microwave exposure, but Joe Roti
Roti did not. Motorola says you have to believe Roti Roti.

Whether discouraging China from adopting a tough new SAR
standard or pushing for looser microwave exposure limits in the
U.S. or arguing that putative nonthermal effects must be due to
heating, Mays Swicord, C.K. Chou and Joe Elder want us to be-
lieve that their opinions are based on science and only on science.

It’s a tough sell. Morrissey is their attack dog and his nasty
performance at the BEMS meeting tells us a lot about Motorola’s
real agenda: to discredit any data that could hurt the market for
mobile phones.

By the way, we wonder whether Morrissey is aware of Ross
Adey’s animal study showing that digital phone radiation can
protect against cancer. He should be. Motorola sponsored it.

Dr. Li’s Chorus of Critics
Last year when we first reported De-Kun Li’s innova-

tive study linking miscarriages to a new metric—maximum
magnetic field exposure—we predicted that it would not
soon be followed up (see MWN, M/J01). But we never dreamt
that it would be attacked so fiercely.

Sir Richard Doll and his NRPB colleagues called the
results essentially worthless and said that they do not war-
rant a second look (see p.3). The electric utility industry and
BEMS wasted no time before circulating Doll’s harsh opin-
ion. At EPRI, Rob Kavet lip-synchs Li’s critics when not
prevaricating about his own activities.

Much too much protesting is going on, which suggests
only one thing: Li is on to something after all.

How To Do Science: Löscher
Teaches Americans a Lesson

We should all thank Germany’s Wolfgang Löscher for re-
minding us what science is really about: Testing ideas until you
understand what is going on.

Ten years ago, Löscher and Meike Mevissen began publish-
ing a series of papers that upset the prevailing paradigm by show-
ing that relatively weak magnetic fields can promote breast can-
cer in laboratory animals.

This is important. Evidence of an EMF effect on animals is
the missing link. With it, the epidemiological evidence pointing
to a cancer risk would be much more credible.

NIEHS’ Gary Boorman asked Battelle’s Larry Anderson to
repeat Löscher’s work. His first two experiments went awry. A
third attempt found no effect.

Boorman dismissed Löscher’s work as flawed and went on
to wage a campaign to discredit Löscher, even resorting to dirty
tricks.

Instead of turning tail as so many others have done when con-
fronted by an angry EMF establishment, Löscher went back to
the lab and ran more experiments. He collaborated with Ander-
son and together they explored why their results disagreed.

Now, four years later, Löscher thinks he has the answer. As
his postdoc Maren Fedrowitz explained at the June BEMS meet-

ing: Animals with different genetic makeups respond differently
to EMFs (see p.2).

EMF research is plagued with unreplicated results because
there is never enough money, persistence and curiosity to re-
solve apparent contradictions. The significance of genetic vari-
ability emerged in the Henhouse Project 15 years ago, but it was
ignored because it, too, challenged the orthodoxy.

Löscher has shown us that EMF enigmas can be explained—
if one behaves like a scientist.
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The Electromagnetic Radiation Management Advisory Council (ERMAC) 
met July 15-16 under thenew chairmanship of Donald Jansky, anassociatead- 
ministrator of the National Telecommunications and Information Adminis- 
tration (NTIA). Sixty peoplecrowdedinto the Washington, DC meeting room 

-for a review of the Environmental Protection Agency's (EPA) present and 
future programs and the US-USSR cooperation agreement. 

News on an array of topics cropped up during the meeting, including: 
Funds for NTIA's side effects program, which includes ERMAC, have been 

deleted from the FY83 NTIA budget. 
' EPA's forthcoming population exposure standard may be frequency in- 
dependent. The criteria document for the standard will be submitted to the 

I 
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With this issue, we begin a new column o n  
medical applications in order t o  keep our  read- 
ers up-to-date on developments on RF and 
microwave hyperthermia, bone healing, NMR 
imaging, microwave thermography and other 
topics. 
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tuteismoved to Atlantaand Cincinnati as proposed. (See related storybelow.) 
' EPA's non-ionizing radiation programs in Las Vegas will move to Silver 
Spring, MD. 
.The Soviet Union has raised its occupational exposure standard to 
25 uW/cm2 from 10 uW/cma. 

(eonrinuedp. 2) 
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NIOSH RF/MW CRITERIA 
DOCUMENT IN TROUBLE AGAIN 

1 
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The much delayed National Institute for Occupational Safety and Health 
(NIOSH) criteria document on radiofrequency and microwave (RF/MW) ra- 
diationis in troubleagain.Thenew setback came as the Reagan administration 
proposed to move the institute out of the nation's capital to Atlanta and Cin- 
cinnati. A source within the criteria documents branch said, "Work has come 
to a virtual standstill as the staff tries to deal with the shock of the move!' 
Many employees are known to be looking for otherjobs, and none of the three 
staffers writing thedocuments has made acommitment to move with NIBSH. 
As of last May, the criteria document was scheduled for external review in 
December. 

According to the administration's plan announced lliis June, most of 
NlOSH will movelo Atlanta from Rockville. blD, and tl~ur bein the firm con- 
trol of its administrative parent, the Center for Disease Control (CDC). The 
approximately 50 members of the criteria documents branch would be trans- 
ferred to Cincinnati. Dr. 1. Donald Millar, director of CDC's Center for En- 
vironmental Health, has been selected to replace the past director, Dr. Tony 
Robbins, who was fired earlier this year. 

The proposed move drew immediate criticism from a number of con- 
gressmen and labor leaders. Sheldon Samuels of the AFL-ClO's Industrial 
Union Department, along-time follower ofthe progress on the RF/MW docu- 

(conlinuedp. 3) 
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(continued fmmp. I )  

I * The World Health Organization criteria document on RF 
and microwave radiation health effects will soon be available. 
* Soviet over-the-horizon radar is causing serious interference 
problems. 
0 An evaluation of prospective populations for future 
RF/MW epidemiologies will be released this September. 

ERMAC Budget Cut 
Confronted by the loss of program funds, Jansky pledged 

to "'do whatever 1 can" to cany out ERMAC's responsi- 
bilities. He said he had appealed to restore the bioeffects re- 
search program in NTIA's IT83 budget, and will use discre- 
tionary funds, if necessary, to support the program. (Funding 
forFY82 will remainatthesamelevelas this year's budget.) He 
cautioned, however, that the future was still too uncertain to 
allow guarantees. Underscoring his point, Jansky waned that 
the new administration will ask ERMAC "to justify its ex- 
istence" and suggested the council do just that. 

Lobbying efforts began almost immediately. ERMAC, re- 
soonsible for trackina and evaluatine work on thesideeffects 
A d  control of non-ionizing radiation, drafted a letter to the 
Secretary of Commerce stressing the importance of EPA's 
RF/MW public health standard and of the agency's research 
programs. 

In a June 23 letter, Howard Johnson of RCA sent a related 
message to the secretary: ERMAC's work warrants greater 
support. ERMAC "has not been properly aided or utilized" 
since its move from the White House, Johnson wrote. He 
urged that the council be reconstituted with a new charter and 
that it receive a fair share of the FY82 budget. 

EPA Pmgram 
EPA's Dr. Daniel Cahill, David Janes and their staffs from 

the Offices of Research and Development and of Radiation 
Programs briefed ERMAC on the agency's extra-and in- 
tramural projects during the first day and a half of the meet- 
ing. Cahill said that EPA's criteria document for an exposure 
standard will go to the Scientific Advisory Board for review 
this September. Later, on questioning, Janes announced that 
the federal guideline emerging from this document may be 
flat. Unlike the ANSI and NIOSH proposals, Janes explained 
that EPA is considering a single non-frequency dependent 
standard to simplify enforcement. Both officials noted that 
the budget cuts would not significantly hamper their programs 
(See MWN April 1981). 

Completion of an EPA project identifying potential popu- 
~ -~ 

lations for fulureepidemiologies was rrponed by   ore en Hill. 
Hill, a eradunte student workine at EPA on a follow-uo studv 
of woriers at the MIT ~adia t ion Laboratory, said the evalua- 
tion will be out this September. 

EPA's research activities drew eeneral omise from ERMAC. - 
except for repeated calls from Dr. Sam Koslov of the Johns 
Hopkins Applied Physics Lab for experiments at power den- 
sities closer to present environmental levels. 

In administrative news, Janes has been made the permanent 
director of the surveillance and emergency preparedness divi- 
sion in EPA's Office of Radiation Programs. while Richard 

Tell remains the acting chief of the office's nou-ionizing radia- 
tion surveillance branch. Plans are underway to bring Tell's 
operations east from Las Vegas sometime during the next 
fiscal year. 

USSR Radar Interference 
The update on the US-USSR Cooperation Agreement 

sparked a heated protest from Dr. Ross Adey. Adey, from the 
VA hospital in Loma Linda, CA, could not support the pro- 
gram as long as interference problems caused by Soviet over- 
the-horizon (OTH) radar continue. "I don't thinkanyonecan 
be aware of what is going on in themicrowave frequencyspec- 
trum from 6 to 30 MHz," Adey said, "and not know that the 
Russians deliberately, maliciously and willfully are destroying 
the ability of the western world to utilize that spectrum!' He 
opposed all scientific exchange programs until this "grossly 
abusive misuse of the spectrum" stops. 

(The US has its own olans for an OI'H svstem. The Air 
Force has proposed Bangor, ME, for its defense radar. A July 
1981 supplement to the projeci's 1975 Environmental impact 
Statement details the effects of siting the svstem at Baneor In- - - 
temational Airport and reviews the issue of biological effects 
of non-ionizing radiation.) 

Dr. Clifford Mitchell, from the National Institute of En- 
vironmental Health Sciences, and several council members 
felt the benefits of exchange outweighed the shortcomings. 
Mitchell said Soviet scientific reoortine has imoroved mark- - 
edly since the program began and he supported renegotiation 
of the agreement,-which Lxpires May 1982. Jansky, ocknowl- 
edeine that the USSR has been "roundlv criticized" for this - 
radar interference, asked Adey for more information in 
writing but said the ERMAC was not the proper forum for his 
complaint. 

USSR and WHO Standards 

News of a rise in the Soviet occupational standard popped 
up on the heels of this exchange. Dr. Morris Shore of the 
Bureau of Radiological Health (BRH) said he learned of the 
shift to 25 uW/cmX from 10 uW/cml during a workshop in 
Kiev earlier this year. No one else at the meeting bad heard of 
the change, and Shore is still awaiting detailson the standard 
from the Soviet Union. 

Poland's Przemyslaw Czerski, presently visiting BRH, an- 
nounced that the World Health 0r&niz&ion criteria docu- 
ment on non-ionizine radiation health effects will be available - 
soon. The report (EHC No. 16, WHO 1981, Geneva).com 
cludes that acceptable occupational exposures range between 
0.1 and 1.0 mW/cml, depending on the exposure time. 

A suggestion was made to reconvene ERMAC in this fiscal 
year, butseveral council members doubted that another meet- 
ine could be scheduled bv late Seotember and no date was set. - 
The minutes of the meeting are now in draft form and will be 
out before long. Meanwhile, the minutes of the August 1980 
meeting are still available. 

ERMAC's statement on the risks to employees at the Moscow 
Embassy, not discussed at the meeting, is now out. See op- 
posite page. 
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(conrinued from p. I) : ment, said: "The degrading of the agency will slow down the 
possibility of a forthright report from NIOSH." But, he went 
on, "there is increasing resistance to the move and this is pro- 
viding the impetus for an amendment to the Public Health 
Service Act, which would take NIOSH out of CDC!' 

Coneressmen from at least three house subcommittees are 
examizng the administration's plans for NIOSH. Represen- - tative Joseph Gaydos's (D-PA) health and safety subcom- 
mittee of the House Committee on Education and Labor held 
hearines on the nronosal Julv 28. A number of witnesses 
argnedthat NIOSH should stay in Rockville because of the 
hiih costs of movina and of the importance of ~reservina the - - . 
independence of the agency. Congressman Michael Barnes 
(D-MD). who urged Gavdos to call thehearinas, madespecific 
mentio*of the RF/MW document: "I myself know bf one 
verv imnortant ~ ro i ec t  that will likely ao unfinished if NIOSH 
leaies chis area: ~ i e  long-awaited siudy of the impact of ra- 
diofrequency and microwave radiation will lose one and per- 
haps both of the scientists in charge of the project. Private in- 
dustry and OSHA both want this study to appear. Thestudy's 
suppression, whether intentional or unintentional, would be 
an unconscionable blow to thousands of American workers 
and consumers." 

David Obey (D-WI) of the House Appropriation Com- 
mittee's subc&mitt&on labor, health and human services 
and Toby Moffett (D-CT) of the House health and environ- 
ment subcommittee of the Energy and Commerce Committee 
are also nursuina investications. 

~ l ~ i l e ~ o n ~ r e ~ s i s  insummer recess, CDCiscontinuing with 
its reoraanization of NIOSH. Whether any formal action will 
be taken to block the changes will not heknown until Wash- 
ington goes back to work after Labor Day. By then, a picture 
of who will be leaving NIOSH and o f  the resulting delay in the 
criteria document should emerge. 

OSHA and ACGIH 
Meanwhile. thines have hardlv been auiet at the Occu~a-  

tional Safety 'and Health ~dminisrration (OSHA). A move 
touard the develo~ment of a RF/MW standard was taken as 
officials were reported to be seriously considering setting up a 
standards committee-a step requested by labor representa- 
tives at  last May's congressional hearings (see MWN June 
1981). OSHA administrator Thome Auchter, who has other- 
wise been busy withdrawing many occupational health stan- 
dards.' is due to decide on the microwave issue soon. 

paralleling NIOSH's staff programs, the standard setting 
o~erat ion at  OSHA has come to avirtual ston with the resima- 
tibn of Dr. Bailus Walker and the firing of ~ r .  Peter lnfake. 
Walker's denartnre leaves OSHA's health standards oroeram 
without apermanent director. Theupheaval caused b; thidis- 
missal of Infante over conflictine views on the carcinoaenicitv 
of formaldehyde has exacerbated the situation. 

- 
At its May meeting in Portland, OR, the American Con- 

gress of Governmental and Industrial Hygienists (ACGIH) 
aooroved a orooosal for a new RF/MW standard. While sim- 
ii& to the N~OS'H and ANSI proposals, the ACGIH standard, 
when fotmallv accepted. would beain at  10 kHz-the first to . . 
apply to low-frequency VDT radyation. A full text of the 
ACGIH standard will appear in MicrowaveNewsnext month. 

*See: R. Jeffrey Smith, "OSHA Shifts Direction on Health Stan- 
dards." Science. 212. 1482.26 June 1981. 
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The National Telecommunications Information Adminis- 
tration (NTIA) has released its report for the State Depart- 
ment on the beaming of microwaves at the US embassy in 
Moscow with the final assessment of the biological risks to 
those exposed. As previously reported (see MWN January 
1981), members of the Electromagnetic Radiation Manage- 
ment Advisory Council (ERMAC) anticipated no adversecon- 
sequences from the Moscow signal. The full text of the ER- 
MAC statement is presented below. 

The bulk of the report, MicrowaveRadiation at the USEm- 
bossy in Moscow and Its Biological Implications: An Assess- 
ment (NTIA-SP-81-12) is made up of the previously released 
State Department and Johns Hopkins University's Applied 
Physics Lab analyses of theexposureof embassy employees t o  

F'ULL TEXT 
ERMAC Assessment of the Potential for 

Biological Effects from Microwave 
Illumination of the U.S. Embassy in Moscow 

The Electromagnetic Radiation Management Advisory Council 
(ERMAC) met on August 26, 1980, to assess the biological implica- 
tions of the microwave environment within the U.S. Embassy in 
Moscow, based on a retrospective analysis of that environment. This 
assessment war undertaken in response to a recommendation in the 
1978 "Foreign Service Health Status Study" by The Johns Hopkins 
University School of Hygiene and Public Health, which reads as 
follows: 

"There is nneed for an authoritative bio~hysical analysis of themi- . . 
crowavc field that has been illuminating the Moscow Embassy dur- 
ine the Dart 25 years with arresrmcntr based on theoretical con- 
rideratiins of the likelihood of any biological effects!' 
To implement this rtcommendation, the Department of State re- 

quested the assistance of the National Telecommunications and In- 
formation Administration (NTIA). The Johns Hopkim University 
Applied Physics Laboratory was requested to develop as complete a 
physical description of the U.S. Embassy microwave environment as 
possible using all available data. Modclr were developed describing 
the microwave power dcnrity distribution within the Embassy during 
theperiod January 1966 to February 1977. Based on thesemodels, the 
Department ofStateestimated personnel exposure as a function oflo- 
cation in theEmbassy. After reviewing this information, the ERMAC 
was asked to assess the likelihood of an)rbiological effects from the 
microwave environment and estimated exposures described. 

The Council agreed that the models presented tend to overstate 
rather than understate the probable microwavelevels and that mere is 
no indication of any significant variations from the models over time. 

The Council discussed the current state of knowledge and on-going 
rerearch on biological effects of microwave radiation. A considerable 
number of scientific investigations have been conducted and bio- 
logical cffects have been reported from exposures to power densities 
higher than those under assessment and to specific modulation Ire- 
quencies not found in theMoscow signals. It was agreed that there is 
no scientific evidence, nor are thereany theoretical grounds tosuggest 
that biological effects would bc expected to occur from the type and 
low levels of exposure as presented in the models. 

Consequently, the ERMAC concluded that no deleterious bio- 
logical cffects to personnel would be anticipated from themicrowave 
exporurcs at the U.S. Embassy in Moscow as described in this 
assessment. 



GOVERNMENT UPDATE 

* NBS Measurement Report 
' The National Bureau of Standards has found that: "The 
need to develop and improve instrumentation, measurement 
standards, calibration services and standardized measurement 
techniques [for non-ionizingradiation] faroutueighstl~enecd 
to establish regional calibration laboratories!' 

~hisconclu&n together withsome84specificrequirements 
to upgrade the capability to monitor levels of non-ionizing ra- * 

: diation are contained in Requirements for an Effective Na- 
IionalNon-IonizingRadialion Measurement System by NBS's 
Howard Clark with the cooperation of the Conference of Ra- 
diation Control Program Directors (Special Publication No. 
613). The report grew out of a recommendation by the Senate 
Committee on Commerce, Science and Transportation (See 
Report on Radiation HeaNh and Safe13 December 1978). 

About half of the 84 requirements were deemed to be high 
priority, but Clark found that those important tasks either 
were already being implemented or are now being developed. 

Clark notes that the Conference of Radiation Control Pro- 
gram Directors believes that "the principal barriers to its own 
effonsinassuringnon-ionizingradiationsafety are thelack of 
(a) general population exposure standard which its members 
c&-enforce, (b) enabling legislation at the state level which 
would give them authority to act, (c) inexpensive, commer- 
cially available field-survey instruments, and (d) adequately 
trained oeoole!' 

The repoh is available from the Government Printing Of- 
fice for $2.75, stock no. 003-003-02335-3. 

EMP News 
The Defense Nuclear Agency's plans to deal with EMP ra- 

diation were reviewed in Lt. General Harry Griffith's testi- 
monvbeforea Senate defense a~orooriations subcommittee in .. . 
early July. 

Nuclear Reeulatorv Commission eneineer Demetrios Bas- 
dekas believes-that EMPS could cause ; meltdown in nuclear 
reactors. His concerns are addressed in an Oak Ridge report, 
which concludes that anuclear plant would shut down follow- 
ing EMP exposure. See Eric Lerner's "EMPs and Nuclear 
Power," IEEE Spectrum, June 1981; and The Effects of 
Nuclear Eleclromagnetic Pulse on Nuclear Power Plants, 
(ORNL-5029). available from the National Technical Infor- 
mation Service. 

Anumber of technical papers on EMP werepresentedatthe 
18th annual conference on Nuclear and Space Radiation Ef- 
fects, held at the University of Washington, Seattle, July 
21-24. 

William Broad's second and thud articles on EMP, "En- 
suring DeliveryoftheDoomsday Signal" and "Playinga Wild 
Card," appeared in the June 5 and 12 issues of Science 
respectively. 

BRIEFS 
The Federal Communications Commission (FCC) has pro- 

posed rules authorizing interim direct broadcast satellite 
(DBS) service in the 12 GHz band (46 FR 30124, June 5). If 
adopted, DBSprioritywillrequire frequency reassignment for 
terrestrial carriers currently operating in this band.. . . CBS, 
RCA and ten other companies have filed proposals for DBS 
service with the commission, which approved COMSAT's 

Litigation.. . . Ronald Karras, a former radar repairman, has 
won a $200,000 mid-trial, out-of-court settlement of his suit 
against the General Electric Company and the Western Elec- 
tric Company, according to a forthcoming article in the Na- 
IionaILawJournalby Jill Jonnes. Karras, who worked on the 
Nike Hercules radar for 14 years, suffers from multiple injur- 
ies including deafness, bleeding eyes and systemic hemor- 
rhaging. John Phillips, Karras's lawyer in Chicago, could not 
be reached for comment. The case number is CV-79-L-20237, 
Circuit Court, Cook County. 

Amund the Country.. . .Electric field levels of up to 450 V/m 
but averaging 22-57 V/m at head height were recorded on the 
102nd floor observatory of the Empire State Building in New 
York City. EPA's Richard Tell, who took themeasurements in 
July 1980, found that field strengths increased with height. He 
guessed that reflective glass, installed elsewhere on the floor to 
reduce radiation levels, was not put in the transom window 
where the highest reading was found.. . .The next meeting of 
the Scientific Advisory Panel for New York State's study on 
the health effects of power lines was scheduled for July 31 in 
Massena, NY. The panel hopes to fmalizeits selection of study 
research areas at the meeting.. . . State Representative Joseph 
Lashinger, Jr., of Pennsylvania is preparing legislation to 
bring non-ionizing radiation under the authority of the state's 
Department of Environmental Resources (DER). Lashinger is 
also drafting action to require DER approval before utilities 
can begin new construction or operation of microwave de- 
vices.. . .The zoning board hearing on COMSAT's proposed 
$50million earth station in Cleveland Township, PA, isset for 
August 3. Among those scheduled to testify for COMSAT are 
Colonel Budd Appleton and Dr. Herbert Pollack.. . . RCA 
Corp.'s plan to build a satellite communications earth station 
on Bainbridge Island, WA, has stirred community concern. 
RCA is now purchasing land for the station. 

VDB.. . .Plastic cabinet VDTs at the Montreal Gazette will 
get metal shields and will be retested for radiation emissions. 
The Quebec Department of Environment will make the meas- 
urements. In department tests last January, high emission 
levels were recorded from several terminals at the paper.. . . 
The seven newspaper guild locals participating in the Mt. Sinai 
VDT study headed by Dr. Arthur Frank are listed in the June 
12 GuildReporter. Members will fill out questionnaires tqde- 

petition to enter the new field earlier this year.. . .The Federal 
Aviation Administration (FAA) has recommended the threat- 
alert and collision avoidance system (TCAS) for US aircraft. 
FAA's J. Lynn Helms says the airborne system should be in 
operation by 1984.. . .The Frequency Management Advisory 
Council (FMAC) met June 19 in Washington, DC, and con- 
tinued work on its national long-range spectrum planning 
project. A joint FCC-NTIA contract will soon be negotiated 
to support this work.Thenext FMACmeeting is scheduled for 
September 11. 
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CONFERENCES 

,(continued from p. 4) Strmbourg Biomedical Symposium 
termine if full medical examinations are warranted.. . .Action 
on a VDT safety hill requiring employers to inform workers 
about VDT-related hazards and the precautions to minimize 
them was indefinitely postponed by the Maine legislature this 
May. RepresentativeEdith Beaulier, the hill'ssponsor, saidshe 
will propose the hill again in the next session.. . .Next year the * ' Illinois legislature will consider a VDT hill similar to 
Beaulier's.. . .The preliminary agendaandalist ofparticipants 
are out for theSymposium on theImpact of Video Viewing on 
Virion of Workers, August 20-21 in Washington, DC. The 
NAS Committee on Vision is sponsoring the meeting. For in- 
formation, contact Key Dismukes at the committee, (202) 
389-6368.. ..An article by Eliot Marshall summarizing the 
May 12 congressional hearingson VDTs appeared in the June5 
Science.. . .The final NIOSH report on its Bay Area VDT 
study is now available. For a copy, send a self-addressed'mail- 
ing label to: NIOSH, Publications Dissemination, DTS, 4676 
Columbia Parkway, Cincinnati, OH 45226, Attn: VDT, 
DHHS Publication No. 81-129.. . . "Video Display Terminals, 
Are They Hazardous to Your Health?" an article by Eric 
Maloney, appears in the July Microcomputing. 

Technology.. . .The market for cellular mobile radio equip- 
ment will reach into the billion-dollar range over the next dec- 
ade, according to Frost & Sullivanof New York. In a258-page 
report, the research firm anticipates significant market expan- 
sion in 1984 when the first commercial cellular systems are ex- 
pected to he in operation. Carrier revenues are also expected to 
surge, reaching $42 million in 1984 from $3.5 million in 1981. 
"Cellular Systems and Alternatives for Mobile Radio Com- 
munications" is available from Frost & Sullivan, Inc., 106Ful- 
ton Street, New York, NY 10038, (212) 233-1080, $900.. .. 
Lockheed will investigate the effects of very low frequency 
radio waves on the ionosphere. The June issue of Microwaves 
reports that scientists suspect VLF transmissions might lessen 
the mirror effect of the ionosphere and thereby disrupt long- 
range communications. The "simulated emission of energetic 
particles," or SEEP, experiment is being paid for by theoffice 
of Naval Research.. . .Scientists from California Institute of 
Technology's Jet Propulsion Lab have reported on the first 
map of sea surface temperature in the June 19 Science. Meas- 
urements taken by Seasat scanning multichannel microwave 
radiometer (SMMR) in 1978 wereused to produce themap.. . . 
Hughes Aircraft Co. is developing a special sensor, microwave 
imager (SSM/I) to monitor severe weather from space. Avin- 
tion .Week & Space Technologv, June 15, reports that the in- 
strument detects a combination of reflected and emitted mi- 
crowaves from a designated area. SSM/I is part of the Air 
Force defense meteorological satellite program.. . . NASA 
and Georgia Tech have built a prototype radar sensor for re- 
mote control of coal mining equipment. In the June issue, 
Microwave Journal reports that the device electronically 
measures the cutting machine's location in the shaft, enabling 
the operator to position and control the equipment far from 
the heavy coal dust produced at the shearing site. 

The Symposium on Biomedical Thermology brought more 
than 250 participants from 20 countries to Strasbourg, 
France. June 30-July 4. In many ways, the meeting allowed 
French scientists to display their progress toward the diagnosis 
and treatment of cancer with electromagnetic energy. 

Three years ago, the French government set up a special 
committee to encourage research on the medical applications 
of non-ionizing radiation, with special emphasis on hyper- 
thermia, microwave imaging and bioeffects research. The 
panel was chaired by Dr. Michael Gautherie of the medical 
faculty at the University Louis Pasteur in Sirashourg, who 
also organized the symposium. With a budget of about five 
million francs, centers around the country bought equipment, 
recruited researchers and sponsored a host of projects. 

Most of the French scientists reported preliminary results at 
Strashourg, and it is still too early to predict how well thegov- 
ernment's investment will pay off. Nevertheless, an array of 
techniques has been developed and many clinical studies are 
under way. Now, new money, some from commercial spon- 
sors, will replace the public support, and this will no doubt 
select the most promising systems. 

Among the presentations were news of RF and microwave 
hyperthermia units controlled by passive microwave thermog- 
raphy developed by a team from Lile, headed by Dr. Maurice 
Chive. The RF unit (13.56 MHz) is already being used in the 
treatment of 30patients with neck and throat cancer, while the 
microwave unit (2450 MHz) will be operational soon. Profes- 
sor Lucien Israel from Bohigny has been heating stomach, 
pancreatic and lung tumors with RF energy and has concluded 
that the length of the sessions is an important variable in deter- 
mining optimal treatment regimes. He began with sessions of 
less than an hour, increasing them to threehours, whilealso in- 
creasing the number of sessions. Of the 55 deep, inoperable 
tumors, he scored 35 partial responses and two total regres- 
sions. Anticipating the widespread use of NMR imaging, Dr. 
A. Bellossi of the medical school in Rennes has started expos- 
ing female rats to constant magnetic fields of 6,000gauss. His 
preliminary results indicate that the fields could enhance the 
induction of tumors by chemicals. 

Reports from other countries included: 
* Poland's Stanislaw Smigielski presented experimental 

evidence for a hiphasic reaction of the immune system to mi- 
crowaves: stimulation of thesystem for up to a few days dfex- 
posure followed by suppression of cell-mediated immune 
reactions in animals exposed for several months. In an inter- 
view, he said that he would soon begin a new three-year study, 
funded by the US Bureau of Radiological Health, on the tera- 
tological and developmental effects of 2450 MHz on mice. He 
will also continue to study the co-carcinogenicity of micro- 
waves with chemicals. 

* Professor H. Frohlich of the University of Liverpool, 
England, speculated about a mechanism for frequency-de- 
pendent, low-intensity microwave bioeffects: "The energy of 
the microwave is then used simply as a trigger to initiate apro- 

(continuedp. 8) 
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ICAL APPLICATIONS 

, NMR Imag ing  

Three studies on the diagnostic application of nuclear mag- 
netic resonance have been recently published: 

1) In what the New England Journal of Medicine called the 
"first clinical application of this powerful technique," a team 
from the University of Oxford reported an examination of - McArdle's syndrome (a rare, inborn metabolic disease) with 
phosphorus41 NMR. The non-invasive method can measure 
intercellular pH and phosphorus-containing metabolites of 
ATP. (See B.D. Ross ef a/., NEJoM, 304, 1338, and F.H. Ep- 
stein, ibid, 304, 1360, May 28, 1981.) The phosphorus NMR 
method is described in Jean L. Marx's "NMR Researchers 
Embark on New Enterprise," Science, 2N, 425, July 24,1981. 

2) F.W. Smith and co-workers from Aberdeen. Scotland were 
able to differentiate malignant liver tumors from benign cystic 
lesions as well as deriveuseful data on cirrhosisand metastatic 
deposits using proton NMR. They concluded: "In demon- 
strating the presence of malignant tumors [NMR tomographic 
imaging] is as accurate as ultrasound and radionuclide liver 
scan and appears to be superior to them in the diagnosis of 
benign masses, obstructive jaundice, and in'flammatory con- 
ditions such as cholecystitis!' (See Lancet, p. 963, May 2, 
1981.) 

3) Two groups led by F.H. Doyle from Hammersmith Hospi- 
tal, London and I.R. Young of Thom-EM1 Ltd. applied pro- 
ton NMR to make images of the brain. Using an "inversion 
recovery technique," they were able to generate "unparalleled 
differentiation between gray and white matter in the brain!' 
They went on tonotethat "in localizationof lesions within the 
brain the white matter detail provided by the brain by NMR 
may allow a precision not possible with" X-ray computed 
tomography. The team concluded that "the technique will re- 
quire clinical evaluation but appears to have considerable 
potential in the diagnosis of neurological disease." (See 
Loncef, p. 53, July 11, 1981.) 

* * * * * 
Other new articles describing NMR imaging include: Jorge 

Llacer; "Nuclear Medical Imaging;' IEEE Spectrum, July 
1981; and Ellen R. Shell, "NMR: Beyond the X-Ray," Tech- 
nology Review, July 1981. 

Hyper the rmia  

Last March, Drs. Michael Douglas, Leon Parks and Jose 
Bebin of  the University of  Mississippi Medical Center 
reported three cases of acutemyelopathy (disease of the spinal 
cord) in patients receiving hyperthermia cancer treatment 
within two months of spinal cord X-ray irradiation (New 
England Journal of Medicine, 304, 583, March 5, 1981). 

Now, in a letter to the Journal, Drs. John Leith and Arvin 
Glicksman of Brown University write that, given the cellular 
processes at work, the potentiating effect of the two treat- 
ments was not surprising; they too favored caution when the 
two therapies are used in combination (NEJoM, 304, 1549, 
June 18, 1981). 

The July issue of Microwaves features a profile of Dr. Fred 
Sterzer, director of the Microwave Technology Center at RCA 
Labs in Princeton, NJ. The article describes the center's work 
with microwave hyperthermia and its joint cancer treatment 
program with Montefiore Hospital in Bronx, NY. 

Controll ing Para lyzed M u s c l e  

A group led by P. Hunter Peckham at Case Western Reserve 
University in Cleveland has published a paper on a new im- 
plantable stimulator, controlled by RF power for exciting 
paralyzed muscle. (See IEEE Transocfions on Biomedicol En- 
gineering, BME-28, 530, July 1981.) 

New J o u r n a l  

The IEEE will begin publishing a new quarterly journal, 
IEEE Transocfions on Medical Imaging, early in 1982. For 
more information, contact: Dr. Glenn Knoll, Department of 
Nuclear Engineering, 119 Cooley Building, University of 
Michigan, Ann Arbor, MI 48109 (313) 764-4260. 

EMBS C o n f e r e n c e  

Among the papers to be presented at the 3rd annual En- 
gineering in Medicine and Biology Society Conference (see 
conference calendar on p. 8 for details) next September 19 are: 
"Microwave Radiometry Thermal Profiles of Breast and 
DrainageLymphNode Areas." by J. Shaefferefal. ofEastern 
Virginia Medical School; two papers on non-invasive blood 
flowmetry by groups from the Medical College of Wisconsin 
led by J.H. Battocletti (using NMR) and S. Salles-Cunha; 
"Endogenous Electricity in Bone," by S.R. Pollack, ef a/. 
from the University of  Pennsylvania; "Electricity-Induced 
Bone Formation in Rats," by A.A. Marinoef al. of Louisiana 
State University Medical Center; and "The Role of Pulsing 
Electromagnetic Fields in Orthopaedic Surgery," by J.S. Kort 
and A.L. Bassett of Columbia-Presbyterian Medical Center. 

For more news on rnediml applicafions, see fhe ifenp on fhe 
L.H. Gray Conference and on the Biomedical Thermology 
Symposium on pp. 8 and 5. 
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SOLAR POWER S LLITES LETTERS 

Red Light for SPS 
1 The National Academy of Sciences' panel on solar power 
satellites (SPS) offered a cool appraisal of the proposed DOE- 
NASA project to collect solar energy in space and beam it 
down to earth with microwaves. The principal conclusion of 
the National Research Council's Committee on Satellite 
Power Systems was: . "The concept of an SPS is presently faced with sufficiently 

serious difficulties-in technological readiness, cost, com- 
peting technologies for generating electricity, magnitude of 
the enterprise, and international concerns-that no funds 
should be committed during the next decade to pursue de- 
velopment of an SPS." 
Among the areas "requiring vigorous research in order to 

clarify future decisions on SPS," the committeelisted the bio- 
logical effects of low-level microwave radiation. It went on to 
note that "public concerns about the potential effects of  ex- 
posure to microwave radiation produced by an SPS will have 
to be resolved if an SPS is to bepursued," and concluded that: 
"There arealso issues of oolitical andsocialacceotabilitvsuch 
as those related to the fear of possible hazards to health from 
exposure to microwaves." In addition, the allocation of or- 
bital positions and microwave frequencies could require inter- 
national cooperation. 

With respect to non-ionizing radiation, the panel also 
found: 

* The lifetime of existing klystron tubes for the conversion 
of energy to microwaves is "inadequate," and high-powered 
klystrons have not been tested in space. 

* Although there are no demonstrated harmful effects of 
microwaves at power levels of 0.1-100 uW/crnX, "no reliable 
theory exists on which to base an understanding of possible or 
alleged effects at these non-thermal power levels. Hence, while 
there is no evidence to suggest that such low power levels are 
not safe, neither is it possible now to prove that they are." 

* Microwaves can heat the ionosphere in a way that might 
have an impact, either positive or  negative, on radiocom- 
munications. 

* Satellite station-keeping tolerances, together with the in- 
tense microwave radiation, would make a portion of the or- 
bital arc unusable to other electromagnetic systems, such as 
communication satellites. 

The costs associated with avoiding interference effects 
caused by electric fields in the vicinity of receiving antennas 
"could be substantial." 

The SPS committee also found that the DOE-NASA Pro- 
gram Assessmenl Reporf: Slafemenf of Findings on SPS, re- 
leased last November (DOE/ER-M)85), "tended toemphasize 
an optimistic rather than a pragmatic outlook" on the epi- 
demiology of theeffects of microwaveexposure, among other 
factors. 

Only the conclusions and recommendations of the commit- 
tee's report, EIeclricPowerfrom Orbil: A Crifique of aSolel- 
lite Power Sysfem, have been released. The full report should 
be available soon from the National Academy Press, 2101 
Constitution Avenue, NW, Washington, DC 20418. 

1 * 1 1  1 

To fheEdifor: InMWN, May 1981, there is an article concerning nn 
Air Forcecontract with theUnivcrrity ofTexas Health Sciencecenter 
at San Antonio. Dr. David Ross, principal investigator Thearticle in- 
dicates that thestudy will bean attempt at areplicationoftheinvesti- 
aations of Adev and Blackman on amolitude-modulated radiofrc- 
quency radiation (RFR) on calcium effl;x. Actually, this is not at all 
the case. In fact, this is an initial study in what will be a thorough Air 
Force-sponsored investigation of the effects of RFR on neuronal cal- 
cium function. Dr. Ross is specifically studying the effects ofRFR on 
various calcium-dependent processes in mammalian synaptic tissue. 
Amonctheurocerres to bestudiedareaffinity ofcalcium far receutor . . 
sites on the surfaces of myelin, synaptic membranes, and vesicles. 
potassium- and sodium-dependent calcium effluxes in rynaptosomes, 
calcium transport protein, ATP-dependent calcium uptake in synap- 
tic membrane fragments and calcium-dependent neurotransmitter 
release. 

The reported alterations of calcium efflux from chick neuronai tis- 
sucin vitro has already been replicated. There have been intensive in- 
vestigations over the past few years concerning the role of calcium in 
the functioning of the nervous system, andmany advance have been 
made. The Air Force is taking advantaae of this state-of-knowledee - . - 
by ctcnding thc RFR-calcium studies bcyond the simple cfflux in- 
vestigations to the underlyine biochemical and physiologic mccha- 
nisms in an attempt to assess the biologic significance of the pur- 
ported effect. 

James H. Merritt 
Radiation Sciences Division 
USAF School of Aerospace Medicine 
Brooks Air Force Base, TX 78235 

To the Ediloc Maybe no one at the last C-95 meeting war sure 
where the six-minute averaging lime came from (MWN, May 1981), 
but I know because I war there. It was dcvclaped by the original95.1V 
subcommittccofwhich 1 wasamember and represents, ofcourse, hu- 
man biological time constants. 

Contrary to what you report from CU's Eckhaus, the standard 
doer deal with pulsed sources, and the six-minute time is precisely 
how it does so. 

Thomas S. Ely, M.D. 
Assistant Dircctor 
Health, Safety and Human Factors Lab. 
Eastman Kadak Company 
1669 Lake Avenue . - 
Rochester, NY 14650 

Microwave News inviler lellers fronl its renders We nsk writers lo be 
brief, and we reserve the right lo edit conlribulions for length. 

* 

Asecond report on theSPS, one by thecongressionalOffice 
of Technology Assessment, is now at the printer andshould be 
released soon. 

* * * * I  

In an article in the July issue of IEEESpectrum ("Reflector 
Satellites for Solar Power"), Thomas Rogers proposes an al- 
ternative to the basic SPS concept: the collection of soiar 
energy in widely separated arid regions around the world, the 
conversion of the energy into microwave energy, the distribu- 
tion ofthe power by microwavemirrors in geostationaryorbit 
and the collection of the energy by huge rectennas. 
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1 cess whose energy requirements is provided by the biological 
system." 

* Dr. Nicholas Haimovici from Bremen, West Germany, de- 
scribed his successful treatment of 32 patients with broken 
bones in their feet with low frequency, pulsed magnetic fields, 
using a system like the  one developed by Professor Andrew < 
Bassett of Columbia University medical school. 

The US'S Dr. James Schaeffer o f  the Eastern Virginia 
Medical School reported that he was able to  identify breast 
tumors with microwave thermography (4.7 GHz) that could 
not be picked up  with conventional X-ray mammography. 

During one panel discussion, Canada's Professor Stanislaw 
Stuchly livened up  the debate by asserting that he saw little 
long-term future for active microwave imaging: it-cannot 
compete with X-rays and ultrasound. H e  felt that most of  the 
results he had seen were artifacts. 

Gray Conference 
T h e  tenth L.H. Gray Conference was billed as Biological 

Action of Radiofrequency, Microwave and Ultrasonic Radia- 
tions, but the emphasis was clearly on  ultrasound, and t o  a 
lesser extent on R F  and microwave hyperthermia. The 160 
scientists, who came t o  Oxford, England, the week of  July 13, 

CALENDAR 
. August 10-12: 3rd Annual Dioelerrromagnelics Sociery Me?16ng. 
Warhington. DC. Contaul: BEhlS. PO. Bur 3651. Arl~ngtoo, VA 
22203. 

Augurl10-19: 20th Gn~craiAs.~emhly ojrbclnrernononoi Unron "1 
Rodio .Screnre (URSI,. H)au Kcgenc) Hotel, Wa?hingron, DC. Can- 
tact: Richard Y. Don. Orranizinr Cun,mittru of URSl General As- . - - 
sembly, National Academy of Sciences. 2101 Constitution Avenue, 
NW, Washington, DC 20418. 

August 11-13: Microwove Semiconducrar Devices and Circzrirs, 
Itllaca. NY. Contact: Joanne Davenport, Confcrencc Office. 221 
North Campus Union, Cornell University, Irhaca, NY 14853. 

Aueust 19-21: 3rd Annual Sofellire Communications Users Confer- - 
mce. Regcncy Hotel. Denver, CO. Contact: SCUC '81, Sarcllite 
Communicalionr hlagarinc. 3900 S. Wadsuorth Blvd.. Denber. CO 
80235. 

August 20-21: Symposium on rhe Impocr of Video Viewing on Vi- 
sion o f  Workers. National Academv of Sciences. Washineton. DC. 
c o n t i t :  K. ~ i ~ m u k e s .  NAS, 2101~~onstilution'Ave., P i i ,  k h -  
ington, DC 20418. 

September 7-11: 11th Ez~mpeon Microwave Con/erence, Amster- 
dam, The Netherlands. Contact: Microwave Exhibitions & Pub- 
lishers Ltd., Temple House. 36 High Street. Scvcnoaks. Kent TN13 
IJG, England. 

Scptcmber 19-21: 3rd Annual Conferenceon Engineering in hft2di- 
cine andDiolog). Shamrock Hilton tlorrl. llourron. TX. Conracr: 
J.W. Clark. Department of Elcclriunl Engtnuertng, Rice Univcrsity. 
PO Box 1892, Houston, TX 77001 

heard a program of 60  papers on  the  therapeutic applications 
of  non-ionizing radiation. The meeting began with overviews October 26-27: Microwaves ond Thermoreguiarion: A Sympos- 

ium, hosted by the John B. Pierce Foundation, Ncw Haven, CI: Con- 
o f  hypertbermia by Professor Herman Schwan, presently tact: Office of Graduate and Continuing Education. Yale School of 
visiting the MaxPlanck Institutein Frankfurt, Dr. E.H. Grant Medicine, 333 Cedar Street, New Haven, CT 06510 
oftheuniversity of Londonand Dr. NormanBleehenofCam- 
bridge University. Grant reported on  very recent results in- November 9-11: Is1 Annual Meeting of theBioelecfricolRepairond 
dicating the greatest differences in dielectric permitivity bet- Growrh Society, Philadelphia, PA. Contact: Executive Secretary of 

the Society. 425 Medical Education Building. 36th and Hamilton 
ween tumor and normal tissues were below 100 MHz. A s  a Walk. Philadelohia. PA 19104. 
possible explanation, Grant suggested that tumor tissues may 
be more membraneous. 

Among the  other papers, there was a report from Germany 
by W. Grundler and co-workers confirming previous findings 
o f  frequency-dependent effects of  microwaves on  the  growth 
rate of  yeast cells. 

The proceedingsof the meeting will be published as  Supple- 
ment No. V t o  theBritish Journalof Cancer, dueout a t  theend 
of 1981 o r  early 1982 a t  the latest. Copies are available from: 
H.K. Lewis & Co., 136 Gower Street, London WCI E6BS. 

Next Month 
In  our  next issue, we will report o n  last June's International 
Microwave Power Institute's Symposium, held in Toronto, 
and the upcoming Bioelectromagnetics Society meeting t o  be 
held in Washington, DC. 

- December 7-12: 6th International Conference on In/rared and 
Millimeler Waves, Carillon Hotel, Miami Beach; FL. Conlact: K.J. 
Button, MIT National Magnet Laboratory, Cambridge, MA 02139. 

1982 
January 13-15: NorionoiRodio ScienceMeering, UniversitPof Col- 

orado, Boulder, CO. Contact: S.W. Maley, Dept. of Electrical 
Engineerins, University of Colorado. Boulder, CO 803139. 

March 15-18: Inrernorional Workshop on PhysicsandEngineering 
in Medico1 Imaging, Asilomar Conference Grounds, Pacific Grove, 
CA. Contact: University Extension, University of California, PO 
Box AZ. Irvine. CA 92716. 

March 29-April 2: 3rd lnomoriunol Corzxresr of Thrrrnobg), 
Bath. England. Contact: Congress Secrutariar, hlarrl~.r Confc r~nc~  
Serviccs. 24 Prcstan Srrce!. Brighton. Subscr UNI 2HN. England. 

June 15-17: IEEE hl7T-S lnren~arionai Microw,ove Synrponrnt, 
Hyau Regency Horel. Dallas. TX. Contact: J.R. Griffin. Teru In. 
struments. hl3il Stop 3432. PO Box 405. Lrwirvillc. TX 75067. 
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Leukemia Associated wi th  Occupat ional  
Exposure  to Electric a n d  Magnet ic  Fields 

A statistical survey of mortality among workers in Wash- 
inaton state has revealed an association between leukemia and 
exposure to electric and magnetic fields. 

In a letter published in the July 22issueof theNewEngland 
Journal of Medicine, Dr. Samuel Milham, Jr., of the 
Washington State Department of Social and Health Services, 
reports that ten of eleven occupations with "presumed" ex- 
posure to these fields had a higher than expected death rate 
due to leukemia. 

Electricians, power-station operators and aluminum 
workers all had statistically significant, elevated rates of leu- 
kemia mortality. (Aluminum workers are exposed to strong 
magnetic fields induced by direct currents used in the 
aluminum reduction orocess.) Amona the seven other occu- 
pational classes were power and telephone linemen, television 
and radio revairmm and motion nicture oroiectionists. (The 
last ca tegojof  workers work ne& step-up tr&sformers.) For 
these grouos. thesamolesizes were too small to detect Hstatis- 
tica~lysi~dificant rel&onship. 

In a teleohone interview, Milham said that, white he had 
not been aile to documeni acauseand effect relationship, his 
analysis did indicate a "suspicious association!' The next 
step, he went on, is to do an epidemiological study of one of 
these occupations. He said that his preferred population was 
electric power substation workcrs. Milham has already begun 
necotiations for such a studv with the International Broiher- 
h&d of Electrical workers.. 

Althoueh Milham is the first to associate leukemia with 
occupati&al exposures to electrical and magnetic ficlds, Drs. 
Nancv Wertheimer and Ed Leeoer ~ublishcd a oaoer sllowinn . . . . - 
a correlation between exposure to electric power lines and leu- 
kemia among children in the American Journal of Epidem- 
iology in 1979. In that same paper, they reported a significant 
increase in cancer rates among occupational categories, which 
"seemed likely to include men frequently exposed to ACmag- 
netic fields," when compared to the general population- 
based on data collected by the US Public Health Senrice. 

In a telephone interview, Wertheimer said that "Milham's 
study adds more weight to the hypothesis that there is a con- 
nection between power line radiation and cancer."@ 

Balt imore Sun Study: 
N o  Verdict  o n  VDT-Cataract Connect ion 

A study of Newspaper Guild employees at the Baltimore 
Sun has failed to resolve if video display terminals (VDTs) are 
inducing cataracts. In its preliminary report, the National In- 
stitute for Occnoational Safetv and Health NIOSH) found 

incidence of cataracts increases with time spent on VDTs!' 
Another problem is that 16 percent of the study's current 

non-user population had worked on VDTs in the past, but the 
questionnaire failed to ask for a history of their VDT use. 

The Newspaper Guild is not satisfied with thereport. Mary 
Knndson, a union suokeswoman a t  the Sun, criticized the 
protocol for the eye ;xaminations, which she said resulted in 
larsediffcrencesinthenumber ofcataracts found by the three 
ophthalmologists doing the testing. "We still need a good 
study to resolve this issue," she said. Her concerns were 
shared by the Guild's National Director of Research and In- 
formation David Eisen, who said that the question of catar- 
acts remains open. 

Among the guild participants. 56 of the 203 VDTnsers and 
22 of the 79 non-users had some form of cataracts. Only three 
operators and two non-users, however, had "clinically signifi- 
cant" conditions that affected their vision. 

The Guild was happier with the ergonomic portion of the 
survey and is planning discussions with management on im- 
orovina workolace conditions linked to health- orohlems. 
NIOSH found that changes in eye function and piins in ihe 
back. neck and shoulders were associated with office li.ehtinn - - 
and VDT screen characteristics. 

The final report. which will be essentially the same as the 
preliminary version, should be available b i ~ e ~ t e m b e r  from 
Dr. Nexaider Smith. NIOSH, 4676 Columbia Parkway, Cin- 
cinnati, OH 45226. & 
Yannon v. RCA Sui t  Dismissed; 
NY Telephone Appeal  Denied 

A New York state judge has dismissed Nettie Yannon'sS3.5 
million breach of warranty and negligence suit against RCA. 
Mrs. Yannon alleges her husband,~&uel, died from micro- 
wave radiation exposure received while tuning low-power 
transmitters built by RCA. As a New York Telephone Co. 
technician, Yannon worked on the equipment at an Empire 
State Building facility from 1957 to 1968. 

After a week-long hearing on an RCA motion for dis- 
missal, Judge Richard Goldberg of the New York Supreme 
Court, Richmond County, ruled on July 7 that Yannon was 
sane in 1968 and therefore capable of bringing suit within the 
three v e x  statute of limitations. Mrs. Yannon filed her suit in 
1976. ~ e r  lawyers maintain that her husband was unable to 
manage his own affairs and to make decisions bv the time he 
was tinsferred from theEmpire State Building and therefore 
could not protect his legal rights. Samuel Yannon was ter- 
minated by the phone company in 1971 because of ill health; 
he died three years later. 

Mrs. Yannon intends to appeal. "I won't stop until jbstice 
is done!' she said. Her lawvers. Jerome Ellis and David Paul- 

no "significant association between VDT use.. .and theprev- ly of slaten Island, NY, mist s;hmit a notice of appeal to the 
alence of eve abnormalities. includine cataracts." The State Suorrme Couri Avoellate Division within 30davsof the 
authors conciuded, however, that "our survey may well have 
been inadequate in terms of the amount of exposure to VDTs .... Thus, the issue of VDT-associated cataracts is not re- 
solvetl by our study." The survey did connect eye and muscle 
strain to workplace lighting and VDT design. 

NIOSH's Dr. Alexander B. Smith, the chief investigator for 
the study, explained that the survey could not identify a VDT- 
cataract link, assuming one exists, because VDT users at the 
Sun averaged only 3.8 years on the sets. He said this period 
is "too brief to allow conclusions if one postulates that the 

lower court's judgmenc 'AS of July 30, they had not ie t  offi- 
cially received Judge Goldberg's ruling. 

RCA had no comment.on the case. 
In a separate action last month, the Appellate Division of 

the State Supreme Court denied New York Telephone's re- 
quest to appeal a workers' compensation award to Mrs. Y b -  
non. The court bad affirmed an earlier ruling upholding the 
award on May 6. (See MWN, June 1982.) The company is 
now seeking permission for another appeal from the Court of 
Appeals, the state's highest court. 
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Excerpt of Decision 
Upon the credible evidence adduced at this hearing, I find that 

plaintiff has not met her burden of proof concerning decedent's al- 
leged insanity as defined in McCorllzy v. Volkswagen of Amcrico, 
Inc., supra. A careful review and analysis of all the evidence com- 
pellingly leads the court to conclude that Samuel A. Yannon was in- 
deed functioning normally, or at least at a level sufficient to manage 
his own affairs and to protect his legal rights and interests in De- 
cember. 1968. the date the causes of action accrued. . . 

In sum llte court finda Ihat tljc dcccdcnt. Samuel Yannon, wr*  not 
insane within the pumetv of CPLR 5208, and that lhc slalule of 
lirnitalions u,as not tolled at the tlmc thc subject causes of action 
accrued. i3 

US and USSR Agree to Run Identical 
Experiment at 2450 MHz and 10 mW/cmz 

At a workshop held in Research Tkiangle Park, NC, on 
May 25-28, scientists representing the US and the USSR 
agreed to carry out an identical experiment in their respective 
laboratories. The experiment will involve the short-term ex- 
oosure of male rats to 2450 MHz microwave radiation for 
seven hours at apower density of 10mW/cm2. The objectiveis 
to show that American and Soviet scientists will find the same 
effects on the animals' central nervous system and behavior. 

The proposal to run the experiment at  10 mW/cm2 came 
from the head of the Soviet delegation, Dr. Mikhael Shandala 
of the Institute of General and Communal Hveiene in Kiev. A 
number of American scientists were surprisedby Shandata's 
initiative. eiven that the Russians have consistentlv reoorted 
behaviorkeffects at much lower power levels than-ker ican  
researchers. While US studies have focussed on exoosures in 
the milliwatt range, the Russians have been more interested in 
lookinc for effects at microwatt levels. a factor of a thousand - 
lower. 

But as Dr. Donald McRee exolained: Shandala wanted to 
pick an experiment that could test each country's experimen- 
tal orotocols auicklv. and this could be best accomolished at a 
hig'h exposure ' level .~~c~ee,  who is with [he ~ a t i o n a l  Institute 
of Environmental Health Sciences INIEHSI and who chaired 
the American delegation, said that the agreement "is really a 
steo forward in the abilitv of both countries to validate each 
otder's work? 

McRee and Dr. Clifford Mitchell. also of NIEHS. will be 
the joint principal investigators for ;be US side of the study. 
The Bureau of Radiolocical Health is considering takinc an - - - 
active part in the experiment. 

At the workshop, scientists from both countries presented 
papers describing their recent work. The Soviet papers are be- 
ine translated and the oroceedincs of the workshoo -nine - - 
American and seven Soviet papers-will be published in early 
1983. Another workshoo is scheduled for June 1983 to com- 
pare the results of the &allel experiments. 

The papers presented by members of the Soviet delegation 
were: 

"Comparative Evaluation of Behavioral Methods of Research in 
~inosure to Microwave Radiation." bv M.I. Rudnev. . . 

"Changcs in Conditioned Reflex Activity in Albino Rats ar a 
Criluion for Evllualing lltc Biouffcols of Ionized Air." by M.G. 
Shandala. 

"Behavioral Reactions of the Animal Organism During Expos- 
ure to Pulsed Electromagnetic Fields (2750 MHz)." by Y.D. Duman- 
skii. M.G. Shandala and V.N. Soldatchenkov. 

"The Effect of Electromagnetic Waves on the Organism as 
Judged by the Results of Works of Armenian Researchers." by U.G. 
Pogosyan. 

"The Importance of Considering the Reaction of Cerebral Bio- 

electric Activity in the Hygienic Evaluation of Microwave Radia- 
tion," by V.V. Varetskii. 

"Combined Changes of Ncurophysiological and Heart Rate 
Processes During Long-Term Microwave Exposure," by N.N. 
Vasilevskii. . "Behavior of White Rats in Stationary Electric Fields," by V.Y. 
Akimenko. 

The members of the US delegation were: Drs. Ross Adey, Ernest 
Albert. Carl Blackman. Don Justesen. Richard Lovelv. Donald 
M C R ~ ~ ,  Shin-Tsu Lu. ~lifford Mitchell, lack Monahan and Howard 
Wachtel. D 

Highway Project Raises 
Radiation Concerns in Hawaii 

Plans to build a highway under a coast guard antenna in 
Oahu, HI, has focussed public attention on radiation haz- 
ards. The controversial proposal to complete a 10.3-mile gap 
in the island's highway system would route a four-lane road 
under the omega antenna spanning the Haiku Valley near 
Honolulu and over a portion of its grounding system buried in 
the vallev floor. ~~~~ ~~~~~ . --- ~-~ 

The dispute has also touched off fears among residents on 
the northern part of the island living near a navy communica- 
tions station at Lualualei. According to a recently completed 
navy study, the nearby communitiesare not at risk from non- 
ionizing radiation. 

The 10-kW Omega antenna transmits time-sequenced 
signals at 10 to 14 kHz. It is one of eight Omega stations 
worldwide, which together form aradionavigationalposition- 
ing system for shipping. 

In response to an April 8 District Court ruling, the state's 
Department of Transportation (DOT) has circulated a draft 
supplement to its envkonmental impact statement for the H-3 
highway, which contains studies and comments on the Omega 
antenna. According to engineering studies performed by 
Boynton Hagaman of Kershner 81 Wright, Springfield, VA, 
highway con~trucrion and use would bebafe, though the road 
would require shielding to eltmtnate shock hazards. Hagaman 
estimates shielding would reduce average electric and mag- 
netic fields above the highway to 300 V/m and 0.32 A h .  

The potential bioeffects of the very low frequency (VLQ 
signal were evaluated by Professor A.W. Guy of the Univer- 
sity of Washington in Seattle. Noting that no standards cover 
exposures to 10 kHz radiation and that "there is very little in- 
formation concerning biological effects at  that frequency," 
Guy concluded that "existing scientific data and projected in- 
ternational safety standards" at  other frequencies indicate 
that exposures would cause no harm. 

Guy also evaluated the antenna'spotential effect on pace- 
makers, which was a concern to DOT. After testing a widely 
used model from Medtronics Inc., he concluded exposure 
levels on the highway, once shielded, would not cause 
oroblems. 

The analyses circulated in the draft supplement have come 
under sharo attack. Mark Haemann. visitinc orofessor at the 
~nivers i tyof  Hawaii, has argued that there &e not enough 
data to conclude projected exposures are safe. He also ques- 
tioned the feasibility of safely constructing the proposed 
shield and cautioned that electric sparks could cause explo- 
sions during the refueling of equipment used for highway 
construction. 

Paul Lane, a sales consultant for Medtronics Inc., said the 
sequential Omega signal could inhibit apacemaker andcited a 
company statement warning that "a field intensity of 200 
V/mis adaneer to lifeand oacemakers mav beaffected before 
this intensitiis reached." ' 
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An independent analysis of Hagaman's calculations has tional in Menlo Park, CA, nuder contract from the Air Force 
ouestioned the estimated exnosure levels on which other eval- School of Aerosoace Medicine at Brooks Air Force Base. 
uations are based. Dr. Jeremy Raines, a consulting electrical The air force has just signed a new $522,700 contract with 
engineer in Rockville, MD, found that the electric fields near SKI tocontinue theservice for thenext three years. According 
the highway have not been conclusively determined and could to the AF's James Merritt, SRl will now hire consultants to 
be hhher than 300 V/m. Shock hazards also might be greater helr, makc judgments on which papers should be included in 
than ;eported. 

- - 

Comments on the draft supplement were due July 26 and 
DOT hopes to havea f i u a l ~ l ~ b ~  mid-August. 1f there are no 
delays, DOT would begin construction on the $480 million 
highway in 1985 and completeit in 1990-91. Given the ten-year 
old legal battle to stop the project, however, more delays are 
anticipated. The stop H-3 &sociation plans to appeal the 
District Court's lifting of a construction ban to the US Ninth 
Circuit Court of Appeals. 

The highway controversy has created concern near another 
military base. Maili and Nanakule residents, on the northside 
of the island, fear that low frequency radiation from the 
navy's Lnalualei Radio Ransmitting Facility could be increas- 
ing the incidenceof cancer and hyperactivity in their children. 
1.1ouses and an elementary schoolare within one half mile of 
the station's VLF antennas. 

To reassure the nublic. the naw has oerformed a sfudv of 

thesurvey.~t  the current level of effort they intend to review 
80 papers a year. 

Copies of the reports, USAFSAMReview and Analysis of 
Radiofrequency Radiation Bioeffects Literature, No. SAM- 
TR-81-24 and SAM-TR-82-16, are available free while sup- 
plies last. Contact: James Merritt, USAF School of Aero- 
space Medicine, Brooks AFB, TX 78235, (512) 536-3583. 
Afterwards they will be sold by the National Technical Infor- 
mation Service, Springfield, VA 22161. The air forceis storing 
the reviews in a PDP 11/70 computer and is developing soft- 
ware to allow their retrieval by on-line users next year. 

The latest issue of the National Telecommunications and 
Information Administration's (NTIA) Biological Effects of 
Non-Ionizing Electromagnetic Radiation: A Digest of Cur- 
rent Literature, October-December 1981, Volume VI, No. 2, 
(No. NTIA-CR-82-19), has been released. This is the last 
BENER renort covered under a current contract;which has 

radiation levels wifhin the stationgrouids. In a press coifer- yet to be renewed. Given NTIA's stated desire to.transfer its 
ence last month. Cantain C.W. Janss. commander of the resnonsibilitv for non-ionizing radiation bioeffects coordina- . . 
Naval Communications Area Master station at Wahiawa, an- tioh t see^^^, May 1982), t i e  future of the digest is in ques- 
nouuced that levels at the facilitv are low and Dose no health tion. The digest is available from NTIS. 
risks. At the same briefing, ~ k y ,  who veriied the navy's The ~ioel&tromagnetics Society (BEMS) is in the process 
measurements. snnoorted Jauss's conclusion. The navv olans of putting the BENERdata baseonto acomnuter to allow on- .. 
to release the i tudiin mid-August. link searches of the bibliographic entries. ~ b r  more informa- 

Local residents are not happy with what they consider a tion on this new service contact: Dr. Tom Rouell, Office of 
limited and potentially biased study. Citizens Concerned for Naval Research, Code 4, 800 Quincy Street, Arlington, VA 
the Future of Our Children has decided to conduct its own 22217, (202) 696453. 
survey to determine whether the community has unusual A new index of the hioeffects literature covering some 
health problems. According to the group's Steward Meacham 5,000 papers will he published in September. The literature 
of Nanakuli, the University of Hawaii's Cancer Center is wascompiled by Dr. Zory Glaser and indexed by JulieMoore. 
helping design the survey. @ The papers include those covered in the original report issued 

by the Naval Medical Research Institute in 1971 and the nine 
Bioeffects Bibliographies supplements released through 1978. In addition, the index will 

include those references published in the BEMS Newsletter 
The air force has issued the first two reports on its new ef- during the last few years. The Cumulative Index to the 

fort to publish reviews of key papers on the biological effects Bibliograplty of Reported Biological Effects and Clinical 
of radiofrequency and microwave radiation. Together there- Symptoms Attributed to Microwave and Radiofrequency 
ports assess 80 studies, with special emphasis on their validity Radiation Exposure will be available from Julie Moore & As- 
and sienificance. The reviews. which include information on sociates. 3319 Avalon Street. Riverside. CA 92509. (714) . .  , 
expos& conditions, the author's abstract and an appended 684-0441, Through August,'the pre-~"blication price is 
critique, were prepared by Louis Heynick of SRI Interna- $17.75, and $25.00 afterwards. 4RBI 

Uiolugicnl Elfecu.. .The first ismv 01 the Journal oJBiorlccrrtcr1y is (212) 889-9595. Subscriptions are 575.00 fur institu~ions and 537.50 
out. Two 01 tllu papers, by Drr. John Lcslur and Dennis hloorc 01 the for indniduals; there will be three issues in \'olumc i . . . . Proferror 
University of Kansas n~cdiual schoul in Wichita, address the possible Slanislau Szmigielski's study on the io-carcinogenicity of 
connection between microwaves and cancer. In astudy of cancer inci- 
dence in Wichita, they find that "it appears related to the probability 
of exoosure to radar." thoueh thev note that the results "cannot be - .  
inturpr~.ted to indi:;lte that radar causes cancer." Katllrr, lhuy  argue 
that their findings iustily morcrcremih. Inaaimiiar sludy, thcy look 
at radar from air force baser (AFB) and conclude that "counties with 
an AFB, when compared to population-matched counties without an 
AFB, have asignificantly higher incidence of cancer mortality for the 
period 1950-1969." Hercarain their evidence is not strong enough to 
confirm a connection between radar and cancer. thaueh thev a r k  it 

5-15 mW/cm2, 2450 MHz microwaves and benzopyrene, first re- 
ported in these pages last year (see MWN, May 1981). has been 
oublishcd in the latest issue of Bioelectroma~nerics. Volume 3. 

Communiestions . . . EPA's Richard Tell has reviewed the proposed 
shortwave installation to be built by the World Christian Broadcast 
Corp. (WCBC) near Anchor Point, AK. According to his "detailed 
analvsis" of the TCI model 611 curtain antenna svstem ooeratine in . - . -  

is sugsesrive and urgc moru research. The journal is available front theibcarions \VCUCproposcdro thcFCCAugust?8, 1981; "thetie.-- 
hlnrccl Uekker Inc.. 270 hladiron Avcnuc. Nca. York. N Y  10016. tromagnetic fields wil l  not cseed 15 percent 01 111~. propobed ANSI 
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BRH's Dr. Whit Athey discussed safety aspects of NMR medical im- 
aging systems. He measured operators' exposure to magnetic fields 
from a Fonar unit, a low-field device, which uses a vcrtiwl, main 
magnetic field. The maximum exposure was 0.0059 tesla or 59gauss. 
Athey recommended special care for patients with pacemakers or 
implanted electrodes and for stroke victims and pregnant women. In 
response to a question from the audience, he said that BRH had no 
intention of issuing a new guideline for exposures to time-varying 
magnetic fields from NMR units. BRH's current guideline is more 
stringent than othcr proposals. (See MWN, April 1982.). ..Research- 
ers at the University of Utah are working onsystems tomeasure lung 
water content: active and oarsive microwave radiometers and NMR ~~ ~~ . 
imazers. At BEMS. Dr. Magdy lrkander reported that ths passive 
mdiomctcr can detect changer of 3-4 percent in water concentra- 
tions. \Vhilc the microwave units are cheap. portable and allow con- 
tinuous monitoring, they can only register changes in water contcnt. 
An NMR imager can detect absolute watcr levels; however these dc- 
vices are larger, more expensive and not continuous. The Utah team 
oublished aoaoer on theNMR techniauein the June 18Science.. . .In 
Britain, aclinical NMR researchgroup has been set upin the Depart- 
ment of Biochemistry at the University of Oxford with a $500,000 
grant from the British Heart Foundation.. . . And Picker Interna- 
tional, a subsidiary of the General Electric Co. (UK), is planning to 
spend $15.6 million to develop, manufacture and market NMRimag- 
ers, accordinp to an item in the July 5 Eiecfranic News..-.NMR is 
one of the toiics to be discussed at the FDA's s~moosium. Recenl 
Advancesin ~naiyficoi~ethodology in t h e ~ i f e ~ c i ~ n c e s ,  scheduled 
for August 16-18, in Bcthesda, MD. Contact: Dr. Constantine Zer- 
vos, (301)443490.. . .A meeting on the use of electricity in regenera- 
tion was sponsored by the IEE (UK) in London; the June 10 New 
Scienfirt features an article on the conference.. . .The Public Health 
Service's Office of Health Research. Statistics and Technology is 
assessing the safety and clinical efficacy of thermography for the  
diaenoris of breast lesions. For more information. contact: Dennis 

~ 

Colter. Room 17A55, Parklawn Uldg., 5600 ~ i she r ;~anu .  Rockvillc. 
hlD 20857. (301)4131990.. . .John Jcnkinsiias burn clc:tcd pres~dcnt 
and CEO of Clini-Therm Corp, a developer of hyperthermia equip- 
ment. Phillip Berry becomes chairman of the board of directors. 

Milita~y Syslems. ..Last May 24, thenavy tested its ELF transmitter 
on Clam Lake, WI, by sending a message to the USS Daniel Boone, 
which was submereed 400 fcct offthe Florida coast. The test was ar- 
ranged to convince newspaper publisher John L~vin r  that thss)stcm 
did in fact work. Lavinc, who ouns four daily p;tpers, was in~prcsscd 
with the demonstration and told an AP reporter: "There is no doubt 
that ELF works!' He went on to endorse the project. The ELF trans- 
mitter isin routine operation 16 hoursaday, sinding messages tospc- 
cially equipped navy submarines . . . . Meanwhile, the Naval Elec- 
tronics Systems Command is negotiating with GTE Sylvania, in 
Needham Heights, MA, for the full-scale development of Project 
ELF. (See MWN, March 1982.). ..Is the ELF communication system 
an integral part of Pentagon plans for a first strike capability? 
Thomas Murphy argues that it is-in theJuly/August issueof Coun- 
terspy magazine.. . .The June 21 Aviolion Week reports on the status 
of the blue-ereen laser svstem. which mav be an alternative to the 
ELF transmitter.. .  h he i ir  force has signed a $500,000 contract with 
SRI International to prepare environmental impact statements (EIS) 
for its two new PAVE PAWSmdars.Theair force is considering four 
sites near Goodfellow AFB in San Angelo. TX. A public meeting is 
scheduled for August 5 at Angelo State University. Thc AF hopes to 
have a draft EIS for the Goodfellow PAVE PAWS out bv November. 
and asiteselectcd bvnext March. ~ n ~ ~ s o o k e s m a n s a i d t h a t  t h e ~ 1 ~  
for the soutllcastcrn PAVE PAWS at ~ o b k  AFS, soulll of Atlanta, 
will berajlur toprepare becauseit will bebullt on the bast. SRI ibrotc 
the ElS'a far the AF'a twootlt'r PAVE I'A\VSinrlailntians in hlass3- 
chusetts and California.. . .The Cobra Judy radar, the world's largest 
moving phased array radar system aboard the USNS Observation 
Island, was officially transferred to the Eastern Space and Missile 
Center bv the AF's Electronic Svstems Division in June.. . . A few ~, ~,~ 
montltsalter Tllumas Anlltecaused a stir contending that radar could 
help lllc cncmy by lrnnimitting information on poiition (se~.Mll'N, 
April 1983, the lsraelir shosed thcporrrr oithat strategy in tllcir in- 

vasion of Lebanon. As the detailed coverage in the July 5 Aviation 
Week explains, the Israelis used drones to insure that enemy radar 
was turned on, then they unlenshed radiation-homing missiles on 
them.. . .The leeislation and national securitv subcommittee of the 

~ 

House Government Operations Commiltec held liearlngs on rlie dc- 
vclopment of navy and air force r adu  warning receivers on Jur~e IS. 
The two services will spend 51.7 billion buying the receibcrr from the 
ltek Corp. GAO's Walton Sheley, Jr., testified that though the navy's 
ALR-67 and the AF's ALR-74 are practically identical, the services 
have "essentially ipnored" instructbns from the Office of Secretary 
of Defense to use common hardwarein their development.The DOD 
response is unknown at this time because it classified many aspects of 
the controversy. The hearing was closed soon after it began.. . .Ray- 
thcon will test a new high frequency over-the-horizon radar from the 
AF.. . .A new report by Frost & Sullivan indicates that the US mili- 
tary satellite communications market will be over $1.2 billion a year 
through N87.  For more information on report No. 1062. contact 
FBS: 106 Fulton St., New York, NY 10038, (212) 233-1080 .... The 
Julv/Aueust issue of H i ~ h  Technolo~v describes the Navstar Global 
~o;ilion;g System pro&m. When 21  its I8 satellites are in orbit at 
the end of thedecadc, users will be able to determine their location to 
within 16 meters 

Mobile Communications.. .A3 expected, the FCC received a cascade 
of cellular radio aoolications before its June 6 filine deadline. For a 
complcle list, see ;h'e June 21 EiecrronrcNe~s or the June 14 Broad- 
casring. But not everyone thinks the iden deserves rpcctrum space. 
Thc National Association of Broadcasters has told the commission 
that available UHF frequencies should be allocated to TV. It recom- 
mends that the demand for mobile services be met by using existing 
technology more efficiently.. . .Meanwhile, the Justice Department's 
antitrust division mav investieate olans bv ATBIT. OTE and several - .  
otlter tel~~phonc companies to divide up ceilular markets.. . .The FCC 
has appruved lllv release of 250 channels in the 800 hlHz band for 
private land nlobile radio services. 

Ovcns.. . Researchers at Battelle's laboratories in Columbus, OH, 
have developed a new microwave heating process that can regenerate 
absorbent materials used in extracting contaminants from gas 
streams. Battelle's Dr. Eueene Mczev headed the team. which now 
plans to apply the tecltniq& on an industrial scale.   he patent office 
has awarded Battr.lle a patent for thc pruccss.. . .The Justice Depart- 
mcnt has dctcrmined that DOE'S proposal not to issue mandatory 
energy efficiency standards for home appliances, including micro- 
wave ovens (see MWN, May and June 1982), will not have "any ad- 
verse effects on competition in those markets." The ruling came in a 
May 5 letter to DOE Secretary James Edwards from Assistant At- 
torney General William Baxter, which is reprinted in the July 15 
Federal Register (47 FR 30793). ... Professors W.A.G. Voss and R. 
Turner of the University of Alberta in Edmonton, Canada, describe 
the dcvelopment, performance and reliability of the Micro-Check 
microwave oven radiation detector in the March 1982 issue of the 
Journal of Microwove Polver. The authors conclude that the device, 
which uses liquid crystals, is suitable for use by thegeneral public.. . . 
Last year there were fears that cooking pork in a microwave oven 
might not kill all trichinae parasites. (See MWN, Junc 198L) Now 
word comes from Purduc University's School of Consumer and 
Family Sciences in Lafayettc, IN, that care should be taken in cook- 
ing turkeys with microwaves. Professor Bala Swaminathan in- 
oculated turkevs with bacteriaandcooked thcminamicrowaveoven. 
Some of thr. bactcria suiri\cd the heating; he blamed cold spots.. . . 
1,7?7,OOO microwave ovcna wcrc shipped during the first half of 1982. 
down 13 percent from 1981, according to the Assoc~ation of Home 
Appliance Manufacturers 

Satellite Communications.. .RCA has tabled its olnn to build a sat- ~ ~~~ 
~~ . ~ -~ ~~~~ 

corn station un Bainbridgc Island. \VA, and is nos scehitig approval 
fur an altcmative sit~.in the Indianola-Kingston nrcaof northern Kit- 
sap County, WA. At a July 22 hearing on thesecond site, RCA met a 
new set of opponents -residents who share Bainbridgc Islanders' 
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Ontario. Canada.. . .Langley-St. Clair Instrumentation Systems Inc. 
of New York City is marketing a VDT screen X-ray shield. I-Protect, 
a leaded acrylic sheet fastening to the front of the terminal, comes in 
two sizes and sells for $50 to $60. For information, call (800) 
221-7070. (MWN does not endorse commercial products.) .. . . In a 
paper prepared for the BEMS mccting (seep. I), Charles Wallach of 
Decisions and Designs Inc. in McLean, VA, suggests that ion imbal- 
ances in the air around operators and VDT screens could cause a 
number of health problems.. . . Norwegian researchers found PCB 
levels inofficcs with VDTs that were50to 80 times greater than levels 
autdoors. According to areport in thelnternationol Arcl~iverof Oc- 
cupational and Environnrentol Heoith, Volume 49, p. 193, 1982, by 
Vemund Digernes and Erle Astrup of the University of Oslo, work- 
place air samples had PCB concentrations of 56-81 ng/m3. PCB's 
cause cancer in experimental animals. Thc authors hypothesize that 
VDT capacitors and transformers may be the source of PCB's and 
recommend further investination of the terminals . . . . Are vou a 
~.yberphobe? The June 8 @oil Street Journol reports on Professor 
Sanford Wcinburg's rescnrch indicating thnr up lo 30 percent of US 
officc workcrs suffer fromcybcrphobia, lhc fear ofcornputerr. Weis- 
berg is at St. Joseph's University in Philadelphia, PA.@ 

- 
BEMS (continued frornp. IJ 

Calcium efflux research emerkd as a new growth industry. 
A number of researchers, following the lead-from Drs. ROSS 
Adey and Carl Blackman, are trying to extend and explain 
what is known about the frequency and power windows that 
govern the movement of calcium in the brain. 

Blackman reported that he was taking theamplitudemodu- 
lation to higher ELF frequencies -multiples of the 16 Hz 
window first identified by Adey and Dr. Suzanne Bawin. 
Blackman and his co-workers at  EPA's lab in Research Tri- 
angle Park, NC, found no effect at  30 Hz, but they did 
measure a response at  45 Hz and 50 Hz. In the process, they 
uncovered one interesting new dimension to the window 
phenomenon: power windows appear to become narrower as 
the frequency increases. At 45 Hz they measured significant 
calcium changes at 35-50 V/m, hut at 50 Hz the power win- 
dow had shrunk to 45-50 V/m. 

Before completing his presentation, Blackman preempted 
theobviousanestion: Is thereawindowat6OHz. theoowerline . . 
frequency? That experiment, he said, had not yet been run. 

In the one non-technical paper on the program, Professor 
Nicholas Steneck, a historian at  the University of Michigan in 
Ann Arbor, took aim at the new American National Stan- 
dards Institute (ANSI) safety standard. He called the final 
nroduct ~ro-industrv and warned that it "will not attract 
more supporters than did the old I0 mW/cm2 standard." 

John Monahan of the Bureau of Rad~oloelcal Health ner- - 
plexed his audience with the preliminary results from his ex- 
oeriment involving both the nermeabilitv of the blood brain 
barrier (BBB) and-~crowavttdrug synerb. He injected mice 
with sconolamine and then ex~osed them with 2450 MHz 
radiationat an average SAR o i l 0  W/Kg for 30 minutes. He 
saw no leakaae tltrouah the BBB and. surorisinrlv. found that 
microwaves wiped out, instead of enhanied, theeffect of the 
drug. 

Describing a three generation study of rats exposed to 
80 kV/m, 60 Hz electric fields, Dr. Debbie Majeau-Chargois 
of %lane University in New Orleans said that her team had 
found significant changes in white blood cells (but not red 
cells) and in the paired organs such as kidneys and testes. In 
an interview, she said that the overall pattern was one of reac- 
tion to "mild stress!' 

Members of Dr. Bill Guy's group presented progress 
reoorts on their three-vear. low-level exoosure studv at  the 
university of washington in Seattle. ~ e a i l y  all the te'ts made 
after 21 months of exoosure revealed no difference between 
the exposed animals a i d  the controls. One variation was in a 
few of the screening tests-the significance of this finding will 
have to await further results. There was also an increase in 
malignant neoplasia among the exposed animals, but as Dr. 
L.L. Kunz warned, much more data must be collected before 
any inferences can be drawn. 

The BEMS conference was held the week of June 28 in Los 
Angeles, CA. At the society's membership meeting, Guy was 
elected the next president of BEMS. d 

called for a moratorium on introducing more VDTs into pro- 
vincial hospitals. This position puts it at odds with the provin- 
cial ministry of health, which is pressing for widespread 
automation in hospitals. - 

The cluster at  Surrey Memorial has fueled the already in- 
tensecontroversy o v e r ~ ~ ~ s a f e t y ,  though neither federainor 
orovincial health officials have indicated that ~ o t m t i a l  VDT 
iadiation hazards require investigation. A number of Cana- 
dian study groups are looking into the problem, however. 

* The Task Force on Micro-Electronics and Employment 
was briefed on the Vancouver cluster at a hearing last month. 
Murray Hardie, executive director of the five member group, 
said the union's report "shows there are ootential health 
problems that have tb beaddressed.  hea absence of sourld sci- 
entific rescarch in this area is a oroblem." The task force. 
established by Labor Canada t 6 s  March with a $300,000 
budget, is focusing on job displacement and health problems 
created by new office technology. It plans to publish its report 
and recommendations early this fall. 

* A subcommittee of a $12 million federal project to de- 
velop prototypes for the office of the future will review ex- 
isting VDT studies and could recommend that a new study be 
done. According to Phil Kinsman of the federal Department 
of Communications, which is coordinating the project, the 
group will review radiation issues because "at this point you 
iust can't avoid them!' Kinsman said VDTs will he desiened 
i o  meet user specifications and will he tested for radiation as 
Dart of the ~roiec t .  In addition to government funds. two ma- 
jor participating business conso~iums will spend 'over $50 
million on research and development of office systems. 

* The VDT task force set up last pear by the Ontario Min- 
istry of Labor's Advisory Council on Occupational Health 
and Safety (see MWN, December 1981) is now lookingst po- 
tential reproductive hazards. According to task force chair- 
man Dr. Gordon Stopps at  the University of Toronto, this 
issue was added to the group's agenda because of "the up- 
surge in interest and the number of reported clusters." Stopps 
hopes the group's report will be ready in September. I@ 
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W~ndows (connnaed frornp.1) 
Hygienists standard, adopted in May, is 10 mW/cm2 at 2450 
MHz. 

In the meantime, Kues and his colleagues will be busy 
explaining and extending their results. They plan to run 
experiments at lower power levels, down to 5 mW/cmz, and 
at higher frequencies, probably at 9 GHz, in search of a 
threshold for the effect. They will also look into two notable 
observations. First, pulsed radiation is about four times 
more effective in damaging the cornea than continuous 
wave (CW) radiation. According to Kues, to achieve the 
same effect as that found for pulsed signals at 10 mW/cm2 
q u i r e s  40 mW/cm2 of CW microwaves. Second, they are 
detecting a new, unexpected, regeneration phenomenon in 
the cornea. 

PEMFs and Time 
At the non-linear meeting, papers by Rein and by Dr. 

Richard Luben of the University of California, Riverside, 
also indicated the presence of time windows. Rein3 exper- 
iments on the action of a 500 Hz pulsed magnetic field on 
the release of noradrenaline from cultured PC12 cells (see 
MWN, May 1982). and Luben's experiments with various 
pulsed electromagnetic fields (PEMFs) on the adenyl cyc- 
lase system show effects that are strongly dependent on 
when the field is turned on and when the response is mea- 
sured. 

Similarly, Dr. Jose Delgado, who has demonstrated that 
extremely weak PEMFs can have a pronounced effect on the 
development of chicken embryos (see MWN, March 1983). 
has added a new twist to his findings. In an interview at the 
BEMS meeting, he said that unpublished data from his lab 
in Madrid, Spain, indicated that all embryos at a particular 
stage of development will be affected by PEMFs. But, be 
added, if you expose the eggs in the same way, and then 
allow them to develop for four to five more days, half of the 
embryos return to normal. 

Dr. Betty Sisken of the University of Kentucky in 
Lexington reported that chick embryos with amputated 
limbs developed abnormally if PEMFs were administered 
immediately after amputation. If exposure to the signal was 
delayed for 24 hours after amputation, however, the em- 
bryos were immune to the PEMFs. 

In and Out of the Field 
The course of electromagnetic interactions over time may 

be significantly different frum the typical dose-response re- 
lationship for chemical and physical agents. Adey and Dr. 
Craig Byus of the University of California, Riverside, have 
found a decrease in protein kinase activity in human lym- 
phocytes after 15 to 30 minutes of exposure to a 450 MHz,  
amplitude modulated field. (This system exhibits the well 
known 16 Hz frequency window.) But they found no differ- 
ence between the exposed cultures and controls after a M)- 
minute exposure. 

The cultures adapt to the field in an hour, but not during 
shorter periods -indicating the presence of a namw time 
window for stimulating a response. Biological systems are 

quite adaptable, but only if there is enough time for homeo- 
stasis. Adey draws the inference that going in and out of a 
weak field may be more detrimental than staying in it and 
adjusting to it. One facet still to be explored is whether the 
effect returns with prolonged exposures. 

Prospects for Funding 
There was a stmng consensus at both the BEMS and 

Loma Linda meetings that the level of science within the 
bioelectromagnetic research community is more rigorous 
than ever before. Many are excited by the papers and by the 
prospect of finally understanding the mechanisms of intemc- 
tion. The question on everyone's mind is whether there will 
be enough funds to pursue the new avenues of investigation. 

At the final session of the Loma Linda meeting, Adey 
said that he had watched the slow growth of "credible scien- 
tific results" on the biological effects of electromagnetic 
fields, and it is now time to turn the research effort from the 
sphere of hazatd analysis to the pursuit of a whole new set 
of scientifically acceptable tools and techniques. Only in 
this way, he said, can the research community be assured 
stable funding. 

The prognosis for more research moneys remains bleak, 
however. As Koslov put it: "The role of the federal gov- 
ernment to date in this critical field can be most kindly 
described as ranging from pathetic to abysmal." One indica- 
tion of the poor prospects is that the National Science Foun- 
dation failed to send an observer to the Loma Linda meet- 
ing. Some of the organizers of that meeting are considering 
setting up an ad hoc committee to make the case for more 
research funds in Washington. 

Plenum Press will be publishing the proceedings of the 
Loma Linda conference. A major effort is being made to 
expedite the process: all manuscripts were due on July 31 
with a commitment from Plenum to have the book ready 
within 100 days. The model for such speed was set by 
Springer-Verlag. which issued the proceedings of an inter- 
national symposium held in West Germany in record time; 
the meeting was held November 29-December 1, 1982 and 
the printed volume was already making the rounds at Loma 
Linda in the first week of June. (Coherent Excitations in 
Biological Systems, edited by H. Froblich 8nd E Kremer, 
New York: Springer-Verlag, 1983, $25.50) 

There were many other interestingPapers presented at the 
BEMS meeting. Next month, we will feature an overview 
of new research on extremely low frequency (ELF), 
radiofrequency, microwave and millimeter radiation re- 
ported in Boulder. + 
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HIGHLIGHTS 
EPA Releases RF/MW 
Bioeuects Review 

The Environmental Protection Agency @PA) has re- 
leased its draft review of the biological effects of radiofre- 
quency and microwave (RFIMW) radiation in the 500 kHz- 
100 GHz hquency range. The document will serve as the 
basis for limits on population exposures to RF/MW radia- 
tion, which EPA is scheduled to propose later this year. 

The three-volume, 500-page review draft does not indi- 
cate what the future standard might be. The closest EPA 
comes to a recommendation is the following summary sen- 
tence: "Despite the recognizably incomplete state of knowl- 
edge in this area, the currently available information sug- 
gests that the biologically effective SAR [specific absorp- 
tion rate] for mammalian systems lies in the range 0.4 to 6.0 
W/Kg. " 

EPA does not specify how these SAR values would trans- 
late into power density limits. For comparison, the new 
American National Standards Institute (ANSI) RFIMW 
safety level is 1 mWlcm2 between 30 and 300 MHz, based 
on the consensus that whole-body SARs below 4 WlKg are 
not "associated with effects that demonstrably constitute a 
hazard. " 

Although the literature review was written by the staff at 
EPA's Office of Research and Development, the RFIMW 
standard will be set by the agency's Office of Radiation 
Programs (OW). In a telephone interview, OW'S Dave 
Janes said that the standard is "still a moving target." One 
of the key variables still to be decided is how the agency 
will handle frequency dependence. A flat, ramp and well 
approach are all still in the running, Janes snid. 

Although EPA officials would not disclose what levels 
are now under consideration, the speculation within the 
RF/MW community is that the standard will be in the 100- 
200 uW/cm2 range. The EPA limits, once promulgated, will 
only apply to federal agencies, and are known as a "guid- 
ance." 

The fust public discussion of EPA's draft document will 
come at a meeting of a special panel of the Scientific Advis- 
ory Board (SAB), chaired by Professor Charles Susskind of 
the University of California, Berkeley (see MWN, March 
1983). The SAB panel is tentatively scheduled to meet in 
Washington, DC, on September 22-23. Public comments on 
the draft are due by September 16. 

A copy of the EPA report, Biological Effects of 
Radiofreque~~cy Radiadon, (No. EPA-60018-83-026A. June 
1983, External Review Draft) is available from: ORD Publi- 
cations-CERI-FR, US EPA, Cincinnati, OH 45268, (513) 
684-7562. (Be sure to include the document number with 
your request.) 

Wisconsin Sues Over Project ELF 
The state of Wisconsin has filed suit to block the navy's 

Project ELF communication system until a new environ- 
mental impact statement (EIS) is prepared. On July 20, 
Wisconsin Attorney General Bronson La Follette charged in 
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federal court that the navy had failed to revise its 1977 EIS 
to take into account changes in the proposed submarine 
communications antenna and new studies on environmental 
and health effects of extremely low frequency radiation 
IEI .F). 
\-- , 

La Follette and Assistant Attorney General Shari Eggle- 
son cited a number of changes in the navy's ELF proposal 
including a small, suspended antenna instead of the origi- 
nally planned larger buried antenna. The mode of transmis- 
sion has also gone from a unified to a joint, synchronized 
system. In addition, the attorneys cited the publication of 
"numerous" new studies on the bioeffects of ELF radiation 
that "raise serious concerns." 

A spokesman for the navy would not comment on the suit 
except to say that the navy will contest it. 

The navy's Wisonsin facility at Clam Lake was dencti- 
vated by President Cater  in 1979; in 1981 President Reagan 
decided to reopen, upgrade and expand it -adding two 
antennas in Michigan operated by a control center at K.I. 
Sawyer air force base (see MWN, May 1981 and March 
1982). According to current plans, the navy intends to have 
the ELF system in operation by 1986. 

The Secretary of Defense, Caspar Weinberger, and the 
Secretary of the Navy, John Lehman, Jr., the defendants in 
the suit, have 60 days from July 20 to respond to the com- 
plaint (No. 83C672C) filed in US District Court for the 
Western District of Wisconsin. 

Meanwhile, on July 15 in neighboring Michigan, the 
Natural Resources Commission voted 5-0 in favor of grant- 
ing the navy an easement to build the ELF antenna. Michi- 
gan Governor James Blanchard opposes the navy project as 
a "terrible waste of taxpayers' money," and asked the 
commission to turn down the navy request. Wisconsin's 
Eggleson told Microwave News that Michigan has been 
invited to join the Wisconsin suit but has not yet responded. 

Stop Project ELF, a citizen's group based in both states, is 
considering court action to reverse-the Michigan decision. 
The group's John Stauber said that the commission does not 
have the authority to give the navy permission to build the 
antenna. "Only the state legislature has that power," 
Stauber claimed. 

Power Line Action in Montana 
and Florida 

Montana has set a standard to limit public exposure to 
power line radiation, and similar regluations an: planwd in 
Florida. 

Montana's Board of Natural Resources and Conservation 
recently established a 1 kV/m limit for electric fields at the 
edge of the right-of-way (ROW) in residential and sub- 
divided areas along a planned 500 kV power line. To com- 
ply with the rule, the Bonneville Power Administration 
(BPA) will have to widen the ROW along certain sections of 
its Garrison, ND-Spokane, WA, line from 125 feet to 160 
feet. Property owners may waive the requirement. 

The hoard based its decision on recommendations from 
Dr. Asher Sheppard, its consultant on the biological effects 
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of power tine radiation. Sheppard, a research physicist at 
the VA Hospital in Loma Linda, CA, concluded that the 
electric fields produced by a 500 kV transmission line "are 

, sufficiently intense that regulations intended to limit chronic 
I exposure are a prudent requirement." BPA maintained that 

there is no evidence that higher field strengths are hazard- 
ous. Along with the 1 kV rule, the board imposed a 50 dBA 
transmission line noise limit in populated areas. This will 
require a 205 foot ROW. 

Copies of Sheppard's report, Biological Effects of High 
. Voltage AC Trorrsrnissiorr Lirres, February 1983, and the 

final report of the Department of Natural Resources and 
Conservation, Energy Division, Preferred and Alternate 
Routes for tlre Bormeville Power Administration's 500 kV 
Transmissiorr Line From Garrison West, April 1983, are 
available from K. Heart, DNRC, 32 South Ewing, Helena, 
MT 59620, (406) 449-4600. 

Florida will tackle radiation hazards under revisions in its 
Transmission Line Siting Act, which passed the state legis- 
lature in late May. Statutes 403.52 - 403.536 of themeasure 
authorize the Department of Environmental Regulation to 
establish public safety requirements for siting applicants. 
Since no funds accompanied the order, the department must 
make a 1984 budget request before beginning its work. The 
regulations will not apply to lines built under the state's 
Power Plant Siting Act. These fines link new generating 
facilities to the state power grid. 

The state action grew out of a local battle to block con- 
struction of a Florida Power and Light substation in 
Tamarac. After successfully leadmg community opposition 
to the project, town resident Herman Bender petitioned the 
governor and the legislature for state-wide regulations for 
power line radiation. 

NAS Panel Finds VDFs Safe 
The National Academy of Sciences (NAS) panel studying 

effects of video display terminals (VDTs) on workers' vi- 
sion has concluded that VDTs are safe. The panel stmngly 
discounted the possibility that radiation emissions from ter- 
minals could cause eye damage, including cataracts. 

The Panel on the Impact of Video Viewing on -sion of 
Workers did not address radiation risks for fetuses in its 
report, Video Displays, Work, and Vision. Neither did the 
panel consider very low frequency (VLF) radiation emitted 
by flyhack bansformers which some researchers believe 
&ay be dangerous. 

The panel concluded that radiation emissions from VDTs 
"are hizhlv unlikelv to be hazardous" to health. On the 
basis ofit&eview o i  seven studies completed between 1977 
and 1981, the panel found that "emissions of all types of 
electromagnetic radiation -X-rays, ultraviolet (W), visi- 
ble (light), infrared (IR), and radiofrequency (RF) radiation, 
including microwaves- are well below accepted occupa- 
tional and environmental health and safety standard limits." 
The report states that the panel did not try to assess the 
adequacy of these standards. 

The panel challenged the 10 cases of VDT-related 
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cataracts reported by Dr. Milton Zaret, a Scarsda!e, NY, 
ophthalmologist. Only four of those cases involved 
"significant lenticular opacities," according to the report, 
"and each of them had known preexisting disease or expo- 
sure to cataractogenic agents." The six other cases involved 
"inconsequential opacities that did not appreciably reduce 
visual acuity," the report says. 

In a telephone interview with Microwave News. Zaret 
said that the panel never contacted him and that he had not 
seen its final report. But he contested the panel's conclu- 
sions on the basis of media coverage. He said he sees "more 
and more people who are being injured by radiation" from 
VDTs. "Not a week goes by that I don't see that the prob- 
lem is worse than I originally thought," he said. 

The panel found that visual problems commonly experi- 
enced by VDT workers varied with the quality of equip- 
ment, workstation design, and the name of the task. The 
most common difficulties reported by the panel were hlur- 
red vision, tired eyes, muscular aches and stress. The report 
recommends that employers pay closer attention-to design- 
ing jobs and workstation environments that improve worker 
comfort and reduce job-related stress. 

A spokeswoman for 9 to 5, the National Association of 
Working Women, told Microwave News that a VDT tele- 
phone hotline run by that group is producing evidence in 
"complete contrast to the conclusions of the report." Janice 
Blood said that early results from the hotline indicate a need 
for further research. 

She also said that the report's conclusions probably will 
delay additional research which she maintains is already 
overdue. Of the 3,012 calls received in the hotiine's fust 
month, 17 percent were related to eye and visual problems, 
10 percent to pregnancy concerns, 8 percent to headaches, 
and 5 percent to muscle strain. 

Spokesmen for The Newspaper Guild and the Communi- 
cations Workers of America also were critical of the report. 

The Panel on the Impact of Video Viewing on Vision of 
Workers w8s formed by NAS in the spring of 1981 in re- 
sponse to a request from the National Institute for Occupa- 
tional Health and Safety (NIOSH) to evaluate available re- 
search on visual health problems associated with VDTs. The 
panel, chaired by Professor Edward J. Rinalducci, a psy- 
chologist at the Georgia Institute of Technology, held a pub- 
lic symposium in Washington, DC, in August 1981 as part 
of the study (see MWN, Septemberl98l). A summary of 
those proceedings is published in Behavior and Inforrnarion 
Technology, VoI.1, No.2, 1982. h 

VDTs Dropped from California 
Epidemiological Study 

Con- to statements made in June by the National Insti- 
tute for Occupational Safety and Health (NIOSH), an 
epidemiological study of pregnancy outcomes among video 
display terminal (VDT) users isnot underway. The agency's 
plan to collect information through a project headed by 
Kaiser-Permanente, one of California's major health care 
companies (see MWN, June 1983), fell through in July. 

- -- 
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NIOSH staffers now say the agency is likely to launch its 
own study. 

Dr. David Brown, assistant chief of NIOSH's Industry 
Wide Studies Branch, told Microwave News that "the Cali- 
fomia study is a moot point now, but the VDT-pregnancy 
issue is important enough for us to go ahead and do our own 
study." NIOSH hopes to identify a suitable study popula- 
tion by this fall. Both Brown and Dr. Jane Gordon, the VDT 
project supervisor, are optimistic that NIOSH will fund a 
full-scale investigation in fiscal year 1984, which begins in 
October. 

Although NIOSH's Dr. Michael Rosenberg said he had 
reached an agreement with Kaiser early this summer, the 
company decided against adding the agency's proposed 
question on VDTs to its questionnaire. Rosenberg recently 
left NIOSH to.work for Family Health International in Re- 
search Triangle Park, NC. 

Kaiser is collecting data for California's Department of 
Health Services on the reproductive effects of malathion, 
the pesticide sprayed to combat medflies. Accordimg to the 
project's principal investigator, Dr. Diane Pititti, the study 
will also investigate a limited number of other topics, but 
not VDTs. 

Standards and Litigation at IMP1 
Professor Herman Schwan sought to clarify the history of 

the early development of radiofrequency and microwave 
(RFIMW) safety standards in his keynote address at the 18th 
Annual Microwave Power Symnposium, in Philadelphia, 
July 19-21. 

Looking back to the late 1950's and early 1960's, Schwan 
said that he wanted to deflate four myths: First, that there 
was no interest in non-thermal effects during the Tri-Service 
research period. Second, that there was no research on non- 
thermal effects at that time. Third, that there was no interest 
in Soviet research. And fourth, that there was a conspiracy 
to ignore RFIMW bioeffects. 

"Some have accused us of neglecling non-thermal ef- 
fects," Schwan said, "but nothing could be further from the 
truth." Schwan, who chaired the subcommittee that rec- 
ommended the fmt American National Stnndards Institute 
(ANSI) safety limit (the 10 mW/cmz standard adopted in 
1966). recalled that there was no pressure from industrial 
and military gmups --only scientific considerations went 
into formulating the stnndard, he said. He went on to note 
that the new ANSI standard "is a logical extension of the 
early standard." Schwan recently became a professor 
emeritus at the University of Pennsylvania in Philadelphia, 
but he will continue to teach and do research there. 

Professor Nicholas Steneck a historian at the University 
of Michigan in AM Arbor, took a diierent position. "RF 
bioeffects research has over the years been adversely af- 
fected by its dependence on the development community, 
namely industry and the military," he told the same crowd 
that had just heard Schwan. Judging bioeffects research to 
be "biased in very pronounced ways," Steneck urged that 
"politics and social maneuvering" be avoided so that the 

field be allowed to develop on its own, free of the con- 
straints that have proven to be so controversial. 

Steneck was particularly critical of the RFIMW research 
community for not using accident reports to assess human 
health impacts. As an example he cited the lack of follow- 
up on the death of a Hughes Aircraft employee who died in 
1953 most probably from exposure to microwaves. "The 
contention that no one is dying or even being injured is not a 
statement that has the weight of science behind it. It is a 
statement that reflects, basically, the faith of the RFIMW 
bioeffects research community," he said. Steneck is com- 
pleting a book on the development of RFlMW standards. 

Marc Moller, an attomey with Kreindler and Kreindler in 
New York City, told the conferees that with the proliferation 
of microwave technology in industry, medicine and the 
home, "an increase in personal injury claims and litigation 
is a virtual certainty." Moller was the lead attomey on be- 
half of Robert Engell, a TACAN repair mechanic who de- 
veloped pancreatic cancer. The suit was settled last Decem- 
ber but details on the settlement were not divulged (see 
MWN, JannaryIFebruary 1983). 

While noting that the question of causation -relating 
injury to rnicrowaves- varies from case to case, Moller 
said "some plaintiffs, in my judgment, will inevitably be 
able to meet the 'reasonable preponderance of the evidence 
test' required to obtain favorable litigation results." 

ANSI C95 Goes Back to Work 
At the first meeting of the American National Standards 

Institute (ANSI) C95 Committee on Radiofrequency Radia- 
tion Hazards since the approval of the new safety standard 
(C95.1-1982) last year, Dr. E Kristian Storm presented an 
ambitious plan for revising the standard. According to 
ANSI rules, all of the institute's standards must be updated 
every five years, and as Storm noted "the clock is run- 
ning. " 

Under Storm's plan, the C95.IV subcommittee would set 
up five new task groups: to scan the world literature for new 
reports, to evaluate their engineering, biological and statis- 
tical validity and to assess their implications for exposure 
risks. The data will flow through these gmups to Storm and 
the members of his C95.IV subcomniiee. The review pro- 
cess is already under way. 

Among the other C95 subcommitlees, there were the fol- 
lowing developments: 
0 NBS' Dr. Ray Baird reported that his subcommittee 
(C95.I) on instrumentation had decided to combine two 
existing ANSI standards on far-field (C95.3-1979) and 
near-field (C95.5-1981) measurements into one document. 
A new task group, under the direction of FDA's Howard 
Bassen will decide the best way to consolidate and update 
them. One suggestion for the revision is to place a greater 
emphasis on the measurement of magnetic fields. 
0 Baird's snbcommitee will study the possibility of addres- 
sing dosimetric techniques. 
D r .  John Osepchuk, the chairman of subcommittee IYIU 
on terminology and units, reported that no one, includimg 
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the navy, had yet printed the new non-ionizing radiation 
warning signal (C95.2-1981, see MWN, October 1981). Al- 
though this subcommittee has no detailed plans for the im- 
mediate future, Osepchuk did suggest that C95 should re- ' vise its vocabulary to make it consistent with that of the 
ANSI C63 committee on electromagnetic compatibility. 

In the next few months a new standard covering electro- 
explosive devices, prepared by subcommittee V under the 
chairmanship of Ramie Thompson, will be ready for circu- 
lation to the full C95 committee. 

. 0 Dr. Paul Tyler's medical surveillance subcommittee 
(C95 .W called for volunteers to assist him in determining 
the medical tests that should be administered to RFIMW 
workers, and to help him decide how to address the problem 
of d e f ~ n g  who are RFIMW workers. 

At the meeting, Storm presented a tentative roster of ex- 
perts who will serve on the new C95.IV committees and 
task groups: Committee for Literature Surveillance, Chair: 
Louis Heynick. Committee for Engirieering Principles Val- 
idation, Chair: Bill Guy; Working Groups: 3 kHz-3 MHz: 
C.K. Chon, 3 MHz-300 MHz: O.P. Gandhi, 300 MHz-100 
GHz: R.A. Tell. Commitree for Biologic Pririciples Valida- 
tion, Chair: Don Justesen; Working Groups: Behavior: J. 
D'Andrea, Biorhythm: R. Smith, Cardiovascular: 3. Lords, 
Nervous System: R. Lebovitz, Development & Teratology: 
M. O'Comor, Endocrine: S. Lu, Visual: R. Carpenter, Ge- 
netics: C. Blackman, Acoustic: K. Foster, Hematology & 
Immunology: R. Smialowicz, Metabolic & Thermoregda- 
tion: E. Adair, Physiology: R. Phillips, Oncology: J. 
Dickson, Compound Interactions: P. Czerski. Committee for 
Statistical Validation, Chair: Carol Newton. Commitree for 
Evaluation of Exposure Risk. Chair: Dave Janes. 

Storm, an associate professor of surgery in the Division 
of Oncology at the UCLA Medical Center, took over as 
chairman of the C95.N subcommittee after Dr. A.W. Guy 

resigned when the new health standard was approved. 
Raytheon's Osepchuk will serve as the secretary of the sub- 
committee. Professor Saul Rosenthal of the Polytechnic In- 
stitute of New York continues to serve as the chairman of 
the parent C95 committee. 

NBS Calibration Program 
The National Bureau of Standards (NBS) has announced 

the formation of an accreditation program for laboratories 
that measure microwave power, attenuation and reflection 
coefficients. NBS expects to certify the first labs under the 
National Voluntary Laboratory Accreditation Program 
(NVLAP) by the spring of 1985. 

Labs that are found to have the necessary expertise and 
competence will join the NVLAP for electromagnetic cali- 
bration services. In order to win accreditation in the LAP, 
labs must participate in at least one of three Measurement 
Assurance Programs (MAPS): power, attenuation and reflec- 
tion coefficient, all in the frequency range 0.1-18 GHz. 

The decision to formally set up the new LAP stems from 
a 1977 request by Bruno Weinschel of Weinschel Engineer- 
ing in Gaithersburg, MD. In early 1982, NBS announced its 
decision that labs providing electromagnetic calibration ser- 
vices should be accredited. In July 1982, some 46 represen- 
tatives from government agencies and the private sector 
attended an NBS workshop in Boulder, CO, to help develop 
the LAP. 

For more information, contact Douglas Thomas, project 
leader for the EM NVLAP or John Locke, manager of Iabo- 
ratory accreditation, NBS, TECH B141, Washington, DC 
20234, (301) 921-3431. NBS' announcement for the new 
EM LAP appears in the June 30 Federal Register, (48 FR 
30174). 

Microwave News is now accepting ads. Announce your Rates start at only $50 for 1/32 of a page. (For a sample 
upcoming meeting or conference. Publicize your book or 1/32 page listing see the ad below .for VDTs: Healtli arid 
product. Promote your short course. Safety.) Fmm there: 

If you have a job opening, tell the microwave community 
by placing a "help wanted' ad in Microwave News. ll16 of a page costs $ 9 5  114 of a oaee costs $325 - - A - . - 

For much less &an you would spend in most technical 
publications, advertise in Microwave News and reach a 118 of a page costs $175 112 of a page costs $600 
specialized audience -the people you want to reach To reserve space or if you have questions call us at (212) most. 794-9633. 

It's simple to run an ad in Microwave News. All we ask is 
that you reserve your space by the 17th of the month before 
you want your ad to appear and that you get your copy to us VDTx Health and Safety --Order your copy of this 80- 

page indexed booklet with thorough coverage compiied later than the 28th Of that month' The newsletter is from Microwave News. $6.95 including postage. PO Box mailed out about the 15th of every month except in January 
and July. 1799, Grand Central Station, New York, NY 10163. 
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UPDATES 
BIOLOGICAL EFFECTS 

Literature Surveys ... The Biological Effects of Non- 
Ionizing Electromagnetic Radiation: A Digest of Current 

'. Literature is back inprint. Volume W, Number 1, cover- 
ing the period from January to June 1982, was published in 
June and the next issue is due out soon. The quarterly 
BENER digests had stopped appearing after NTIA and 
ERMAC ran out of funds. The Off~ce of Naval Research 
(ONR) came to the rescue with a three-year contract to 

. allow Bruce Kleinstein's Information Ventures, Inc., based 
in Philadelphia, PA, to continue the service. A limited 
number of copies are available from Dr. Michael Marmn, 
ONR, Code 441CB, 800 North Quincy St., Arlington, VA 
22217. Please include a mailing label .... h u i s  Heynick and 
Dr. Peter Polson of SRI International in Menlo Park, CA, 
have prepared Bioeffects of Radiofrequency Radiation: A 
Review Pertinent to Air Force Operations, Report No. 
USAFSAM-TR-83-1. The 181-page analysis of the current 
bioeffects literature, commissioned by the air force(AF), is 
designed as a background document for environmental im: 
pact statements and assessments for installations that in- 
volve emissions of RF/MW radiation -for example the 
AF's west coast over-the-horizon radar and southeast PAVE 
PAWS radar system. Those seeking a copy should contact 
James Memtt, USAF School of Aerospace Medicine, 
Brooks AFB, TX 78235. According to Polson, the report 
will be updated from time to time as a function of AF needs 
and available funding. 

COMMUNICATIONS 

FCC RFIMW Rules ... At a meeting in mid-September, the 
FCC will decide how to proceed with its proposed rules 
(issued January 1982) on the evaluation of radiation hazards 
in its licensing procedures for RFIMW sources. The com- 
mission has completed its review of the 18 sets of comments 
from the broadcasting and communications industries and is 
now considering various policy options (see MWN, March 
and September 1982) .... Meanwhile, the FCC's Office of 
Science and Technology has published a revised edition of 
its report, Questiorrs and Answers About Biological Effects 
and Potential Hazards of Radiofrequency Radiation, OST 
Bulletin No. 56, second edition, June 1983. A copy is avail- 
able from the commission's Consumer Assistance Office, 
Washington, DC 20554, (202) 632-7000. 

COMPATIBIUTY & INTERFERENCE 

h m u n i t y  Task Group ... The task group studying ways of 
enhancing the immunity of home electronic equipment met 
in Washington on July 26. Hector Davis of the FCC Labs 
has joined the group, which is chaired by Don Heirman of 
American Belt. Davis is prepnring an internal FCC report on 
the immunity of TV sets. The Electronic Industries Associa- 
tion's (EIA) Consumer Electronics Group is going forward 
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with immunity measurements of 18 TV sets and two VC& 
from ten manufacturers. And the American Radio Relay 
League (ARRL) is completing a questionnaire that should 
pinpoint the most common RFI problems. At a meeting on 
June 23, the IEEE Standards B o d  welcomed the progress 
being made by the task group toward voluntary standards, 
avoiding the need for mandatory rules. The board set the 
following priority list: TV receivers, VCRs and related 
equipment, hi-fis, telephones, home computers, home secu- 
rity devices (detectors and alarms), home appliances and 
other elecmnic devices with microprocessors. The group's 
next meeting will be the week of the EMC annual sym- 
posium in late August. Heirman intends to continue the 
current schedule of meeting every four to six weeks. 
EMC '83 ... Everything is set for the 1983 International 
Symposium on Electromagnetic Compatibility. W h i i  the 
conference runs from August 23 to 25, workshops on EMP 
and shielding are scheduled for Monday the 22nd and a 
number of IEEE, ANSI, EIA and SAE meetings will also be 
held on Monday and on Friday the 26th. It wilt be a busy 
week, with six workshops and 23 paper and poster sessions. 
Attendance should be good: by the end of July, the Hyatt- 
Regency Crystal City Hotel was fully booked, forcing 
EMCers to neighboring hotels. 
Reports, Products and Contrac &...The FCC's Office of 
Science and Technology has issued two Technical 
Memorandums, "Teletext Related Interference Observed on 
WETA-TV, Washington, DC" (No. FCUOST TM 83-2) 
and "Diurnal Variation in MF Skywave Propagation" (No. 
F C W S T  TM 83-4). The f m t  describes the potential prob- 
lems facing broadcasters when transmitting teletext infor- 
mation. The second details the ways in which daytime sta- 
tions can expand their time on the air without causing inter- 
ference to stations already authorized to broadcast during 
the sunset-sunrise hours. Both reports are available from the 
Downtown Copy Center, 1413 K St., NW, Washington, DC 
20037, (202) 289-4140 .... A gmup from EPA, Southwest 
Research Institute and Electro-Metrics describes a new 
under-the-hood antenna system for measuring electric and 
magnetic fields from an automobile ignition system in the 
May IEEE Tramsacrions on Electromagnetic Compatibili- 
ty.... Dow Jones, the publisher of the Wall Street Journal 
has shielded its 11-meter satellite communications antenna 
in Highland, IL, from RFI with precast concrete panels 
made by the Fanwall Cop .  of Arlington, VA. The 35-foot 
high, 72-foot long shield reduced the strength of an inieifer- 
ing terrestrial signal by 14 dB. The shielding wall can with- 
stand winds of up to 100 mph .... Keene Corp.'s Ray Proof 
Division in Norwalk, CT, has introduced a special shielding 
system to protect NMR imagers from RFI. The Series 84 
enclosures can provide isolation from RF noise, reducing it 
100 dB between 1 and 100 MHz .... Comsearch Applied 
Technology has opened a field office in Annapolis, MD, to 
support EMC projects for the navy .... The navy has awarded 
a one year, $893,044 contract to Bendix Field Engineehg 
of Columbia, MD, for electromagnetic environmental ef- 
fects and RF systems performance analysis. And Rome Air 
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Development Center at Griffiss AFB, NY, is negotiating 
with the Draper Lab in Cambridge, MA, for an analysis of 
the UHF and Lband interference threat for the late 1980's 

, and 1990's. 

GOVERNMENT 

EPA's R&D Budget ... In mid-July, the President signed 
HR 3133, which contains EPA's FY84 appropriations. The 

; bill had emerged from a House-Senate conference commit- 
tee with the House's $1 million lime item for non-ionizing 
radiation health effects research deleted. Instead, the con- 

- ferees agreed to add $4 million to the administration's origi- 
nal budget request -the one that planned to close EPA's 
RFIMW research program- for health effects research on 
air, drinking water, toxics and non-ionizing radiation 
(House Report No. 98-264, June 23, 1983). How the new 
money will be divided among these programs has been left 
up to EPA, though one House staffer was optimistic that 
agency officials would follow the recommendations of the 
House committees which called for more non-ionizing radi- 
ation research, especially at power line frequencies. It is not 
yet clear whether these funds are for extra-mural research or 
can be used to preserve the RFIMW group at EPA's Health 
Effects Research Lab in Research Triangle Park, NC. If the 
$4 million must be spent outside the agency, EPA could still 
save the lab by using some of the more than $24 million and 
607 positions that Congress added to the EPA budget to be 
allocated at the agency's discretion. EPA Administrator 
William Ruckelshaus is scheduled to complete his EPA 
FY84 and FY85 budgets by mid-August. The fate of the 
RFIMW lab should be known then. Also, as we go to press, 
the Wasltingtorr Post reports that Ruckelshaus has offered 
Professor Bernard Goldstein of Rutgers University the job 
of EPA Assistant Administrator for R&D. If Goldstein ac- 
cepts he will replace Courtney Riordan who has been filling 
in on an acting basis. 
FDA's Radiation Program Reorganized ... The reorgani- 
zation of FDA's National Center for Devices and Radiologi- 
cal Health is nearly complete: the plan has won the approval 
of FDA Commissioner Hayes, Jr., (who resigned on 
July 28) and the Assistant HHS Secretary for Health Edward 
Brandt. The center, with John Villforth as Diiector and 
James Benson as Deputy Duector, is now operating under 
the new stmcture on an interim basis, with new appointees 
working in an "acting" capacity until HHS Secretary Mar- 
garet Heckler gives the final okay. As such, the Offices of 
Radiological Health and Medical Devices have been re- 
placed by eight new offices. Four major ones: Compliance, 
Device Evaluation, Science & Technology and Training & 
Assistance; and four smaller ones: Health Affairs, Health 
Physics, Management & Systems and Standards & Regula- 
tions. The Office of Science & Technology, directed by 
Roger Schneider with Dr. Moris Shore as deputy director, 
has three new components: the Division of Physical Sci- 
ences (the same as BRH's old Division of Electronic Prod- 
ucts) directed by William Herman; the Division of Life 

Sciences (the same as the old Division of Risk Assessment) 
directed by Dr. William Leach; and the Division of Biomed- 
ical Engineering (no director has yet been named). Howard 
Bassen will continue as chief of the electromagnetics branch 
in the new Division of Physical Sciences and Dr. Mays 
Swicord will serve as chief of the non-ionizing radiation 
branch in the Division of Life Sciences. Walter Gundaker is 
in charge of the new Office of Compliance, Robert Britain 
of the Office of Device Evaluation and Philip White of the 
Office of Standards & Regulations. When the plan is ap- 
proved, a notice will appear in the Federal Register. 

MEASUREMENT 

New Narda Probe...Narda Microwave of Hauppauge, NY, 
has introduced a new electric field probe to simplify the 
measurement of radiation fields relative to the new ANSI 
RFIMW safety standard. The Model 8682 probe, when used 
in conjunction with the standard Narda 8611 or 8616 meter, 
will indicate exposure levels as a percentage of the ANSI 
guidelines -from 0.2 to 200 percent- by taking into ac- 
count the frequency dependence in the ANSI limits. The 
probe costs $1250. 
Dosimeter Expands ... Dr. Wordie Pan; who resigned as 
chief of NIOSH's Physical Agents Effects Branch in Cin- 
cinnati, OH, at the end of last year has joined the Dosimeter 
Corp., also in Cincinnati, as products manager and consul- 
tant. While Dosimeter bas been primarily involved with 
ionizing radiation, P m  plans to lead the company into the 
RFIMW instrumentation field. 

MEDICAL APPLICATIONS 

FDA Panel Smiles on BSD and NMR ... Meeting in 
Rockville, MD, on July 6-7, the FDA's Radiologic Devices 
Panel recommended three NMR imagers and BSD Corp.'s 
hyperthexmia unit be approved for marketing. The FDA 
must still accept the recommendation and give the final 
okay; the companies and the agency must agree on labelling 
language, which determines how the units may be used. The 
action on the BSD-1WO cancer treatment unit had been 
expected (see MWN, May 1983)- NMR imagers made by 
Diasonics, Picker and Technicare are the fust to receive 
clearance from the panel. The official FDA decision is not 
cxpccted for about anollier threc rnonths, although aiction on 
the BSD unit could be LI little ouicker since the comvdnv has * .  

been negotiating with the agency for some time. The panel's 
action has put on hold a proposal by the National Electrical 
Manufacturers Association (NEMA) to reclassify NMR im- 
agers from Class UI to Class I or Il (which do not require 
premarket approval) .... NCI has awarded the Alleglieny- 
Singer Research Cop.  of Pittsburgh, PA, $1,654,712 for its 
hyperthexmia quality assurance program, and the institute 
has issued a request for proposals (RFP 223-83-6032) for 
the development of educational guidelines and recommen- 
dations for hyperthermia operators. 
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Electric Fields Kill Pain and AfFect RNA...Low fre- 
quency electrical fields are being used as anesthetics. Dr. 
William Bauer of the VA Medical Center in Cleveland, OH, 
has applied transcutaneous electrical nerve stimulation to : treat severe head and neck pain among cancer patients. 
Writing in the June 1983 issue of Archives of Otolaryngol- 
ogy, Bauer reports that he achieved "extremely positive" 
results; the best frequency was between 0.5 and 8 Hz. Bauer 
used the Alpha-Stim 2000, developed by Dr. Daniel Kirsch 
and marketed by Electromedical Products Inc. of Hawth- 
ome, CA. The unit costs $5,850; a smaller consumer (by 

; prescription) model, the Alpha-Stim 350, is available for 
$995. (There are many other similar products on the mar- 
ket.) In a telephone interview, Bauer said that the use of 
electric fields is "opening up a whole new discipline in 
medicine." Bauer will soon be moving to Emory University 
in Atlanta, GA, where be will continue his work on pain as 
well as do research on the effects of electric fields on im- 
munological and neurological diseases .... A team from Co- 
lumbia University's medical school bas found that hw dif- 
ferent pulsed electromagnetic fields (PEWS) have'different 
effects on RNA transcription. In a paper in the June 17 
Science, Drs. Reba Goodman, Andrew Bassett and Ann 
Henderson describe their experiments with Sciara Cop- 
rophila, a fungus gnat, using single (72 Hz) and repetitive 
(15 Hz) pulses. While the single pulses increased the activ- 
ity of messenger RNA after 15 and 45 minutes, the repeti- 
tive train of pulses increased activity only after 45 minutes. 
The authors conclude that their study "supports the hypoth- 
esis that P E W S  induce specific modifications in normal 
ceU function." 

POWER UNES 

Generally. ..Recent studies that link leukemia to low levels 
of ELF radiation from power lines (see MWN, March 1983) 
have caught the attention of Congress. According to Christ- 
opher Dodge of the Congressional Research Service (CRS) 
at the Library of Congress, CRS has received some two 
dozen inquiries about these studies from both Senate and 
House members. Dodge said he would not be surprised if 
bearings were held .... DOE has released its Draft Environ- 
mental Impact Statement. DOEIDEIS-0103, for the New 
EnglandlHydro-Quebec 2450 kV DC Electric Transmis- 
sion Line. Copies are available from Garet Bornstein, Of- 
fice of Fuels Programs, Economic Regulatoty Administra- 
tion. Room GA-017, 10W Independence Avenue, SW, 
Washington, DC 20585, (202) 252-5935 .... The Electric 
Power Research Institute (EPRI) has published Measure- 
rnent and Characterization of Substation Electromagnetic 
Transients, final report (No. RP1359-2), March 1983, from 
the Rxas A&M University. It is available from EPRI's Re- 
search Reports Center, PO Box 50490, Palo- Alto, CA 
94303, (415) 965-4081 .... CORREmON: The title of an- 
other EPRI report, Bipolar HVDC Transmission System 
Study Between *6W kV and *I200 kV: Corona Studies, 
Phase 2 ,  (No. RP430-2) was misreported in our June is- 
sue .... A history of the *4M) kV DC transmission line cut- 
ting across Minnesota fmm North Dakota, a bitter siting 
controversy lasting nearly ten years, is featured in the July 
IEEE Spectrum. In his special report, Sheldon Mains of the 
Minnesota Enviro~lental Quality Board maintains that the 
story holds important lessons for technical planners. 

OVENS STANDARDS 

FTC-Amana Snit...The FTC bas settled its 1982 suit 
charging Amana Refrigeration Inc. with falsely advertising 
its Radarange microwave oven (see MWN. November 
1982). The commission maintained that company ads 
claimed an Amana oven was the only brand to pass an 
independent laboratory test, when in fact a Panasonic also 
passed. It also charged Amana with claiming a consumer 
survey rated its oven "best quality," even though many 
oven owners preferred other brands. Under a consent 
agreement, appearing in the July I8 Federal Register, (48 
FR 32596), Amana, a Raytheon subsidiary, and its ad 
agency, Foote Cone & Belding, promise not to make these 
claims and to avoid misrepresenting any other surveys or 
tests. Amana officials say they entered the agreement, 
which carries no admission of guilt, to avoid lengthy and 
expensive legal action. Copies of the agreement and the 
original complaints are available from the FTC's Public 
Reference Branch, Room 130, 6th St. and Pennsylvania 
Ave., NW, Washington, DC 20580, (202) 523-3598. 
Comments on the agreement are due by Sephneber 16, after 
which the commission will decide whether to make the 
agreement fmal. 

RF Heaters in Canada ... The Canadian government bas 
proposed rules governing the design, construction and fuuc- 
tioning of industrial RF heaters in order to limit radiation 
exposures to operators. The new amendment to the Radia- 
tion Enlirtirlg Devices Regulations specifies that stray fields 
measured 15 cm or more from the external surface of the 
heater shall not exceed: (i) a maximum elechic field of 300 
Vlm; (ii) an effective electric field of 60 Vlm; (iii) a maxi- 
mum magnetic field of 0.8 Alm; and (iv) an effective mag- 
netic field of 0.16 Alm. The rules also set limits for X-ray 
exposure. The regulations were proposed on March 30 and 
appear in the April 16 issue of the Canada Gazette Pait I. 

... Copies of the proposed new standard Recon~rnended 
Practice on Procedures for Control of System Elec- 
tronlagrletic Cornpafibility No. BSR C63.12, are available 
for $6.00 from: Margaret Lynch, IEEE, 345 East 47th 
Street, New York, NY 10017 ... .ANSI has approved a new 
set of definitions of radar terminology. Standard ANSV 
IEEE 686-1982, Radar Terms, is available from ANSI, 
1430 Broadway, New York, NY 10018. The price has not 
yet been set. 
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UPDATES 
VDTs 

Legislation and Regulation ... Following legislative suc- 
cesses in Maine and Connecticut for supporters of VDT - health and safety measures (see MWN, June 1983). state 
representatives in Oregon and New York plan to continue 
their efforts to enact VDT safety rules. Oregon State 
Senator Margie Hendriksen, whose VDT bill was not acted 
upon before the senate adjourned, told Microwave News 
that the Senate Labor Committee she chairs has recom- 
mended that a task force be established to study VDT health 

; and safety issues. In a letter to the president of the Oregon 
Senate, the committee suggested the task force be directed 
to report to the senate when it reconvenes in 1985. New 

- York State Assemblyman Frank Barbam also announced his 
intention to reintroduce VDT safety legislation in the next 

.assembly session. His legislation would require radiation 
shielding at the point of manufacture and g u m t e e  preg- 
nant women the right to nou-VDT work. Barbaro appeared 
on the Donahue television show recently to discuss VDT 
health and safety concerns and state legislation. Also ap- 
pearing were Karen Nussbaum of 9 to 5, Vico Henriques of 
CBEMA, Key Dismukes of the NAS Committee on Vision 
and Sue Waltz, a VDT worker. For a transcript of the show, 
send a check for $2.50 to Donahue Transcript, PO Box 
2111, C i c i ~ a t i ,  OH 45201 .... Citing recent research find- 
ings of very low frequency radiation (VLF) health hazards 
from VDT flyhack transformers (see MWN, November 
1982, January/Febmary and April 1983), the Newspaper 
Guild has called on the federal government to study possible 
VLF shieldmg. In its Officers' Report to the 1983 Newspa- 
per Guild convention the guild urges "the appropriate gov- 
ernment agencies" to develop specifications and cost esti- 
mates immediately for such shielding. 
Studies in Progress ... Researchers at the University of 
Texas, Austin, are at work on a study to establish an objec- 
tive measure for visual fatigue among VDT workers. The 
project is scheduled to take four years to complete and is 
being led by Dr. A.J. Welch of the University's Depart- 
ments of Elechical Engineering and Biomedical Engineer- 
ing. Funding for the work comes from the IBM Corp., 
which has committed $382,000 to the study .... The results 
of an epidemiological study of approximately 2,000 News- 
paper Guild members (see MWN, March 1981) are expected 
soon. The study, coordinated by Dr. Arthur Frank at the 
Mount Sinai Medical Center in New York City, included 
eye examinations and a survey questionnaire involving 
seven locals of the guild. Frank recently left Mount Sinai to 
become Chairman of the Department of Preventive Medi- 
cine and Environmental Health at the University of Kentuc- 
ky'; College of Medicine in Lexington .... Two University of 
Wisconsin, Madison, researchers are continuing their work 
on office automation problems. Dr. Robert Arndt is prepar- 
ing a policy paper on office technology hazards due soon 
from the congressional Office of Technology Assessment 
(OTA). Amdt's presentation of differing views on potential 
health problems and available documentation will be re- 
leased by OTA this fall and subsequently will be included in 

10 

OTA's Health and Safety Control Technologies in the 
Workplace, a compilation of studies. hofessor Steven Sau- 
ter, a colleague of Amdt's in the University's Department of 
Preventive Medicine, is sNdying the effect of automation 
on the nature of work in a project under contract to NIOSH. 
No date for the final report has been set .... A new study 
looking at the impact of VDTs in the office will consider 
both ergonomic and radiation concerns. The Project On the 
Workplace I~npact of Video Terminals itr the Oflce began in 
April 1982 and is expected to cost between $250,000 and 
$300,000, according to its director, Professor Alan Westin 
of Columbia university. The research is being supported in 
part by IBM and Hewlett-Packard. The remainder of the 
funding comes from Westin's Educational Fund for Individ- 
ual Rights .... The Canadian Standards Association has set 
up a Technical Committee on Ergonomics to produce guide- 
lines for workers and employers on office environment, 
workstation, equipment and furniture. Representatives from 
the Canadian Business Equipment Manufacturers Associa- 
tion and the Canadian Center for Occupational Health and 
Safety (CCOHS) will participate. Draft guidelines are 
scheduled for public review in early September and a final 
Guidance on Ergonomics ofthe Ofice Environment is due 
in December. 

Resources ... CCOHS has released a follow-up report to its 
recommendation early this year that radiation standards be 
extended to include the very low frequency radiation (VLF) 
emitted by some VDTs (see MWN. Jnnuary/Febmary 
1983). The Case for Concern About Very Low Frequency 
Fieldsfrom Visual Display Terminals: The Needfor Fur- 
ther Research and Shielding of VDTs is a 24-page docu- 
ment that argues the need for caution about VLF radiation at 
least until more is known. Also a pivotal Czechoslovakian 
study cited by CCOHS in making its recommendation has 
been translated into English and is available from the Cen- 
ter. Both the follow-up report and Czech researcher Dr. 
Hana Pafkova's finding of "an unfavorable effect" on em- 
bryonic development of pregnant mice exposed to a pulsed 
300 Hz field with a peak value of 28,500 Vlm and a pulse 
width of 10 microseconds can be obtained fmm CCOHS, 
250 Main Street East, Hamilton, Ontario, L8N 1H6 .... The 
Canadian Department of National Health and Welfare re- 
cently released Investigation of Radiatiorz Emissionsmn 
Video Display Terminals (see MWN, December 1982). The 
report concludes that, "There is no reason for any person, 
male or female, young or old, pregnant or not, to be con- 
cemed about radiation health effects from VDTs." Copies 
of the report, No.83-EHD-91, are available from: Public 
Affairs Directorate, Department of National Health and 
Welfare, 5th Floor, Brooke Claxton Building, Ottawa KIA 
OK9 .... The highlights of the International Conference on 
Office Work and New Technology held in October 1982 
(MWN, November 1982) are excerpted in Ofice Automa- 
tion: Jekyll or Hyde? Copies cost $12.95 and can be ordered 
from Working Women Education Fund, 1224 Huron Road, 
Cleveland, Ohio 44115 .... The Canadian Advisory Council 
on the Status of Women has published, Reproductive 
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Hazards at Work: Men, Women and the Fertility Gamble ,  
by Nancy Miller Chenier. In an early chapter this book- 
length study outlines reproductive hazards associated with 
VDTs. Other potential dangers discussed include chemicals, 
ionizing radiation, and psychosocial hazards. It is available 
free of charge from the Canadian Advisory Council on the 
Status of Women, Box 1541, Station B, Ottawa, Ontario, 
KIP 5R5. 

ETC. 

People ... A number of changes are taking place among the 
leadership of the Bioelectromagnetics Society (BEMS). Dr. 
Bill Guy of the University of Washington, Seattle, took over 
aspresident of the society in June. The BEMS membership 
has elected Dr. Don Jnstesen vice-president, and he will 
take over as president when Guy steps down next year. Dr. 
Elliot Postow of the National Naval Medical Center in 
Bethesda, MD, will retire as editor of Bioelech-omagrtetics 

CONFERENCES 
August 16-19: 2nd Annual hlceling of the Sociely of hlugnelic RPIO- 
nonce in hlrdirine, Fairmont Hotel, Snn Frdncirco. CA. Contact SMRM. 
Radiology l'uslgnduatc Educ~tion. Rwm C32.1, Unircaity of California. 
San Francisco, CA 94143. 
August 23-25: IEEE Intemoh'onal Symposium on Elecfmmognetic 
Compnlibili& Hyatt Regency Crystal City, Arlington, VA. Contact: Aamn 
Sullivan, Jr., 7121 Wolf T m  Lane, Rockvillc, MD 20852. 
August 23-26: URSl lnternolionol Sympurium in Elrrtromognrlic 
Theory, Santiago dr. Compostrla, Spdin. Contact. Or  1.L.  Sebutian. 
Dcpr. de Elccvlcidnd y Elcctmni;a. Rcultnd dc Ci~.nuia Firicas. Ciudod 
Universitaria. Madrid (3). Spain 
September 4-6: URSI Symposium on Techniques in Studies ofBiolog- 
icol Effects of Low-Level MiUimeter Waves, Hemching, West Gemany 
(near Munich). Contact: Pmfesor Snul Rosenthnl. Palvtechnic Institute of 
New Yo*, Route 110. Fanningdale, NY 11735. 
September 5-8: Nfh Eumpenn Micowove Conference, Messerentrum, 
Numberg, West Gcmany. Contact: Micmwavc Confemnce, Convex 
House, 43 Dudley Road, b b r i d g e  Wells, Kent. TNI ILE, England. 
September 6-8: 2ndlnternah'ondCon/ennce on R& Spectrum Con- 
servolion Techniques, University of Birmingham, England. Contact: Con- 
femnce Services, IEE, Savoy Place, London WCZR OBL. England. 
September 12-14: 36th Annual Conference on Engineering in Medi- 
cine nndBiolog, Hyatt Regency Hotel, Columbus, OH. Contact: Alliance 
for Engineering in Medicine and Biology, 4405 East-West Highway, Suite 
210, Bethesda, MD 20814. 
September 19-21: 16rh Annual Eleclmnicr and Aerospace Conference 
and Exposifion, Shoreham Dunfey Hotel, Washington, DC. Caomt: 
Susan Vckich. Honevwell lnc.. Acmsoace and Defense. Honcvwcll Plaza. 
Minneapolis, 'M3 5k08 .  
October 2-5: 3rd Intcr~ofionnl Meefing of the BioelecfricnlRepoir and 
Gmmvfh Sociefy, Holiday Inn Golden Gate. San Francisco, CA. Contact: 
Executive Secretary, BRAGS. 425 Medical Education Building, 36th and 
Hamilton Walk, Philadelphia, PA 19104. 
October 4-6: 7th Inrernnrionnl Colloooium on Prevention of Oceuw- 
fionalRis& due to Elcclrieily: The Prevention of Electrical Aeeidents by 
Influencing Human Behavior, Cologne, West Germany. Contact: Scc- 
mtariat of ISSA-Section and Colloquium. Berufsgenossenshaft der Fein- 
mcchmik und ElcMmtcchnik. Gustav-Hcincmann-Ufer 130, 0-5MX) Koln 
51, West Germany. 
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after completing the journal's fifth volume. Dr. R.D. Phil- 
lips of Battelle Pacific Northwest Labs in Richland, WA, 
will be the next editor of the BEMS journal, aU manuscripts 
submitted for publication after January 1 should be sent to 
Phillips. And Dr. Michael Marmn, who is replacing Dr. 
Tom Rozzell at the Office of Naval Research (ONR), will 
also assume editorship of the BEMS newsletter. Rozzell is 
off to ONR's office in London .... At EPA's Health Research 
Lab in North Camlina, Dr. Claude Weil, who works on 
computer models of electromagnetic fields, is leaving the 
agency for Boeing in Seattle, WA .... Dr. Eleanor Adair of 
the John Pierce Foundation at Yale University has been 
elected a fellow of the AAAS .... And the Canadian Center 
for Occupational Health and Safety in Hamilton, Ontario, 
has formed a new section devoted to physical hazards. 
Dr. Karel Marha will serve as manager and Dr. Shelly 
Beanchamp ns project scientist for the section, which will 
begin by focussing on the effects of non-ionizing radiation 
in general and low frequency magnetic fields in particular. 

October 16-20: Con/erencc on ElecniEol Insuhfion and Dieieclrie 
Phenomena, Buck Hill Inn, Buck Hill Falls, PA. Contact: Dr. J.K. Nel- 
son, Center for E l c h c  Power Engineering, Rcnsselacr Polytechnic Insti- 
Nte, lhy, NY 12181. 
October 27-28: Studying Pmblcms Associafed with Video Display Sys- 
tems. Skyline Onaws Hotel. Mtawa. Canada. Contact: Plnnelnry Associa- 
tion for Clean Energy, 77 Metcalfe St.. Suite 607A. Onawa, Ontario. KIP 
5I.6, Canada. 
November 7-9: 1983 Solellife Communicolions Symposium, Hyatt Re- 
gency Hotel, Atlanta, GA. Contact: Belsy Crawlcy, Sympasium Cwr- 
dinator, 3845 Pleasantdale Rd., Atlanta, GA 30340. 
November 14-17: 1983 R d i o  Technical Commission for Aemnoufics 
Annual Assembly and Technical Symposium, Mamott Crystal Gateway 
Hotel, Arlington, VA. ConNct: RTCA Secretariat, One McPhersan 
Square, 1425 K Sueet, NW, Suite 500, Washington, DC 2 W 5 .  
November 1617: JINA 83, (2emes Joumees Internationale de Nice sur 
les Antennes), Nice, F w .  Contact: I.L. Guinud. CenLrc Natidnnl 
d'Etudes des Telecommunications. Centre de La Tilrbie, 06320 Cap D'AiI, 
Fnnce. 
December 12-17: 8th Annual IEEE Infermfionol Confennce on In- 
f'dondMillimeler Waves, Carillon Hotel, Miami Bench, n. Contact: 
Dr. K.J. Bunon, National Magnet Laboratory, Building NW-14, MIT, 
Cambridge, MA 02139. 
1984 
January 1620:  Micmwnvr Signolures in Remote Sensing, URSI Cam- 
mission F Specialist Meeting, Toulouse, France. Contact: Or. Richard 
Mwm, Remote Sensing Laboratory. University oi Kansas CEnter far Re- 
search, 2291 k i n g  Hill Drivc, Lawrence, KS 66045. 
January 17-19: Instrumenfalion & Mcnsuremenf Soeiefy Technology 
Conference (IMTC) '84, Aboard the Qucen Mary, Long Beach, CA. 
Contact: Robert Mycn, 17W Westwwd Blvd.. Suite 101. Los Angclcs, 
CA 90024. 
February 20-22: Once Automoliun & You, Las Angelcs Convcntian 
Center, CA. Contact: American Fedentian of lniomation Pmcessing So- 
cieties,Inc., 1815 N. Lynn St., Arlington, VA 22209. 
Af~ril2-5: 3rd Annual Test & Measummenf Workl Expo. Brooks Hall, 
San Francisco, CA. Contact: Meg Bowen, 215 Brighton Avenue. Boston. 



FROM THE FIELD 
With this issue Microwave News is introducing "From 

the Field," a monthly column featuring contributions offact 
and opinionfrom our readers. We welcome short items of 
irzterest to the electromagnetic bioeffects and compatibility 
communities. 

"Frorn the Field" offers you a quick way to communicate 
with your colleagues. There is no clrarge for this service. 
and we hope yo11 will t a k  ndvantage of it. 

Of course, we continue to encourage our readers to sub- 
mit letters to the editor on any relevarrt subject. 

The opirrions ewressed in "Frorn tlze Field" are those of 
[lie author(s) and do not necessarily represerrt the views of 
the editors of Microwave News. 

Corrections From Batfelle Pacific NW Labs 

At lastfall's Department of Energy contractors' review, 
Battelle's Dr. R.D. Phillips explained that a higlr-voltage 
transformer failed and was not correctly repaired: "T11e 
two high-voltage outputs, which are connected to adjacent 
electrodes in the mouse exposure systern, were in phase 
rather than 180 degrees out of phase as specified." This 
resulted in lowerfield strengths than previously stated. The 
followir~g two letters will be published in a forthconling 
issue of Bioelectromagnetics. We reproduce them here, at 
Battelle's request, to expedite the correctiarts in the papers 
cited. 

An erratum needs to be published in Bioelectranlagnetics 
for the paper entitled, "Effects of 60 Hz Electric Fields on 
Specific Humoral and Cellular Components of the Immune 
System" 1982, Bioelectromagr~etics, 3, 341-347 by J.E. 
Moms and R.D. Phillips. 

A malfunction of the transformer used in this study was 
discovered after publication of this paper. The electric field 
strength in the mouse cages was 0.15-0.25 kV/m rather than 
100 kV/m as reported in the publication. Experiments are 
planned to repeat this study at 100 kV/m. 

Jnmes E. Monis, Ph.D. 

An erratum needs to be published in Bioelectromagnetics 
for the paper by B.W. Wdson, et al. entitled "Chronic 
Exposure to 60 Hz Electric Fields: Effects in Pineal Func- 
tion in the Rat" Bioelectromagnetics, 2, 371-380. 

A malfunction of the transformers used for this study was 
detected subsequent to publication of tbis paper. The unper- 
turbed field strength was 1.7-1.9 kV/m rather than 65 kV/m 
stated in the paper. A subsequent study at 60 kV/m pro- 
duced essentially the same results as those observed at 1.7- 
1.9 kV/m. 

Larry E. Anderson, Ph.D. 

Biology and Chemistry Department, Battelle Pacific 
Northwest Laboratories, PO Box 999, Richland, WA 
99352. 

SHORT COURSES 
August 26: The Underslnndingnnd Applicolion O J M I L S T D ~ ~ I B ,  As- 
linglon, VA. Fee: $295. Contact: R&B Enterprises, 20 Clipper Road, W. 
Conrhohocken. PA 19428, (215) 825-1960. 
August 2530: Doppler Rodor Meleomlogy, San Fmcrsco, CA. Fee: 
$585. Contact: Technology Service Corp.. 8555 16th St., Suite 353, Silver 
Spring, MD 20910, (301) 565-2970. 
August 29-31: Engineering Techniques Jor Clinical Hypetihennio, 
Washington. DC. Fee: $685. Contact: Continuing Engineering Education, 
George Washington Univetsity (GWU), Washington, DC 20052, (8W) 
424-9773. 
August 30-September 1: FCC & CISPRNDE Compl*mce Design ond 
Retmfi oJDigit~~IDevices, Newark, NJ. Fee: $760. Contact: Dan White 
Coosultants, lnc. (DWCI), State Route 625, PO Box D, Gaincsville, VA 
22065, (703) 347-W30. 
September 12-16: Rodor Systems Engincen'ng, Washington, DC. Fee: 
NA. Contact: Continuinn Education InstiNte ICEI) 10889 W~lshire Blvd.. 

September 12-16: S p r d  Spectrum Communications Systems, Wash- 
ington, DC. Fee: $855. Conlact: GWU. see August 29 above. 
September 13-15: EDPEquipmcnt Design Seminar on Coping wilh the 
FCCNDE Regulah'onr on R F I ,  Snn Diego. CA. Fee: _$695. Contact: 
EMXX Corp., 6706 Dehnd Drive, Springfield, VA 22152, (703) 451- 
4619. Repenred *October 11-13: Boston, MA; *November 8-10: San 
Francisco, CA. 
September 18-24: Micmwove Measurements, Univenity of Kent, UK. 
Fee: 200.300 pounds, depending an IEE memknhip and housing needs. 
Contact: Institute of Electrical Eagineering (IEE), Savoy Place, London 
WCZR OBL. England, 01-240-1871, ext. 272 or 282. 
September 19-21: Imaging Equipment Updole, Chicago, IL. Fee: 
$150/$250/$3W for 11213 days. (NMR and Nuclear Medicine an the 2lst). 
Contact: Ms. Judy Gallcgos, Dept. of Radiology. University of Utah 
Schwl of Medicine, Snlt Lake City, UT 84132. 
September 20-23: Gmunding and Shielding, San Diego, CA. Fee: 
$760. Contact: DWCI, see August30 above. 
September 2629: Ehcfmmagnetic Compnlibiliry Engineering, East 
Bmnswick. NJ. Fee: $1160. Contact: Center for Rofessianal Advance- 
ment, PO Box H, Enst Bmnswick, NJ 08816, (201) 249-1400. Repeated 
October  18-21: San Mateo, CA. 
September 2630: Electmmagnetic InlerJerence and Conlrol. Ottawa, 
Canada. Fee: $855. Contncl: GWU, see August 29 above. Repeated 

December 12-16: Washington, DC. 
September 27-29: Gmunding, Bonding and Shielding, Nashua. NH. 
Fee: $695. Contact: R&B. sce August 26 nbovc. Repafed October 3-5: 
Philadelphia, PA; .November 7-9: Atlanta, GA. 
October 6-7: EM1 and ESD Contml in Electen@ Systems, Philadel- 
phia. PA. Fee: $495. Contact: R&B. see August 26 above. Repcated 

October 24-25: Boston. MA, .November 10-11: Atlanta. GA. 
October 10-11: Internoliono1 Requirrmenrs Jor EM1 and Pmdurt 
Safily, Philadelphia. PA. FCC. $495. Cnnt~ct. K&B, ice Augubl 26rbove. 
Repealed. Dctober 31-Nuvcmkr I: Buslon, MA. 
October 10-15: Advonced Microwave Circuit Desien. Los A n d e s .  CA. 
Fee: $975. Contact: Shon Course Program Oftice, ~ C L A  ~xtcnsion, PO 
Box 7A901, Los Angelcs, CA 90024, (213) 825-1295. 
October 11-13: Current IJSUCS and Trends in CorUmUing Occupational 
Exposures to RFIMicrowove Rndhlion, Salt Lake City, UT. Foe: NA. 
Contact: K. Blasch, Rocky Mountain Center for Occupational and Envi- 
ronmental Health, University of ULah, Salt Lake City, UT 84112 (801) 
581-5710. 
October 17-18: EM1 Workshop, Philndclphio, PA. Fee: $575. ConInct: 
R&B, rec August 26 above. Repeated * December 5-6. 
October 17-21: Communiedons Solrllile Engineering, Washington, 
DC. Fee: $855. Contact:GWU, see August 29 above. 
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HIGHLIGHTS 
Magnetic Fields Induce 
Temperature Changes 

Magnetic fields like those associated with nuclear mag- 
netic resonance (NMR) imagers can induce relatively large 
changes in the temperature of live mice, according to a 
recent paper by German scientists. This new, unexpected 
findimg has surprised many leadimg researchers. 

A team working under Professor Klaus Dransfeld of the 
Department of Physics at Konstanz University measured a 
detectable increase in rectal and surface temperature of mice 
placed in a static magnetic field of only 0.4 Tesla (T). The 

- temperature effect begins to saturate in a field of 2 T, with 
little further heating as the magnetic field is increased to 8 T. 

Interestingly, the temperature increase was only observed 
when the mice were in certain orientations in the magnetic 
field. In another orientation, there was a decrease in tem- 
perature as the skngth of the magnetic field increased. 
(Reversing the direction of the magnetic field by reversing 
the coil current had no effect on the direction of the tempera- 
turechange.) 

The authors cannot explain what biological processes 
could cause the observed effect. They do note that there is a 
translational force (proportional to the susceptibility of 
biomolecules) in inhomogeneous magnetic fields which 
does change dict ions l i e  the observed temperature. 

In one experiment with a 3 T magnetic field, the rectal 
and dorsal temperatures of the mouse started to increase in 
about four minutes. The temperature continued to increase 
for three hours for a net change of 2.4 degrees Centigrade 
(C). After the magnetic field was turned off, it took two 
hours for the tempemreof the mouse to return to normal. 

Dr. Rudolf Oldenbourg, a co-author of the paper and 
presently a visiting post-doctoral researcher at Brandeis 
University's Martin Fisher School of Physics in Waltham, 
MA, said the group had run the experiment at different 
times and had always observed the same qualitative re- 
sponse. "Beyond any doubt there is a temperature change 
due to the magnetic field," be said in a telephone interview. 

This study was motivated by a report of observed temper- 
ature increases as great as 5 degrees C in humans exposed to 
fields similar to those of NMR imagers. This observation 
has not been formally published, but is reported in a work- 
ing paper cited in Dransfeld's paper. Oldenbourg believes 
that these temperature increases were measured for expo- 
sures to magnetic fields of up to 1.5 T. 

In a series of interviews, experts in the field expressed 
surprise over Dransfeld's experiment. None could offer an 
explanation for his results and many were incredulous. 

Dransfeld's findings could have an impact on the assess- 
ment of the risks of NMR imagers, which are using stronger 

* and stronger magnetic fields. For instance, Technicare, a 
Johnson & Johnson subsidiary, has won government ap- 
proval to market NMR units with magnetic fields of 0.6 T, 
and has four machines with 1.5 T fields undergoing trials at 
various clinics across the country. A spokesman for the 
company said that units with fields of up to 2.0 T are being 
tested in-house. 

To date, there have been no reports of ill effects due to 
NMR imagers, from either their static magnetic fields or 
from their pulsed radiofrequency signals. Indeed, the Fwd 
and Drug Administration's Center for Devices and 
Radiological Health noted in its May Radiological Health 
Bulletin that, "The only significant adverse effect [of NMR 
imagers] ohserred was claustrophobia in about four percent 
of the subjects." 

Dransfeld's paper appears in Naturwissenschafen. 71, 
100; 1984, a prestigious German journal. The paper is writ- 
ten in English. Dransfeld was formerly with the Max Planck 
Institute for Solid State Physics in Stungart and the High 
Magnetic Field Lab in Grenoble, France. 

Power Substations: E M  
and Community Concerns 

Computers and other electronic equipment in power sub- 
stations can fail due to electromagnetic interference (EMI) 
from transients. This is the conclusion of a study headed by 
Dr. B. Don Russell of Texas A&M University in College 
Station and sponsored by the Electric Power Research Insti- 
tute (EPRI). As engineers turn theu attention to this prob- 
lem, citizen groups are showing greater concern over the 
potential health effects of the EM fields associated with 
substations. 

EM1 From Transients 
Russell and co-workers have characterized the transients 

which are Caused by the operation of breakers and discon- 
nect switches: the frequencies range from several hundred 
Hz to more than 200 MHz, with ampiitudes of up to 70 
kV/m and higher. Though the exception is the rule, a "typi- 
cal" waveform lasts 10 microseconds, is in the 20 MHz 
range and has an amplitude of 5 kV/m (electric) and 3 A/m 
(magnetic). The "typical" transient generated by a 345 kV 
switch has a rise time of 180 nanoseconds (ns) (electric) and 
60 ns (magnetic); for a 500 kV switch, the rise times are 700 
ns (electric) and IOOns (magnetic). 

W~th respect to the EM1 shielding that can be provided by 
a substation control building, Russell's group found an at- 
tenuation of about 15 dB in the 10-100 MHz range and up to 
20-25 dB in the 1-10 MHz range, though they add that there 
are "significant holes" in this shielding. 

Russell and co-workers warn that transients "represent a 
significant potential problem in terms of equipment interfer- 
ence. ..Failures will occur due to these transients; it is only a 
matterof time." 

A brief summary of Russell's findings appears in two 
papers published in the July issue of the IEEE Transaction 
on Power Apparatus and Systetns. The complete report, 
Measurement and Characterization of Substation Elec- 
tromagnetic Transients, (No. EL2982) is available from 
EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303, (415) 965-4081. Tko related papers on a long-term 
transient monitoring system in a 138 kV and a 500 kV 
substation and transmission line, by a team headed by M.D. 
Perkins of Westinghouse Electric Corp. in Pittsburgh, PA, 
are in the August issue of thelEEE Transaction on PAS. 
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Public Concerns 
Citizen concerns about the potential hazards of EM radia- 

tion associated with power systems are growing: disputes 
over substations have joined on-going controversies over 
transmission lines. The difficulties experienced by New 
York City's Con Edison and by Florida Power and Light 
(FP&L) may be anomen forotherutilities. 

Con Edison is building a substation near the United Na- 
tions and across the street from a housing development. A 
gmup calling itself HEED (Help End Environmental 
Danger) has succeeded in drawing attention to the plant, 
which is now half completed. In June, the City Council 
h e w  testimony on a motion to halt construction pending 
the writing of anenvironmental impact statement. 

Dr. Abraham Liboff of Oakland University in Rochester, 
MI, testified for HEED arguing for a cautious approach in 
light of new research showing that magnetic fields are more 
biologically active than previously thought. A number of 
local politicians also spoke in favorof HEED'S position. 

Con Ed says there is no risk, citing measurements from a 
nearby substation that showed magnetic fields are on the 
order of a fraction of a milligauss, 80 feet from the station 
and 30 feet above the street. Con Ed's Dr. Peter Freudenthal 
told the council that there are 20 other substations in the city 
and "it would be ridiculous to stop this project. " A decision 
fromthe City Council is expected soon. 

In Coral Springs, FL, the community is trying to stop 
FP&L from building a substation that has already been shut 
out from a neighboring community. Citizens wanted to in- 
voke a new state law, authorizing the state Department of 
Environmental Regulation (DER) to establish safety re- 
quirements for power lines (see MWN, JulyIAugust 1983). 
But, as DER's Karen Anthony told Microwave News, the 
law does not apply to substations. 

Appeals Court Lifts Ban 
On Project ELF Construction ... 

A federal appeals court has l i e d  the construction ban on 
Project ELF in what may be the final blow to opponents of 
the Navy's massive land-to-submarine communications sys- 
tem. The June 13 order of the Seventh Circuit Court of 
Appeals in Chicago suspends a district court injuction 
against further construction pending completion of a sup- 
plemental environmental impact statement (EIS) on the pro- 
ject (see MWN, March 1984). 

The appeals court is not expected to issue its decision on 
the pmject's future until this fall. Meanwhile, the Navy is 
proceeding with both the project and the mandated study. 

The State of Wisconsin and Marquette County, Michigan, 
the plaintiffs in the original suit, believe that the s&dy will 
be qpointless exercise if construction is allowed to con- 
tinue. In an interview shortly after the appeals court ruling, 
Shari Egglesou, Assistant Attorney General for Wisconsin, 
explained that the Navy is under no obligation to act on the 
EIS findings should they show a health risk associated with 
ELF radiation and that it is extremely unlikely that the 
study, which is not expected for release until Febmary 1985 
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at the earliest, will affect a project that is already largely 
completed. 

In a last ditch effort to slow the project, the state and the 
county applied to the US Supreme Court on August 1 for a 
stay of the appeals court order - thus reinstating the con- 
struction ban - until the court of appeals issues its deci- 
sion. The plaintiffs fded a similar motion with the appeals 
court on July 9. As we go to press, neither court has re- 
sponded. 

In the two paragraph order released on June 13, the three 
judges hearing the appeal stated that "we do not perceive 
any reason or justification for further delaying the im- 
plementation of this national defense project authorized by 
Congress and directed by t h e h i d e n t .  " 

The Navy has maintained throughout the court proceed- 
ings that national security will be jeopardized if the project 
is delayed. 

Construction has now resumed at the Wisconsin Project 
ELF site at Clam Lake, and the Navy expects to award a 
contract for the transmitter in Michigan by August 31, with 
construction on the state's Upper Peninsula to begin in Sep- 
tember. The Navy originally scheduled to complete the 
Clam Lake 'facility in September 1985 and fmish all work by 
April 1986. According to a Navy spokeswoman, the Navy is 
"currently assessing the impact of the four-and-a-half 
month delay created by the court-ordered injunction." ... AIBS Gets Key Role 
in Project ELF ElS 

The Navy has chosen the American Institute of Biological 
Sciences (AIBS) to coordinate the literature review and 
analysis for the Project ELF supplemental environmental 
impact statement (EIS). The review will cover the bioeffects 
literature for extremely low frequency (ELF) radiation pub- 
lished afterthe Navy's 1977 EIS. 

Under a $319,000 Navy contract, AIBS has set up a 
nine-member panel chaired by Professor H.B. Graves of 
Pennsylvania State University. Both Graves and an AIBS 
spokesman told Microwave News that panel membership 
and the topic m a s  to be covered will not be fmalized until 
mid-August and so they declined to discuss details -includ- 
ing who will serve on the panel. 

The panel's report will incorporate material from two key 
sources. In addition to data provided through the Navy- 
contracted literature search underway at the IIT Research 
Institute (IlTRI), in Chicago, IL, the panel will solicit re- 
search reports from experts in specific topic areas. 

Although the AIBS report will include the panel's sum- 
mary analysis, the EIS and its final conclusions will be 
written by the Navy. The Navy has set an October 31 due 
date for the report, hut Graves indicated that this date may 
be hard to meet. Should the Navy's schedule hold, a draft 
EIS will be filed in mid-November and a final version com- 
pleted sometime in the Febmary-April period. The Navy is 
also planning to hold public hearings, probably in Decem- 
her 

AIBS is a 9,000 member not-for-profit scientific and 
educational organization based in Arlington, VA. 



M Ws and Ca ff c er (confinuedfromp.1) 

months. The rats, which were housed in a pathogen-free 
environment, had a maximum average specific absorption 
rate (SAR) of 0.4 WKg. One hundred rats were used as 
controls. 

Guy's results were presented at the annual meeting of the 
Bioelectromagnetics Society (BEMS) in Atlanta in mid-July 
by Drs. C.K. Chou and Lawrence Kunz. In two separate 
papers, they delivered low-key assessments of their fmd- 
ings: a doubling of the weight of the adrenal glands and an 
excess of total malignancies among the exposed rats. Both 
effects were statistically significant. The speakers did not 
link the two effects, however, treating them as independent 
fmdings. 

Kunz, the group's veterinary pathologist, noted that the 
incidence of each type of cancer in the rats was not in itself 
significant. The increase in cancer only became statistically 
reliable when the data were collapsed into a total cancer 
incidence index. In addition, he said that the cancer rate was 
not significant compared to historical controls rather than 
those actually used. 

A Private Meeting 
The presentations lefi much of the audience confused 

about what the results mean. But a clearer picture emerged 
later during an informal meeting with Kunz in Guy's hotel 
suite. Among those attending the briefmg were researchers 
from EPA, the National Institute for Occupational Safety 
and Health (NIOSH), Dr. Chang, Dr. Don Justesen of the 
VA Hospital in Kansas City and Dr. Sam Milham of the 
Washington State Department of Social and Health Ser- 
vices. 

Kunz reviewed the cancer data in some detail: There were 
16 malignant tumors among the exposed rats, but only four 
among the controls. He went on to describe each type of 
tumor. 

Based on this list, Chang and Milham immediately de- 
duced a pattern of increased malignancies in the endocrine 
system. There were seven endocrine neoplasms among the 
exposed rats compared to only one among the controls: two 
thyroid. two pituitary and three cortical adrenal tumors. 
(The adrenal, thyroid and pituitary glands are part of the 
endocrine system.) 

Kunz also revealed that there were six pheochro- 
mocytomas or pheos --benign adrenal tumors- among 
the exposed rats but none in the controls. Pheos secrete 
epinephrine, a neurotransmitter, and are associated with 
high blood pressure and headaches. They have also been 
connected with stress. 

Puffing the Data Together 
The emerging psltem of experimental results differed 

from the isolated observations presented at the conference. 
The exposed rats experienced a doubling of their adrenal 
mass, an increase in the number of adrenal and other 
endocrine tumors, and an increase in the number of benign 
adrenal tumors, as well as a general increase in overall 
NmOIS. 

?kro theories were put forward by those assembled in 

Guy's suite. The observed effects could be caused directly 
by the micmwave radiation, or they could be the manifesta- 
tion of ageneral stress reaction brought on by the radiation. 

Guy's results could provide an experimental basis for the 
widely repoited complaints among workers chronically ex- 
posed to microwave radiation: headaches, dizziness, mem- 
ory toss and fatigue. These symptoms have became known 
as "the microwave sickness. " 

Kunz resisted the notion that his results formed a coherent 
and consistent picture of adverse effects. He suspected that 
the increase in cancer was not a true finding. "I doubt that 
thesedata arereproducible," he said. 

All those present wanted to see the experiment repeated, 
a desire that would take y e m  to satisfy. "We might be 
seeing anything from an anomolous lowering of controls to 
a true difference indicative of non-specific stress," Justesen 
said. 

Milham, an epidemiologist and physician, later summed 
up the general sentiment of those who had heard the Kunz- 
Guy briefing: "There appears to be a pattern in the data. It 
says at minimum that the experiment should be repeated. " 

One common observation was that Guy's group had not 
set out to test whether microwaves are carcinogenic - in- 
stead they studied a large number of health-related end 
points looking for any and all ill effects. A second study 
could be specifically designed to test for the microwave- 
cancer link. 

A Provocative Finding 
The results of Guy's experiment are still under review by 

Air Force officials. One Air Force researcher told Mic- 
rowave News that he would prefer to withhold comment 
until the tumor analysis had been completed. The raw data, 
including computer tapes of all the individual data points as 
well as the pathology slides will be made available to all 
interestedparties, he said. 

The Air Force has sent the Guy results to Dr. E.H. Vemot 
of the Toxic Hazards Research Unit at the University of 
California at Irvine for an independent analysis. In a letter to 
the Air Force, Vemot wrote that the "finding of excess 
malignancies in the exposed animals is provocative. " 

Guy referred all questions about the biological aspects of 
his study to Kunz. Guy's chief assistant, Professor Chou 
said in an interview that, "We are all concerned about this, 
but we should realize that we had a small sample size." He 
concluded that "I cannot say that microwaves cause cancer 
at this time." 

For the moment, everyone is anxiously awniting the pub- 
lication of Guy's results so that the many explanatory hy- 
potheses atready circulating through the research commu- 
nity canbe tested. 

A description of Guy's experiment and his fmdings will 
appear in nine volumes published by the Air Force; a num- 
ber of these are already available. The findings discussed 
here are not ready for distribution but should be printed soon 
as "Volume 8." For more information regarding the 
availability of copies, contact the Air Force's contract moni- 
tor, Jerome Krupp at the USAF School of Aerospace Medi- 
cine, Bmoks AFB, TX 78235. 
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lmplications for ANSlStandard gin of ten was then factored in. The frequency dependent 
exwsure midelines. 1 mW/cmz in the 30-300 MHz hand. 

The rats in Guy's experiment were exposed to an SAR of stem fromke 0.4 W K ~  level. 
0.4 WKg, precisely the SAR level specified by ANSI as More than one of the representatives from the federal 
safe. "Whole body SARs below 4 W/Kg were not by con- agencies who attended the Kunz-Guy meeting noted that the 
sensus associated with effects that demonstrably constitute a new cancer results, if conlirmed, would undermine the ade- 
hazard," the ANSI committee wrote in 1982. A safety mar- quacy of the ANSIstandard. 

Past Cancer Studies 
While Guy's experiment is certainly the most ambitious 

study, it is not the fmt to fmd a connection between cancer 
and microwaves. The issue has been and continues to be 
quite controversial, at least in part because there are so few 
studies in the bioeffects literature. 

As Dr. William Kirk wrote in EPA's soon-to-be-released 
Biological Effects of Radiofrequency Radiation, "Because 
few RF radiation studies in man or animals have employed 
life span or cancer as end points and none has had sufficient 
statistical power and adequate quality contml ... the ques- 
tions of RF radiation carcinogenesis or life shortening are 
still open. None of the complete reports in the literature 
presents a convincing case for the existence of a 
significantly increased risk of cancer induction ... The data 
of Szmigielski et a[., however, raise the possibility that RF 
radiation may act as acancer promoter.. . " 

Szmigielski and co-workers at the Center for Radiobiol- 

mmely low (nanowatt) levels of broadcast radiation (see 
MWN, December 1983). EPA, which funded the study, 
faulted Morton's analysis andrefusedto publish his report. 
a Drs. John Lester and Dennis Moore of the University of 
Kansas School of Medicine in W~chita uncovered a pattern 
of cancer incidence which appeared to be related to expo- 
sure to radar radiation, though they warned that the relation- 
ship was not strong enough to establish a correlation be- 
tween the two (see Journal of Bioelectricify, 1, 59,1982 and 
MWN. July/August 1982). 
a The 1978 epidemiological study of Americans stationed at 
the U.S. embassy in Moscow uncovered a relatively high 
proportion of cancer deaths among female employees. Dr. 
Abraham Lilienfeld of Johns Hopkins University in Balti- 
more, MD, the study d i i t o r ,  noted that there was also an 
anomalously high incidence of cancer among women 
stationed in other U.S. embassies in Eastem Eumpe who 

ogy and Radioprotection in Warsaw have shown that served as conhqis. Lilienfeld could not explain this fmding, 
microwaves can promote cancer: 2450 MHz radiation is a but hesitated placing too much importance on it because of 
co-carcinogen with benzopyrene (Bioelectromagnetics. 3, 
179, 1982). They discovered that microwaves accelerated 
the development of spontaneous and chemically induced 
tumors in mice. The Polish group concluded that, "It re- 
mains an open question as to whether the tumor-accelerating 
effect observed in mice exposed to MW fields at 5 mW/cmz 
is due to specific interaction of the radiation at the cellular 
or subcellular level ... or to a nonspecific stress and/or adap- 
tation reaction." 

The other major paper in the microwave-cancer literature 
was published in 1962 by Susan Prausnitz and Dr. Charles 
Susskind of the University of California, Berkeley. They 
irradiated mice with pulsed 9.27 GHz microwaves (2 mic- 
rosecond pulses, 500 pulses per second) for four and half 
minutes a day for 59 weeks at a level of 100 mW/cmz and 
found an indication of leukemia -an increase in neo- 
plasms of the white blood cells (IRE Transactions on 
Bio-Medical Electronics, 9, 104, April 1%2). In a 1976 
review, the Food and Drug Administration called this exper- 
iment "the most discomfiting fmding in the available litera- 
ture." Nevertheless, no attempt has ever been made to rep- 
licate the Prausnitz-Susskind study. 

Epidemiological Studies 
A number of epidemiological studies have suggested a 

link between microwaves and cancer, though none are con- 
sidered reliable. 

Dr. William Morton of the University of Oregon in Port- 
land has correlated the incidence of leukemia with ex- 
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the small sample size and the long latency periods asso- 
ciated with cancer induction. The microwave exposures at 
the embassy in Moscow were very low, in the microwatt 
range. 

In addition, over the last few years there have been eight 
papers linking leukemia to extremely low freqnency (ELF) 
electromagnetic fields (see MWN, March and June 1983). 
The current consensus among researchers is that the biolog- 
ical action by ELF radiation involves a diierent mechanism 
than higher frequency radiation such as microwaves 
- though the distinction may be blurred when microwaves 
are modulated at ELFfrequencies. 

Cancer Clusters in the Workplace 
There have been at least two clusters of cancer among 

workers exposed to microwaves on the job. In each case, 
the ensuing investigations were inconclusive. 

In 1980, workers at the Communications Workers of 
America Local No. 4354 in Ragersville, OH, reported that 
five out of eight members of its AT&T Long L i e s  Depart- - 
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ment had developed cancer since 1971. NOSH was called 
in to study the cluster, but investigators decided that it was 
an accidental grouping, unrelated to microwaves (see 
MWN. February 1981). 
0 Also in 1980, the United Paperworkers International 
Union disclosed a cluster of nine cancer cases among twenty 
women working on RF sealers at the Beaverite Products 
Plant in Beaver Falls, NY. MOSH was again called in but 
could only identify six cancer cases. The agency did find 
that the women were exposed to radiation levels far in ex- 
cess of the then current 10 mW/cmz standard. NOSH de- 
cided to terminate the study, because as epidemiologist 
lkrry Leet explained to the union, "There is no convincing 
evidence in the scientific literature to indicate that RF radia- 
tion causes cancer in humans or animals" (see MWN, No- 
vember 1981). NIOSH bas been trying to set up an 
epidemiological study of RF sealer operators for nearly ten 
years without success. 

In the mid-1970's, two radar repairmen at the Naval Air 
Station at Quonset Point, RI, developed pancreatic cancer 
and endocrine disorders (the pancreas is part of the 
endocrine system). One of them, Robert Engell, charged 
that his condition stemmed fmm working with Tactical Air 
Navigation (TACAN) systems and filed a $4.5 million suit 

UPDATES 
COMPATIBILITY & INTERFERENCE 

ARRL v. Cable TV. ..The FCC bas denied the American 
Radio Relay League's (ARRL) petition to bar cable televi- 
sion operators from frequencies used by the Amateur Radio 
Service. Calling the league's proposed solution to interfer- 
ence problems "excessive," the commission ruled that dis- 
putes can be solved through cooperation, as demonstrated 
by the joint special committee (of ARRL, the National 
Cable Television Association and FCC staff representatives) 
set up since the petition was filed in 1982 (see MWN. Octo- 
ber 1983 and March 1984). As outlined in the commission's 
June 15 decision (No. 84-283 on RM4040), the league 
claimed that severe interference, particularly on cable TV 
Channel Eat 144-150 MHz, was "a direct result of cable TV 
systems using inadequate shielding, low quality compo- 
nents, poor cable installation techniques and inadequate 
maintenance." While noting "it is clearly the responsibility 
of the CATV system operator to solve such interference 
problems," the commission concluded there is "no justifi- 
cation in the record to preclude frequencies" from cable TV 
use. 
RFI-Free Sateom Sites ... Spectrum Planning Inc. has come 

with a simple way for finding interierence-free sites for 
C-band satellite earth stations. The company's new Pocket 
Map system can identify locations which are free of RFI 
from and to 4 and 6 GHz terrestrial microwave systems. 
Spurious 4 GHz radiation can degrade the operation of sat- 
corn receivers, while 6 GHz signals from uplink facilities 

- - 
against Ill', Raytheon, General Dynamics, Varian Asso- 
ciates and Rockwell International. The suit was settled out 
of coult under the stipulation that the amount of the settle- 
ment remain confidential (see M W N .  November 1982 and 
January/February 1983). The issue of causality was never 
addressed in court. 

1978 NIOSH Study 
In 1978, NIOSH released a literature review of the car- 

cinogenic properties of RFIMW radiation (Carcinogenic 
Properties of Ionizing and Non-ionizing Radiation: Volume 
II -Microwave and Radiofrequency Radiation, March 
1978). That study found that there was almost no informa- 
tion in the scientific and medical literature. 

NOSH argued in favor of a hypothesis proposed by Dr. 
Milton Zaret that an increase in cardiovascular disease and 
an "alleged" rise in cancer incidence in North Karelia, 
Finland, could be amibuted to nearby high-power, Soviet 
radars (Medical Research Engineering. 12 13,1976). In his 
analysis, EPA's Kirk discounts this theory as a 
"misunderstanding/misinterpretation," noting that a Fin- 
nish government spokesman bas denied any knowledge of 
increased cancer in North Karelia or of any other 
microwave-related effect. Al 

can in turn interfere with microwave receivers. The Pocket 
Map system factors in the transmit power, antenna discrimi- 
nation, antenna centerline and transmission l i e  loss of the 
terrestrial station with the gain and sidelobe of a standard 
earth station antenna to fmd acceptable sites. The technique, 
which also takes into account predicted propagation losses 
due to variations in terrain, pmduces maps which can be 
placed over USGS regional maps. For more information, 
contact Spectrum Planning's Randall Oster, 1850 N. 
Greenville Ave., Richardson, TX 75081, (214) 699-3536. 

LITIGATION 
Burgis Case Settled ... Former Army radar technician Stan- 
ley Burgis settled his suit against Western Electric (now 
AT&T Technologies Inc.) for an undisclosed sum on July 18 
(see MWN, December 1982). Burgis claimed that radiation 
from M-33 radar caused cataracts and retina damage. Ac- 
cording to Burgis's attorney Gerald McHugh Jr., at the 
Philadelphia fm of Litvin, Blumberg, Matusow & Young, 
a condition of settlement is that the tcms remilin completely 
confidential. Althoueh McHueh rehsed to comment on the 
settlement, a source &miliar 4 t h  the proceedings told Mic- 
rowave News that it was "very substantial." McHugh esti- 
mated that his client was periodically exposed to over 40 
mW/cmz and routinely exposed to 5 to 10 mWlcm2 during 
the nine months he worked on the M-33 radar in the early 
1950's. These estimates were based on Army and Air Force 
hazard surveys of other Western Electric M-33 radars. The 
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case, filed in 1980 before the US District Court for Eastem 
Pemsyivania in Philadelphia, was scheduled to come to 
trialonJuly 31. 
EBI Patent Suit ... Electro-Biology Inc. (EBI) is seeking 
over $16 million from the manufacturer and marketers of a 
bone regenerating system it claims uses the same pulsed 
electromagnetic fields (PEMFs) as the EBI Bi-Osteogen 
unit. In a complaint filed in the US District Court for the 
Northern District of Texas on April 25, the Fairfield, NJ, 
company charged American Medical Electronics Inc. 
(AME) and its independent sales representatives with patent 
infringement and false representation of their product. 
AME, based in Dallas, TX, has answered the charges, and 
the case is now in discovery. EBI V~ce President Richard 
Reisner told Microwave News that "signal specificity is 
key" to the effectiveness of the Bi-Osteogen system's non- 
invasive treatment of hard-to-heal fractures. He noted that, 
although it is possible that other signals might prove effec- 
tive, EBI believes that the signal used in AME's Physio- 
Stim (for humans) and Thorough-Stim (for horses) units is 
the same as the Bi-Osteogen's. (There is no scientific con- 
sensus on how important signal characteristics are in achiev- 
ing an effect.) Late last year, EBI concluded a successful 
defense against patent infringement claims from a sub- 
sidiary of Canada's Inco Ltd. (see MWN. December 1983). 

MEASUREMENT 
Magnetic Fields from Household Appli ances... The IIT 
Research Institute (IlTRI) of Chicago, IL, has completed 
the most detailed survey to date of magnetic fields from 
household appliances. Worst case measurements on 100 dif- 
ferent appliances of 25 basic types by IITRI's J.R. Gauger 
found that 95 percent of the maximum magnetic fields at a 
distance of 1 foot (ft) were below 100 milligauss (mG) and 
below 1 mG at 5 ft. The maximum value at 5 ft was 4.7 mG. 
Small appliances with light motors in lightweight casings 
produced stronger fields than large appliances where the 
motor is often well shielded. For example, the maximum 
reading 1 ft from a can opener was 270 mG, dropping to 1.9 
mG at 5 ft, while the maximum readings for a dishwasher 
were 26 mG and 0.7 mG at 1 and 5 ft respectively. The 
measurements were taken at 60 Hz. One electric shaver, 
however, generated its primary field at 120 Hz, and a televi- 
sion without a power transformer produced a 58 Hz field, 
the vertical sweep frequency. Background levels in the 
homes where the measurements were taken ranged from 0.5 
to 1 mG. (The Earth's natural magnetic field, which is es- 
sentially static, is approximately 0.5 G, or 500 mG.) 
Household Appliance Magnetic Field Survey, Technical 
Report E06549-3, March 1984, was prepared for the US 
Naval Electronic Systems Command, Washington, .DC 
20360. 
Resources. ..NBS has published Electrical Parameters in 
60 Hz Biological Exposure Systems and Their Measure- 
ment: A Primer, Technical Note 1191, by M. Misakian. It is 
available from the Government Printing Office, Washing- 
ton, DC 20402 for $2.25 (prepaid). Order No. 003-003- 

- - 
02581-1.. ..Georgia Tech's Dr. Glenn Smith has published 
an article on "Litat ions on the Size of Miniature Electric 
Field Probes," in the June lEEE Transactions on Mic- 
rowave Theory and Techniques. ... And a Canadian group 
headed by Health and Welfare's Maria Stuchly has written a 
paper on the performance characteristics of implantable 
E-field probes, which appears in the July IEEE Transac- 
tionson Biomedical Enaineerina. 

MEETNVGS 
Hazard Assessment Symposium ... EPA is sponsoring a 
Symposium on Electromagnetic Field Meusurements for 
Hazard Assessment on October 10-12 at the Hacienda Re- 
sort Hotel and Casino in Las Vegas, NV. In addition, there 
will be a oneday tutorial, An Introduction to Non-Ionizing 
Radiation, on October 9. Among the topics on the agenda 
are the limitations of available instrumentation, new bmad- 
band and narrowband meters and calibration techniques. 
For more information, contact: Sheri Mamhall, Dynamac 
Corp., PO Box 2198, Kensington, MD 20895, (301) 468- 
2500. 
DOE-EPRI-NYS Bioeffeets Review...This year re- 
searchers working under grants from the New Yo* State 
Power Line Project will join those with funding from DOE 
and EPRI, who are studying the biological effects of high 
voltage 60 Hz and DC transmission lines at the 1984 Con- 
tractors Review. The meeting will be held at the Sheraton 
Hotel in St. Louis, MO, November 5-7. A block of rooms 
has been set aside for participants, and a s p i a l  rate is 
available if you mention "DOE" to the reservations 
operator. Summaries of all the projects will be available two 
weeks before the meeting. If you are planning to attend or 
want a copy of the summaries, contact Dr. William Wisecup 
before September 1, Aerospace Corp., Suite 4M)O, 955 
L'Enfant Plaza, SW, Washington, DC 20024, (202) 488- 
6328. 

MILITARY SYSTEMS 
EMP System on Chesapeake Bay ... The Navy's plnn to 
build a powerful Electromagnetic Pulse Radiation Environ- 
mental Simulator for Ships (EMPRESS n) on Maryland's 
Chesapeake Bay has met strong opposition from Governor 
Harry Hughes. In a July 13 response to an angry June 18 
letter from Hughes, Secretary of the Navy John Lehman, 
Jr., promised to complete an environmental impact state- 
ment (EIS) before making a fmal decision on where to site 
the EMP generator. The Navy hopes to release a draft EIS in 
August. In order to test how well ship electronics would 
survive during a war, the EMPRESS I1 barge-mounted an- 
tenna would emit radiation similar to that released by a 
nuclear explosion. The EMP fields could reach 50 kV/m on 
ships approximately 100 meters from the proposed antenna. 
The invexted cone antenna will be 130 ft high by about 200 
ft across the top. EG&G Washington Analytical Services 
Center recently won a $20.3 million contract to design and 
develop EMPRESS II, which is scheduled to begin opera- 
tion in 1987. Meanwhile, the Navy is discontinuing use of 
EMPRESS I, a less powerful, land-based system located at 
PointPatience, Solomons, MD. 
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UPDATES 
POWER UNES 

State Actions. .. Florida...A $200,000 study of power line 
health and safety is getting underway in Florida to help the 
state's Department of Environmental Regulation evaluate 
the need for new mles. A five-member panel chaired by 
Pmfessor H.B. Graves of Pennsylvania State University is 
scheduled to submit a report by January 1. The study is 
being funded by a consortium of Florida utilities: the state 
legislahlre mandated the investigation last year without pro- 
viding necessary Funding (see M WN, July/August 1983). 

... Nevada...A June 1 federal court decision clearing the 
way for ak500 kV power lime through Henderson, NV, has 
been appealed. It all started when the town bmught suit last 
year t6 move the l i e .  Henderson argued that the envimn- 
mental imoact statement (EIS) for the 500-mile Intermoun- 
tain POW; Pmject line ihade&ately addressed health and 
safety issues and that the U.S. Department of Interior had 
overstepped its authority in granting mute approval. Judge 
Leland Nielsen of the US District Court of Nevada found 
that the EIS was adequate, and more importantly, that local 
law could not take ~recedent over federal authoritv to erant 
right-of-way on fedkral land (Citizens for a ~et te ;  ~eGder- 
son v. James Watt, (N-LV 83-306, HEC). The appeal was 
filed June 22 in the US Ninth Circuit Court of Appeals in 
Las Vegas by theplaintiffs' attorney, WibethFoley. 

... Virginia ... A joint subcommittee of the Virginia legisla- 
ture set up to study power line health and safety issues (see 
MWN. June 1984) will hold its fmt hearing on August 9 in 
the town of Floyd. A second hearing for expert testimony 

Microwave News reaches a select audience of specialists in 
non-ionizing radiation, and you can too. AdvelGse in Mic- 
rowave News classifieds. Rates start at $50 for V32 of a 
page, $95 for V16 and $175 for V8. For information or to 
reserve space, callus at (212) 725-5252. 

VDTHealth and Safety 
VDT News is the resource for reliable, upto-date infoma- 
tion on VDT health and safety. Coverage includes research, 
legislation and resources. Order today ($18/year for individ- 
uals [personal check required], $35/year for institutions.) 
Orders must be prepaid. Send to: VDT News, PO Box 1799, 
Grand Cenhal Station, New York, NY 10163, (212) 725- 
5254. 

* 
VDTr BS3 Now Available 

Video Display Terminals: 1983 Health and Safety Update is 
now available for only $7.50 prepaid. VDTs: Health nnd 
Safety 1981-1982 is still only $6.95 prepaid. Order your 
copies from VDT News now. 

will be held in Richmond in September or October. For 
infoxmation, contact Ms. Terry Mapp, Division of Legisla- 
tive Services, Virginia Legislature, PO Box 3A-G, 
Richmond, VA 23208, (804) 786-3591. 

VDTs 
Regulations for VDT Radiation? ... Federal regulation of 
VDT radiation emissions falls within the authority of the 
Radiation Control for Health and Safety Act of 1968, ac- 
cording to a legal note published in the November 1983 
Southern California Low Review (Vo1.57, No.1). Author 
Sheryl Gordon McCloud argues that the Act "enables [the 
Center for Devices and Radiological Health] to regulate a 
risk of injury," (emphasis McCloud's) and that such a risk 
exists with VDT radiation emissions. The note, Pink Collar 
Blues: Pote~tial Hazards of Video Display Terminal Rdia- 
tion, challenges federal poficics which-assume that available 
data on VDTs are conclusive. McCIoud argues that, "In the 
face of [the uncertainty about possible hazards], govem- 
ment publicatious assure us that VDTs are safe and that 
cunent standards are adequate. This note seeks to discredit 
these conclusions and to undermine the complacency they 
engender." She advocates "that federal rulemakers and pol- 
icy makers acknowledge that our knowledge of VDT 
hazards is incomplete, and that our current rules, policies 
and standards offer no guarantee of safety to workers." 
Single copies of the law review are available for $9.00 each 
from the Gould Schwl of Law, The Law Center, U~versity 
of Southern California, University Park, Los Angeles,'CA 
90089. (continuedonp.I2) 

Can You Afford Not to Subscribe toMicmwave News? 
Are you reading someone else's copy of Microwave News? 
Or are you breaking the law and reading a photocopy of 
Microwave News? STOP! Subscribe today. 

MicrnwaveNews R e s u c h  Sewice 
To help our readers stay on top of legislative and regulatory 
developments, Microwave News now offers a research ser- 
vice. For a small fee, our staff will obtain and send you 
copies of legislation, regulations and other important docu- 
ments. Resource areas covered include: powerlimes, state 
exposure standards, government reports and VDT health 
and safety legislation. 
The cost for this service is $0.25/page with a minimum of 
$3.50 per document, plus postage. Rush orders cost $0.401 
page with a minimum of $7.50 a document. We also will do 
indepth research for you at $20.00 an hour. 
For a list of available materials or for more information, 
write Microwave News Research Services, PO Box 1799, 
Grand Centnl Station, New York, NY 10163, or call (212) 
725-5252. 
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FROM THE FIELD 
¤PA Options Paper on RFIM W Guidance 

As we reported in o w  June issue, the Environmental Protection BiologicalEffects 
Agency's (EPA) proposed guidance for public exposure to Biological effects are related to the rate at which RF energy is 
radiofrequency and microwave (RFIMW) radiation has met stiff absorbed by an individual. This "dose rate" is usually expressed 
opposition within the agency and may be scrapped. It is now as watts per kilogram of body mass (W&) and is termed the 
known that the objections are cominp from EPA's Offce of Policv SuecifiE Absorution Rote GAR). The available information on 
Planning and ~viluation (OPPE). g n  May 11, sh>ly &er t11> diolo~ical eff&ts of RF radiation have been critically reviewed and 
drag7 guidance was submined for internal apeno, review ~ r i o r  to summarized in [an1 extensive rewn rrrerrared by ORD; the rewrt 
publi&ztion in the Federal ~&ister, ~ e ~ u &  ~is is tant  Adminis- 
trator Jack Campbell of OPPE circulated an options paper rec- 
onunending that EPA take no regulatory action on RFIMW radia- 
tion. The Ofice of Radiarion Programs (ORP), opparently sur- 
prised by OPPE's stance, is now lobbying to sove tlre guidance it 
spew jive years developing. Agency oficiols have remained un- 
usuaiiy tight-lipped about the ongoing struggle, and will only say 
thnta decision isexpectedby fall. 

Thefill ten of Campbell's options paper is printed below. The 
paper was addressed to Assistant Adminisnators Joseph Cannon, 

has been reviewedand approvedby &e [science Advisory BO&I 
(SAB) for the purpose of standard-setting, although the SAB of- 
fered w guidance in where the standard shouldbe set. 

A very wide range of biological effects has been observed in 
experimental animals: 

0 At levels far in excess of that found in the general envi- 
ronment, short-term wbole-body exposure to RF radiation 
can be lethal (typically for SAR > 30 WKg). Brief expo- 
sure to similarly high RF levels in experimental animals has 
been shown to lead to b i i  defects. increased resomtions. 

0Jjice of Air unrl Radiotion. and Bernurd ~ o l , i . ~ t r i ~ .  Ofice of lowcrbirth weight and reduced survi;alrales ingeneA. 
' 

Research ondDevelopment (ORDI. u At somewhat lower SAR levels of 630 W/Ke (but still far u. 

Options for Addresing Potentially Adverse above levels found in the general envimnment), generally 
Health Effectsfrom observed effects in experimental animals include decreased 

Public Exposure to Radiofrequency Radiation birth weight, rwluced fertility, and various immunologic, 
hematologic and hormonal effects. Changes in animal be- 

ORP'SPROPOSAL havior have also been observed. (In some experiments. a 
O W  is rammendine that EPA use its Federal Radiation Coun- SAR in the range 4 6  W/Kg has been found to be lethal to 

cil Authority to propose-guidance which would limit pubtic expo- 
sure to radiohe4uencv IRD radiation. More smcificallv. OW'S . . .  . 
proposal would provide federal guidance that fi expos& to the 
public should be limited to a whole-bodv Sorcific Absororion Rate . '  . 
?~AR)equal to or less than 0.04 watts perkilogram(~kg).  

ISSUES FORRESOLUTION 
- - 

The primary issues requiring resolutiouare as follows: 
1. Should EPA propose guidance? 
2. If guidance is to be proposed, what SAR value is appro- 
priate? 

BACKGROUND 
There am no federal standards/~uidelines for controlline excu - - .  

sure of thegeneralpublic to W radiation in the environment at this 
time. (But there am FDA standards for microwave ovens. OSHA 
reco&ndations for limits on occupational exposures and a vol- 
untary "standard" for occurrational exwsure develooed bv the 
~mehcan  National ~tmddnls'lnrtitu~e (ANSI).) 

Thew is no statutow resuirement to oromule;~te RF limits. but - .  - 
the agency has been requested to prepare guidance by various 
federal (FCC, NTIA), state and local agencies and private sector 
groups. Public comments to a December 1982 ANPRM [advanced 
notice of proposed rule making] strongly supported the develop 
ment of RF guidance. 

O W  believes guidance is needed to: (1) Limit the potential 
public health consequences of increasing and continuous exposure 
to RF radiation in the general environment, and (2) Provide a 
Sound basis for (hopefully) uniform state and local standards. Final 
promulgation of Federol Radiation Guidance requires the Presi- 
denfssignature. Guidance would not be "enforced" by EPA; each 
federal agency would be separately responsible for implementing 
and complying with the guidance, e.g., the FCC is granting or 
renewing radio licenses. 

Important RF sources include such facilities as AM and FM 
radio stations, television, radar, satellite communication and mic- 
rowave relay systems, land mobile radio and amateurradio. 

rats, dogs andrabbits.) 
o At SAR levels bee inn in^ to moroach those that mav be " " .. 
formed in this general environment (somewhat less than 4 
WIKa). the oublic health sienificance of the observed biw 
logi&eff&Is;are stit1 coolkversial. Retiminary findings 
include various neurological, metabolic and histologic 
changes in animal tissue and cells in vitro; behavioral 
changes in animals exposed under conditions of high am- 
bient tempenhue and humidity; and some tentative indico- 
tion that RF radiation may act in some cases as a cancer 
promoter or co-carcinogen in animals at a whole-body SAR 
of 2-3 WIKg. 

In regard to the Specific Absorption Rate, the ORD repon's 
Summary and Conclusions Section finds that "the data currently 
available on the relation of SAR to biological effect show evidence 
fur biological effects at an SAR level of about 1 WKg. This value 
is lower by a factor of 4 than 4 WKg, the value above which 
reliable evidence of hazardous effects was found by ANSI (1982) 
following a review of the literature in February 1979." W~th re- 
spect to body ("core") temperahues, the review's Summary finds 
that "exposure of human g i g s  at frequencies in the resonant 
region at an SAR of approximately 1 WKg produces signit~cant 
changes in body temperature under some environmental condi- 
tions." 

The report thus concludes that the "review of the currently 
available literature on RF radiation provides evidence that biolog- 
ical effects occur at an SAR of about 1 WKg; some of them may 
be significant under certain environmentai conditions." 

Publlc Exposure Data 
Over the last decade, O W  has made fairly extensive mca- 

surements uf RF radiation in the general environment. These mea- 
surements were generally made in terms of power densities (rather 
than SARs) expressed in terms of microwatts per square centimeter 
(uWlcm2). Even in urban areas, where RF radiation levels am 
generally much higher than in rural regions, very few (9 any) 
individuals in the generalpublic are currently exposed to a SAR of 
I WIKg. 
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FROM THE FIELD 
ORP studies found that in 15 major U.S. cities 99.4 percent of 

the population were expored to powcr densities < 1 uWlcm' in the 
pr i&G frequency range of interest (equivalent to a SAR of 
< O.WW WlKg at resonance). About 0.3 percent of the popula- 
tion was found to be exposed to power densities from 1-to-2 uW/ 
cn?; 0.07 percent from 5-to-10 uW/cd and 0.02 percent from 
10-20 uW1cd. (For reference, a 20 uW/cm2 exposure is eqniva- 
lent to a SAR of about 0.008 W/Kg at resonance.) The median 
exposure was estimated to be 0.13348 uW/cd. Power densities in 
non-urban areas would typically be several factors of 10 lower. 
Thus, only a very small fraction of the population is exposed to RF 
levels that even approach those that are currently thought to be 
sienificant. The maximum level measured in urban emund-level 
locations commonly frequented by people was 16.9 uWlcd  
feuuivalent to SARof about 0 . W  W K e  fatresonance)). . . 

Sources likely to produce the most significant poGlation expo- 
sure levels are FM radio and VHF television sotions. Field inten- 
sities generally decrease rapidly as one moves away f m m  the 
bmadcast tower. Power densities fmm FM radio stations, for ex- 
ample, typically drop by a factor of 10 as one moves away from the 
base of the tower by a distance on the order of 150 feet. EPA 
meanuements inside high buildings that are close to broadcast 
antennas have found power densities up to about 100 uW/cd (or 
about 0.04 WlKg at resonance). In special circumstances. EPA 
measurements at locations containing multiple-towers andlor 
multiple-antennas in very close proximity found power densities 
on public property of up to about 7,MX) uW/cn? (or about 2.8 
WlKg at resonance). While often accessible to the general public. 
comparatively few people approach such locations and those 
people are typically thereforonly a brief period. 

ORP'sRatioaalefor tbePmpwed 0.04 WiKg Standard 
O W  is proposing to talre this 1 WlKg SAR value and reduce it 

to 0.04 WKg to derive RF guidance for the general public. On the 
draft proposal, O W  actually staits with a SAR value of 4 WKg, a 
level at which biological effects are "obviously adverse." and 
ieduces itto0.04 WKgby using asafety factorof 100.) 

The basisforORP'sproposalis asfollows: 
n The 4 WlKg SAR "observed effects" level is based 
lwelv  on animal data for short-duration exposures under 
ooi-&ssfu~ temperature and humidity conditions. ( ~ t  
biaher temoerature and humiditv conditions. effects should 
o c C u r a t ~ o \ ; e r ~ ~ ~ s . )  
0 There is currently little information on long-term effects 
inanimalsorhumaos. 
0 There are considerable differences in buman susceptib'ility 
to thermal stress. Young children and older individuals are 
especially sensitive. 
0 Some biological effens are known to occur below 4 
WKg. 
0 The SAR within specific parts of the body can exceed the 
whole-body average SAR value by as much as a factor of 
100. 
o For occupolional exposures, the "safety factor" selected 
by the American National Standards Institute for its volun- 
tary standard was 10. (For ionizing radiation, an additional 
factor of 10 is used to go from an occupational to a general 
population standard. A similar choice for RF radiation 
h"uldresult inanoverallsdcfcty factorof 100.) 
n Anibient temperature and humidity conditions in thc gen- 
eral envimomeht may be such as to impose thermal stress 
even ignoring the additional thermal stress potentially asso- 
ciated with RFradiation. 
0 Mathematid simulations suggest a 2.3 WlKg SAR 

should lead to a 1 degree C increase- in human ("Mre") 
temperature. (Occupational standards recommend that 
workers should not -be permitted to continue their wok  
when their temperature rises by 1 degree C.) A 1 WlKg SAR 
is estimated to increase core temperam by about 0.5 de- 
m c .  - 
o Economic impacts do not appear to be especially sensitive 
toche safety factorof 100. (Moreonthisshortly.) 

OPPE Position 
OPPE recommends Option 1 [see below] which provides for the 

dissemination of all available health information to the public. 
FCC and others intereaed in this issue. OPPE does not believe 
available dataindicate a need forEPAregulation, because: 

0 There ate only a few facilities (if any) exposing individ- 
uals to RF A a t i o n  at levels wbere adverse effects have 
beenobserved inanimal studies. 
0 Studies did not show effects thought to be advem until 
the SAR was > 1 WlKg, while it is true that most animal 
studies were shoe in duration and didn't account for~bieher " 
temperature or humidity. This is several orders of mag- 
nitude above typical exposfm levels. 
0 We have IW basis to assume that long-term biological 
changes will be adverse to human health. This kind of un- 
certainty iscomnmnamong EPA's bealth related actions. 
0 It is probably true (although we don't have epidemiologi- 
cal data that children and the elderly are more sensitive to 
RF radiation but the number of exwsed m o l e  must be 
remembered: 99.4 percent of the u rbk  pop~latibn and @re- 
surnably) essentially 100 percent of the he population are 
exposed to less than 0.0004 WKg. (The remainder of the 
urban population is thought to be genemlly exposed to less 
than0.008 WlKg.) 
0 It is true that biological effects ate known to take place 
below 4 WlKg but it is not established that these are ad- 
verseto human health. 

The safety factor of 10 chosen by ANSI is arbihary; the 
safety factor of 100 proposed by O W  is equally so; both are 
well below the observed health effectslevel. 
0 While it is possible that ambient weather conditions could 
exace&ate RF bealth effects, tbis possibility has not been 
studied in detail sufficient enough to be used for guidance 
(at the RF radiation levels normally found in the general 
environment). 

It is true that the cost to society of this standard is not 
enormous. However given the remote probability that 
someone would die of ambient RF exposures, the cost per 
life savedof thisstandardis infinite. 
0 The 0.04 WKg standard is inconsistent with the risk 
management decisions EPA has made in: (a) benzene 
(NESHAP) (b) arsenic (NESHAP) (c) asbestos (Section 5 
TSCA) (d) EDB (e) SO2 WAAQS) (f) PM(NAAQS). 
0 It has been suggested that an EPA standard will give the 
public assurance-&at they are safe from RE If this-is me, 
exposures above the standard would probably be perceived 
asdangerous (even though perhaps &low the obxrved ef- 
fects level).We have IW ;lssumce that states won't automnt- 
ically regulatebelowany EPAstandard. 

Compliance Measures 
At broadcast stations wbere guidance is exceeded. OW sug- 

gests there are generally several alternative ways to achieve com- 
pliance. Dependingoncircumstances. these may include: 

0 Post area over guideline; 
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FROM THE FIELD 
b. Con: (1) Could indicate to the public that levels above 0.4 
W/Kg are dangernus whereas data indicate otherwise. (2) 
Inconsistent with other EPA actions in that it is below the no 
observable health effects level. (3) Could be perceived as 
inadequate because it permits public exposures at a level 
equal to the generally accepted occupational guidance by 
ANSI. (4) Could lead to heat stress for some temperatures 
and humidity conditions for some population groups (the 
young, the aged and those with cardiovascular disease), if 
these individuals remain within 1lW200 feet of the facility 
for a continuous period of time. (5 )  No certainty that states 
and cities will adopt it; they could adopt a more stringent 
srndard. 

S.BaseProposed Guidaorroo a SARof0.04 W/Kg. 
(ORPs proposal) 
a. Pro: (1) Stmngly protective of public health in relation to 

- - 
Options 1 4  above. (2) Consistent with the usual practice of 
generally providing substantially more protective standards 
for the general public than those established for occupa- 
tional exposures. (3) A 0.04 WIKg SAR limit should protect 
against any thermally-related bealth effects in all human 
populations even under adverse temperature and humidity 
conditions, based on available data. It would result in a 
maximum estimated 2-10-4 percent increase over the basal 
metabolic rate. 
b. Con: (1) Relatively high cost to society ($39 million, 
spread over six years). (2) No known health benefit for costs 
incuned in setting a standard below 1 WKg. (3) Seems 
inconsistent with recent agency decisions in that it is well 
below the known observable health effects level. (4) No 
certninty that states and cities will adopt it; they could adopt 
more stringent standards. 

UPDATES (contrnuedfiom p.8) 
Legi slation ... The California Assembly defeated bill num- 
ber 3175 by 37-25, after the Ways and Means Committee 
approved the measure by a narrow margin. The  
committee-passed version was markedly different from the 
bill originally introduced by Assemblyman Tom Hayden 
(see MWN. May 1984). The amended bill, though 
weakened in many respects, still would have required em- 
ployers either to shield terminals to block non-ionizing radi- 
ation emissions or to provide alternative work during preg- 
nancy for operators; the bill also would have established a 
task force to determine how to protect VDT workers. Fol- 
lowing the Assembly's vote, Hayden asked that the bill be 
sent back to the Labor Committee for further hearings. This 
motion was approved and new bearings are expected in the 
fall .... In Connecticut, state offic~als, computer manufactur- 
ers and labor groups have agreed to form a VDT study task 
force, following the completion of a stody required by a 

1983 law (see MWN, June 1983). No meetings have been 
held yet, and no agenda has been prepared.. . .Massachusetts 
legislators have added $75,000 to the state's fiscal 1985 
budget for a VDT bealth and safety study. Originally advo- 
cated by Representative Elizabeth Metaver as an amend- 
ment & the House of Representatives, the money will be 
used by the Department of Labor and Industries' division of 
occupational hygiene to "evaluate virtually every aspect of 
VDT work." nccordine to a leeislative staffer. The budeet 
officially t&k effect onJuly 1, i u t  no timetable has beenset 
for the study.. . .Representative Karen Clark introduced 
Minnesota's f ~ t  VDT legislation earlier this year, but no 
action was taken on the measure. Bill number H.E 2333 
would have required employers to provide adjustable fumi- 
ture and terminals, glare reduction procedures and annual 
eye examinations. Semiannual testing for radiation emis- 
sions "above allowable standards" and alternative work 
during pregnancy also were included in the legislation. 

September 10-13: 4th Iotemtional Cwlerear on Dielectric Materials, 
Me~sumnents and Annticatioos. Univcnitv of Lamcaster. Earland. Con- 
tact: institution of ~l&cal Engin&, ~ o v a i  place, Landin f C 2 ~  OBL, 
England. (01) 240-1871.cnt. 222. 
Septwnber 10-13: 14th Eumpean Microwave Cwlererm, Liege, Bel- 
gium. ConL?ct: Micmwave Exhibitions & Publishers. Convex House, 43 
DudlcyRd..Thnbridge Wclls. KcntTNl ILE.England. 
September 17-19: 1% h u p l  Microwave Power Symposium, Min- 
aeapolis Plaw Hotel, Minneapolis. MN. Contact IMPI, Suite 520, 301 
Maple Ave. West. Vienna. VA 22180. (703) 281.l5l5. 
September 17-19: 37th h p l  Coalerem on Engineering in Medicine 
aMI Bidogy, Las Angeles Hiltan, Las Angeles, CA. Contact: Patricia 
Homer, Alliance for Engineuing in Medicine and Biology, Suite 402. 
4405 East-West Hwy.. Bethcsda. MD 20814, (301) 657-4142. The 6th 
Annual Cmle~oee of the IEEEEugiraring in Medium and Bidogy 

will mcct September 15-17 immediarely before tho ACEMB meet- 
Ing. 
September 17-21: NATO Advaoehd R-h Wortrshap on Intern- 
Boos Betaem Ekctmmngmtic Fields and Cells, fix. Itnly. Contact: 
Professor A. Chiabnra. Biophysical and Elcchonic Engineering Dept., 
Viaall'OpcraPiaIlA, 16145Gcma.Itnly, (10)311811. 
September 18-21: 4th International Coderem w Eleetmmagnctic 

Compatibility, UniversiIy of Sumy, Guildford. England. Contact: Instihl- 
tion of Electmnic and Rndio Engineers. 99 Gower St., London WClE 
6AZ.England. (01) 388-3071. 
September 26-28: International Symposium on Ektmrlatia -Appli- 
cations & Hazards, Polygon Hotel. Southampton, England. Contact: 
Helen Raquet. Oyer Scientific and Tshnical Services, Bath House, 56 
Holbam Viaduct, LondonEClA2EX. England, (01) 236480. 
October 2-4: Ioteraetiw of Biologjcal Systems with Static and ELF 
Eleetric and Magnetic Fields, Holiday Inn, Richland, WA. Conlact: 
Patricia Bresina. Battelle Pacific NW Labs, W Box 999, Richland. WA 
99352, (509) 376-0100. 
October 2-4: 6th Amud Electrical Oters t~ff ik tmsla t ic  Discharge 
Sympium, Mmiutt Ilmel. Philndclphia, PA. Contact: EOVESD Sym- 
poslurn. WBox 9172. ForICollinr. a38U525,(303)221-8059. 
October 10.12: Symposium on Ek tmnqwt ic  Field Measurements 
for Hazard m n t ,  Hacienda ResorI Hotel and Casino, Las Vegas, 
NV. Contact: Sheri Marshall. Dynamac Carp. W Box 2198. Kensington. 
MD20895, (301)468-2MO. 
October 16-18: 1964 International Svmwsium on Ektmmanoetic 
Compatibility, Tokyo. Japan ~antsc; &fer,ur T Taka@. Gt of 
Cammunlcouons, Tohakv Un~vcntty. Sendu. 980. Jdpm. (0222) 22-1800. 
ext. 4266. 
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RF and VLF Radiation 
Hazards Reappraised 

The health risks associated with exposure to 30-70 MHz radiofre- 
quency (RF) radiation are greater than previously believed, according to 
Professor Om Gandhi of the University of Utah. This new finding, to- 
gether with previous research on shocks and bums from very low fre- 
buency (VLF) fields (300 Wz-3 MHz), could force a reappriisal of the 
adequacy of current safety standards, possibly leading to changes in the 
operation of broadcast transmitters and of industrial machinery such as 
RF sealers and heaters. 

Gandhi bas found that a 1 mWlcm2 40 MHz field induces a maximum 
c u m t  of 780 milliamps (mA) through the ankles in a free standing 
adult. Gandhi estimates that the resulting local specific absorption rate 
(SAR) in the ankles is 243 watts per kilogram (WIKg). Such "hot 
spots" may present a risk of bums and other internal injuries. 

Present exposure standards seek to limit whole-body SARs - for in- 
stance, the 1982 American National Standards Institute (ANSI) guide- 
lines are keyed to a maximum SAR of 0.4 WlKg. The ANSI standard 
also has a clause that specifies a maximum partial-body exposure of 8 
WIKg. The National Institute for Occupational Safety and Health 
(NIOSH) has recently proposed a similar partial-body limit of 5 WKg 
(see story on p.2). Gandhi has thus measured levels that are nearly 50 
times greater than NIOSH's pmposed local SAR limit. 

Gandhi has also calculated the SARs for children in a radiation field. 
For a 10-year-old child standing in a 1 mWlcmz field, the maximum 
local SAR is 371 WlKg at 50.7 MHz. A 5-year-old child experiences a 
maximum local SAR of 534 WKg at 62.5 MHz. 

In a telephone interview, Gandhi said that the fields cause "very large 
currents" to pass through the human body: "What we thought were very 
low fields can nevertheless induce currents with very large local 
SARs." Gandhi, who is with the Department of Electrical Engineering 
at the University of Utah in Salt Like City, told Microwave News that, 
"We must understand the role such high currents play in the human 
body.'. 

According to Gandhi, up to 85 percent of the current passing through 
the ankles is also flowing through the abdominal region. To put the 
numbers into perspective, he explained that, without cooling by blood 
flow, an SAR of 70 WlKg can cause a 1 degree Centigrade rise in body 
temperature per minute. 

Of course, increased blood flow does cool off heated tissue, but 
whether it can do so before any damage occurs and whether the body's 
thermoregulatory system can handle the increased heat load are still un- 
resolved questions and in need of study. 

Some of Gandhi's data appear in the June issue of the Proceedings of 
the IEEE, 73, 1145-1147. The paper was submitted more than a year 
ago, and some of the results have now been revised with higher SARs 
than were originally reported. 

(continued on p.9) 



HIGHLIGHTS 
NlOSH Proposes RFIMW Occupational Standard 

-Stricter Than ANSI's 
The National Institute for Occupational Safety and Dr. Joseph Lary, Dr. David Couover and William Murray 

Health (NIOSH) has proposed worker exposure standards summarized the basis for the MOSH recommendations: 
that are, for many frequencies, twice as strict as those set 
by the American National Standards Institute (ANSI) in Several adverse effects have been reported a1 SARs be- 

tween 1.8 and 4.5 WIKg including death (rats and rabbits); 
1982. The NOSH proposal is part of a 293-page draft cri- rectal temperature increases exceeding 3 degrees C (mon- 
teria document on occupational exposures to radiofre- kevs. does): hemorrhaeic lesions. other tissue lesions. and ~ ~ . .  - 
quency and nticrowave (RI;/MW) radiation, relcilxd at the tubular nepluos~s (rabbits); slaggenng, i~~uscular flaccidity 
Bioelecmtnarnetics Society (BEMSI meetine held in San and colh~se. and soasn>s of the IN\ and wines (chicks): - . . - - - 
Francisco. CA, in midJune. and extreme agitation, impaired locomotion, and exhans- 

In the external review draft of the criteria document, 
NIOSH proposes to limit worker exposures to a maximum 
of 0.5 mW/cmz for the 30-3W MHz frequency range. For 
300 H z - 3  MHz,  the maximum exposure w p l d  be 50 
mW/cmz. Like the ANSI standard, MOSH proposes adupt- 
ing a "ramp" type, frequeucy-dependent standard. Above 
3 GHz, the NIOSH proposal would be 5 mW/cm2, identi- 
cal to ANSI's. (Excerpts from the NIOSH recommended 
exposure standard appear on pp.8-9.) 

NOSH is now in the process of soliciting comments on 
the draft criteria document from experts inside and outside 
the federal government. A revised draft will then be re- 
viewed by Dr. Donald Millar, director of MOSH. If a p  
proved, the final document should be issued next year. 

The completed NIOSH document will be fonvarded to 
the Occupational Safety and Health Administration 
(OSHA), which could set a standard for workplace expo- 
sures - though at present OSHA has no plans to do so 
(see MWN, November 1983 and March 1984). 

Such a standard could affect a large number of workers. 
According to a report prepared fur OSHA in 1982 by Cen- 
taur Associates, nearly nine million Americans are exposed 
to non-ionizing radiation on the job. 

Basis for the Standard 
The NIOSH standard is based on a threshold for adverse 

bioeffects at a specific absorption rate (SAR) of approxi- 
mately 2 WIKg. Using a safety factor of 10, NIOSH rec- 
ommends that average whole-body SARs be limited to 0.2 
WlKg. In comparison, the ANSI standard is keyed to an 
average SAR of 0.4 WlKg. 

According to NIOSH, "No measurable core temperature 
increases are expected to occur in man or animals at SARs 
of 0.2 WKg or less. Few substantiated biological changes 
of any type have been reported in animals at SARs lower 
than 0.2 WIKg, and the changes that occurred were not 
judged by NIOSH to have any significant effect on the 
health of the animal. SARs below 0.2 WKg are thus not 
expected to have any significant effect on man....The 0.2 
WIKg S i t  should prevent any additional increase in body 
temperature due to RF exposure, regardless of the ambient 
conditions." 

In a paper presented at the BEMS meeting, "Assess- 
ment of the Biological Effects of RF Radiation," NOSH'S 

tion (dogs). At SARs exceeding 4.5 WIKg, prolonged ex- 
posure generally produced severe hyperthermia in most 
nnimals and caused a variety of adverse healtl~ effects. At 
SARs below 1.8 WIKg, no biological effects were reported 
which were considered by the authors to be clearly adverse 
to the animals' health. However, in the SAR range of 
0.17-1.8 WIKg, measurable increases in body temperature 
were reported as well as several distinctive physiological 
and behaviord changes. At SARs below 0.17 WIKg, no 
temperature increases were reported and most of thc bio- 
logical effects involved increases in calcium efflux from 
the bmin or increased permeability of the blood-brain bar- 
rier. 
With respect to the calcium efflux effect, the NIOSH 

staffers argued that it "has no known significance to the 
health of the animal." As to the possibility of microwave- 
induced leakage through the hlood-brain hanier, they con- 
cluded that this effect "has been difficult to replicate at 
low exposure levels and may be an experimental artifact." 

The 0.2 WIKg exposure limit should protect against any 
"significant interactions between RF radiation and drugs or 
chemical substances to which the worker might be ex- 
posed," according to the draft document. Of special con- 
cern, NIOSH cited the finding that RFIMW radiation can 
enhance the carcinogenicity of henzopyrene in mice at 
SARs as low as 2.0 W/Kg. 

In the criteria document, NIOSH explains the need for 
the safety factor of ten partly because of uncertainty over 
heating effects in humans and rhesus monkeys -the 
agency notes that no significant temperature rise occurs in 
animals at SARs below 0.17 WKg - and partly because 
theoretical models indicate that the human thermoregulat- 
ory system is not affected at levels below 0.2 WlKg. In 
addition, MOSH cites the fact that "little is known about 
the long-term effects of chronic exposure of workers to RF 
radiation'' and that, "The epidemiology literature presently 
does not provide an adequate basis to determine the long- 
term human health effects, if any, from exposure to RF 
radiation." 

Under the NIOSH proposal, average whole-body expo- 
sures can exceed 0.2 WlKg if partial-body exposures are 
not over 5 W/Kg - averaged over any one gram of tissue. 
The 1982 ANSI standard has a similar exclusion clause but 
with a maximum peak SAR of 8 WKg. 

NIOSH explains: "It thus uppears that continuous lo- 
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cal i id exposure of even poorly perfused tissues at an SAR 
of 5 W/Kg will not result in a localized temperature in- 
crease of more than a few tenths of a degree Centigrade 
and will not damage the exposed tissue." This 5 W/Kg 
limit should protect the lens and the pituitary gland from 
localized R F  power deposition, according to NIOSH. 

RF Shocks and Burns 
NIOSH is seeking to protect workers against shocks and 

bums, irrespective of the ambient field: 
Exposure conditions which will cause an involuntary re- 
.sponse (startle reaction) doe to an RF shock or current flow 
are not pennilted fmm 3W kHz to 300 GHz..In addition, 
exposure conditions which will cause an RF bum an: not 
permitted fmm 3W kHz to 3W GHz. These restrictions 
apply even if the exposure limifs of this standard are not 
exceeded. 
For frequencies below 3 MHz, NIOSH concludes that 

the 50 mW/cmz exposure limit will protect workers against 
shocks, burns or excessive SARs if there is no contact with 
a conducting object. When such a contact is made, how- 
ever, the risks are much greater. 

For instance, the NIOSH staffers cite estimates that a 
worker in a 3 MHz electric field at 50 mW/cmz who 
touches a grounded conductive object with his hand could 
experience an SAR of 16,625 WKg, a level which "would 
obviously cause an RF hum or a possible accident-causing 

startle reaction." 
NIOSH does not propose controlling RF shock and hum 

risks by limiting ambient field strengths, however. Instead, 
the agency advocates that such hazards "are best prevented 
by implementing appropriate safety features on a source- 
hy-source basis rather than by limiting the incident field." 
The use of insulated gloves, shoes and other protective 
clothimg is suggested as a possible control strategy. 

NIOSH's Consultants 
In preparing the document, NIOSH staffers consulted 

the following experts: Dr. Emest Albert, George Washiig- 
ton University Medical Center, on central nervous system 
effects; Drs. Virginia Bruce-Wolff and Don Justesen, VA 
Hospital, Kansas City, on behavioral effects; Dr. Russell 
Carpenter, Food and Drug Administration, on ocular ef- 
fects; Dr. Om Gandhi, University of Utah, on dosimetry; 
Dr. Ronald Jensh, Thomas Jefferson Medical College, on 
reproductive effects; Dr. Robert Lebovitz, University of 
Texas Health Science Center, on auditory effects; Dr. 
Robert Liburdy, U.S. Air Force School of Aerospace Med- 
icine, on hematologidiunologic effects; Dr. Shin-Tsu 
Lu, University of Rochester, on cardiovascular effects; Dr. 
Sol Michaelson, University of Rochester, on 
pathophysiological effects; and Dr. Vemon Riley, Pacific 
Northwest Research Foundation, on neuroendocrine ef- 
fects. 

I Editor -3 Note I 
Microwave News Goes Bimonthly 

W~th this issue. Microwave News beeins a new n o o o o  - 
publication schedule in a new, expanded format. 
Each issue will now be 16 pages long, and we will 
now publish biiontbly, rather than 10 times a year. 
These two changes, taken together, will result in es- 
sentially the same amount of news coverage over the 
year, whiie allowing us to cut costs. 

We are making these changes to forestall an in- 
crease in suhscription price. We have not raised our 
prices for three years and are reluctant to do so now, 
even though our expenses have gone up suhstan- 
tially. 

Microwave News enjoys a very high renewal rate 
,and we thank you for your loyalty. We trust that the 
changes we are making now will not affect your re- 
liance on the newsletter as the premier source of in- 
formation in the field. We encourage subscribers 
who are adversely affected by this change to contact 
us. 

If you count on us for all the news from the non- 
ionizing radiation community, we urge you to tell 
your associates how valuable the newsletter is. If we 
expand our subscription base, we will be able to hold 
off future price increases. 

If you are readimg someone else's copy, please get 
your own. If the newsletter takes a long time to cir- 
culate around your office, consider taking out ad- 
ditional subscriptions. If you are readimg a photo- 
copy, you are breaking the law and you should defi- 
nitely subscribe. 

The September/October issue of Microwave News 
will be published about three weeks late. We will 
resume our regular publishing schedule with the 
NovemberIDecember issue. 

I I 
- 
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HlGHLlGH TS 
ELF and Cancer: An Update 

The number of papers and fetters on the suspected l i i  
between extremely low frequency (ELF) radiation and 
cancer continues to gmw. Reported below are the latest 
developments. (See also MWN, October 1984 and May 
1985.) Neuroblastoma Risks 

Drs. Margaret Spitz and Christine Johnson have found 
that the children of fathers exposed to electromagnetic 
fields on the job bad a significantly increased risk of de- 
\eloping neuroblastoma, a malignant tumor of the central 
nervous system (a twofold elevated risk: odds ratio of 
2.13). Males who reported themselves to be electronics 
workers had an even greater risk of fathering children with 
neuroblastoma -though the number of such cases was 
small, the odds ratio was 11.75. 

The researchers conclude that, while there are-"inherent 
problems" associated with the use of indirect measures of 
exposure and of occupational groupings, as well as the 
possible confaundimg problem of chemicals and heavy 
metals, "Even a suaaestive association [between elec- 

Case-Control Analysis," appears in the June 1985 issue of 
the American Journal of Epidemiology, 121, 924-929. 

Leukemia in Canada 
High voltage power line workers have a threefold in- 

creased risk of dying of leukemia, according to Dr. Geof- 
frey Howe of the National Cancer Institute of Canada in 
Toronto. This finding emerged from a broader study of 
cancer mortality in Canada by Howe and Dr. Joan Lindsay, 
an epidemiologist with Statistics Canada, also in Toronto 
(see their paper in the Journal of the National Cancer In- 
stitute, 70, '37-44). 

In a telephone interview, Howe told Microwave News 
that while the increased risk to power line workers is statis- 
tically significant, the number of cases studied is small. He 
explained that his research is designed to generate hypoth- 
eses rather than to yield conclusions about specific types of 
occupational risks. He said that, given the-observed in- 
creased risk to power linemen, "the time has come to do 
some definitive studies." Howe plans to submit a letter to 
Lorrcet, the British medical journal, on the power line- 
leukemia link. 

tromagnetic fields childhood cancer is disconcerting, Rrain Tt~rnnrs - . - . . . . - . . . - . - 
and replicatiou studies in other populations are w&- 
ranted. " In our October 1984 issue, we reported on results ob- - 

Spitz is at the M.D. Anderson Hospital and Tumor Insti- tained by Dr. R U ~ Y  Lin and colleagues at the Maryland 
tute at the University of Texas, and Johnson is at the Uni- Department of Health and Mental Hygiene which suggest a 
versity of Texas School of Public Health, both in Houston. link between exposure to electromagnetic fields and the 
Their paper, "Neumblastoma and Paternal Occupation: A development of brain tumors. Their Paper has now been 

Symposium on Electropollution 
and Brain Tumors 

Nobel laureate Dr. Marshall Nirenberg will head sion to submit a letter of inquiq or an abstract. Ac- 
the list of participants at a symposium on the Biolog- cording to Millis, there are still five open slots for 
icul Effecrs of Eleciropollution: Bruin Tumors and speakers; those selected will receive funds for travel 
Experimental Models to be held September 9 at and accommodations. 
Howard University in Washington, DC. Nirenberg, the chief of the Biochemical Genetics 

Dr. Sisir Dutta of the university's Departments of Laboratory at the National Heart, Lung and Blood 
Botany and Oncology and Dr. Richard Millis of the Institute in Bethesda, MD, has developed an experi- 
Departments of Neurology and Zoology are organiz- mental model for the study of neuroblastoma and 
ing the university-sponsored meeting. will discuss potential applications at the meeting. 

Other participants include: Dr. Carl Blackman of Dr. Joe Elder of the EPA will be the luncheon 
the Environmental Protection Agency (EPA), Dr. speaker, addressing the public policy issues asso- 
Om Gandhi of the University of Utah, Dr. Eugene ciated with electropollntion. 
Goodman of the University of W~sconsin-Parkside, The symposium is open to the public, but at- 
Dr. B.E. Hackley of the U.S. Army's Institute of tendance is limited to abaut 60. Pre-registration is 
Chemical Defense at Edgewood Arsenal in Mary- required, but there is no fee. The proceedings of the 
land, Dr. Brnce meinstein of Information Ventures, meeting will be published. The symposium will be 
Dr. Ruey Lin of the Maryland Department of Health held at the Howard University Inn, adjacent to the 
and Mental Hygiene and Dr. Margaret Spitz of the campus. 
M.D. Anderson Hospital and n m o r  Institute at the For more information, contact Dutta or Millis at 
University of Texas in Houston. Elecbopollution Symposium, PO Box 83, Howard 

Dutta and Millis are inviting researchers in the University Admimistration Bldg., Washington, DC 
field of radiofrequency and microwave radiation hi- 20059, (202) 636-6933. 
ology who want to participate in the aftemwn ses- 
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published: "Occupational Exposure to Electromagnetic 
Fields and the Occurrence of Brain llmors" appears in the 
June issue of the Journal of Occupational Medicine, 27, 
413-419. 

In addition to their earlier findings, Lin and coworkers 
report that "the mean age at death was found to be 
significantly younger among cases in the presumed high 
[electromagnetic] exposure group. " 

Responses to Milham 
Dr. Samuel Milham's April 6 letter to h n c e t  claiming 

support for the hypothesis that electromagnetic fields are 
carcinogenic (see MWN, May 1985) bas generated a num- 
ber of replies, which in tum have prompted comments. 

lkro letters, published in the May 11 issue of the journal, 
contend that the "Silent Keys" column in the American 
Radio Relay League's (ARRL) QST magazine, used by 
Milham as an index of recent deaths, is incomplete and 
that Milham had failed to control for the hazards of dust 
and fumes from soldering electronic components. 

Harsher criticism came from ARRL's Committee on the 
Biological Effects of RF Energy, chaired by Raymond 
Wrangler, in a letter in the June 29 Loncet. The committee 
members argue that Milham's "hypothesis that elec- 
tromagnetic fields are carcinogenic remains purely specula- 
tive" and that, "On the basis of the data we have seen, it 
cannot be assumed that participation in amateur radio ac- 
tivities increases the risk of leukemia." They are also criti- 
cal of Milham's use of proportional mortality ratios 
(PMRs). 

Then, in the July 13 issue, Dr. Michael Coleman of the 
ICRF Cancer Epidemiology and Clinical Trials Unit in Ox- 
ford, England, took the ARRL committee to task for its 
"inaccurate commentary" on Milham's original letter, in- 
cluding the discussion of PMRs. Coleman also explained 
that, even if the "Silent Keys" column omitted some 
cases, the impact on Milham's analysis would be minim& 
"Milham's result could be wrong - but it is unlikely to be 
far wrong. Any bias toward preferential repoaing of leu- 
kemia deaths ... would have to be severe; Milham would 
need to have missed over 1,500 deaths, not one of them 
due to leukemia, for his result to be entirely due to such a 
bias." 

In 1983, Coleman reported that he and coworker Janine 
Bell had found a statistically suggestive link between ELF 
and leukemia in a population of electrical workers in 
southeast England (see MWN. June 1983). 

Epidemiology Handbook 
~ r s .  Ti Aldrich and Clay Easterly of Oak Ridge Na- 

tional Laboratory have assembled a Handbook of 
Epidemiologic Methods with Special Emphasis on ELF 
Fields, a guide to the literature on ELF effects, focusing 
primarily on the possible l i  to cancer. Copies will be 
available soon at no cost. Write to the authors at the Health 
and Safety Research Division, Oak Ridge National Lab, 
Oak Ridge, TN 37831. Include a self-addressed mailing 
label. 

Portland, Oregon Proposes 
100 u Wlcm 2 Standard - Again 

The City of Portland's Bureau of Planning has reaf- 
firmed its support for a general population exposure stan- 
dard of 100 uW/cm2 for 30-300 MHz radiation. A new 
proposal by the bureau calls for regulation of the siting and 
operation of all television and radio stations in Podand, 
the largest city in Oregon. 

The new initiative, issued in July, is intended to clarify 
the existing regulatory framework, which the city planners 
found to be inconsistent and, sometimes, inequitable. If 
approved by the City Planning Commission and the City 
Council, the plan will require operators of all existing 
radio and television broadcasting facilities in the frequency 
band between 100 kHz and 300 GHz to register with the 
city. Those seeking to build new broadcasting stations will 
have to apply to the city and conduct radiation mea- 
surements amund the proposed sites. 

The Planning Commission held hearings on the bureau's 
proposal on July 23 and is expected to reach a decision by 
September. The City Council will not take fmal action be- 
fok  December. - 

Over the 100 kHz to 300 GHz range, the proposed Port- 
land standard is ten times stricter than the 1982 American 
National Standards Institute (ANSI) standard. The plan- 
ning bureau concluded that the ANSI limit "does not allow 
a sufficient margin of safety from known adverse impacts 
on living tissues:" 

Portland adopted a 100 uW/cm2 interim standard in 1980 
-the first oublic exoosure standard in the United States. 
Although thk rules ;ere approved by the Planning Com- 
mission, they were never incorporated into the city's zon- 
ing rules by the City Council. 

In September 1984, the City Council passed an ordi- 
nance placing a moratorium on new pennits for radio and 
television facilities until July I, 1985. In June, the council 
extended the moratorium until completion of its regulatory 
review or until January 1, 1986, whichever comes %st. 
According to Steven Gerber, the principal author of the 
proposed regulations, the moratorium only applies to "ma- 
jor" souEes - those with an effective radiated power of 
500 or more watts. Thus point-to-point and mobile com- 
munications systems are exempt. 

The planning bureau contends that its new recommenda- 
tions "are intended to provide a consistent and knowable 
set of criteria for the operation and siting of RF broadcast 
facilities, while providing protection to the general popula- 
tion from RF emissions and the aesthetic impacts of 
significant broadcast facilities. " 

The situation in Poltland is complicated by the fact that 
Multnomah County, in which Portland is situated, has its 
own radiofrequency and microwave radiation standard 
- 200 uW/cm2 in the 30-300 MHz band. Originally, the 
county had proposed a 50 uW/cm2 standard, but backed off 
in the face of opposition from local broadcasters (see 
MWN, July/August 1982). The city's new proposal is very 
similar to the county rules, but the exposure levels are 
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HIGHLIGHTS 
twice as strict. According to the bureau's report, the Port- 
land measure "has been written specifically to be compati- 
ble with the Multnomah County regulations." 

The Portland planners argue that their proposal will not 
have any adverse economic impacts. They state that 
"There is no evidence that the admittedly conservative 1W 
uW/em' standard will cause any significant hardship on the 
broadcast industry here in Portland." In addition, they 
have found no firm evidence "to suggest a negative impact 
on property values from proximity to broadcast facilities." 

The Bureau of Planning has issued a three-volume re- 
port, Radiofrequency (RF) Regulatory Review Project, 
consisting of a "Report and Recommendations to the Plan- 
ning Commission," a "Background Document" and a 
"Technical Appendix. " 

In the process of preparing the report, the bureau set up 
an RF Task Force, consisting of citizens, industry represen- 
tatives and medical and technical experts. - 

For more information, contact Steven Gerber, Bureau of 
Planning, City of Portland, Room 1058, 1120 SW Fifth 
Ave., Portland, OR 97204, (503) 796-7706. 

Hawaii Broadcasts Blamed 
for Burns and Extensive EM/ 

Radiation from broadcast antennas in Honolulu, Hawaii, 
is being blamed for shocks, bums and numerous instances 
of electromagnetic interference (EMI) with electronic 
equipment in high-rise condominiums neighboring the 
radio tower. 

A study commissioned by Honolulu Councilmember 
Marilyn Bomhorst and released in June found that AM 
radio (550 kHz-1.6 MHz) broadcasts are a potential source 
of injury and are dismpting telephone answering machines 
and radio and television reception. 

Richard Melton, a consultant who surveyed the residents 
of three condominiums for Bomhorst, concluded that metal 
objects in the apartments pose a danger of shocks and 
bums, ranging from "mild to capable of causing injury." 
He warned that "The severity of some of these problems is 
alarming and indicates a continuing danger of injury." 

In the report, Melton characterized the interference as a 
"significant nuisance to many residents" at the two build- 
ings closest to the transmitters - 100-250 feet from Ala 
Wai tower, from which 3 AM stations broadcast. At the 
third building, which is about 350 feet from the tower, 
reports of EMI-type disturbances were less common. The 
survey also included a fourth building more than a mile 
from the tower to serve as a control. 

Other types of interference included buzzing in the ears 
and music emanating from interior walls, air conditioners 
and gold teeth. Also, radio broadcasts were recorded onto 
tape and video recorders and telephone answering ma- 
chines. 

The May 27 Hanolul~~ Advertiser reported that one resi- 
dent of the Villa on Eaton Square, one of the buildings 
surveyed, had gone through four answering machines in 

the hope of finding one that does not pick up spurious 
radio signals. On occasion, she returned home to find that, 
instead of her phone messages, she had a one-hour tape of 
rock music. She also experienced EMI problems with her 
stereo, television and electronic organ. 

Zoning Changes Recommended 
Melton argued that "The survey results leave little doubt 

that the phenomena being reported are caused by radiofre- 
quency radiation and give sufficient information to initiate 
changes in land use policies regarding broadcast towers." 

Melton recommended that federal standards be set for 
siting radio and television transmitters to reduce both po- 
tential health risks and EMI and called for a retrospective 
health study of "as many persons as possible who have 
lived and/or worked for significant periods of time near 
sources of radiofrequency radiation." He also urged local, 
state and federal officials to form a task force:'$o work out 
a consensus solution to the existing radiofrequency radia- 
tion problems. " 

In releasing the survey results in early June, Bomhorst 
supported the report's recommendations. She said that the 
data provide "sufficient evidence" that Honolulu's zoning 
code should be changed to distance broadcast towers from 
areas where people live and work. Zoning rules currently 
prohibit siting transmitter towers on the bills surrounding 
the city, forcing broadcasters to place them in the city. 

. . EPA-FCC Survey 
In May 1984, Richard Tell of the Environmental Protec- 

tion Agency (EPA) and Dr. Robert Cleveland of the Fed- 
eral Communications Commission (FCC) measured levels 
as high as 306 mW/cm' next to the access-limiting fence at 
the Aln Wai tower. In a recreational area on the roof of the 
Villa on Eaton Square, they found AM levels greater than 
24 mW/cm2 (see MWN, January/February 1985). 

In a press release accompanying Melton's report, Coun- 
cilmember Bomhorst expressed alarm that the EPA-FCC 
measurements contrasted sharply with the agencies' press 
statements that residents near the tower are in no immedi- 
ate danger. "How can they say that when they knew about 
the danger of bums, they know that there is an epidemic of 
birth defects in Vernon Township (another 'hot spot'), and 
they know of long-term studies that show it causes cancer 
in laboratory animals," she said. 

For a copy of the report, Survey of Phenomena Experi- 
enced by Residents Living Close to the Ala Wai Broadcast- 
ing Tower, Honolulu, Hawaii (June 1985), contact: Coun- 
cilmember Marilyn Bomhorst, City Council, Honolulu, HI 
96813, (808) 523-4000. 

Florida Panel Discounts 
Power Line Bioeflects 

The Florida Electric and Magnetic Fields Science Ad- 
visory Commission (SAC) has concluded that "It is un- 
likely that human exposure to 60 Hz electric and magnetic 
fields can lead to public health problems." The one-year, 
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$200,000 study was funded by the Florida Electric Power 
Coordinating Group (FCG), a consortium of state electric 
utilities, for the Florida Department of Environmental 
Regulation (DER). 

The only adverse environmental effects associated with 
230-or-greater kV transmission lines are the potential for 
pacemaker interference and shocks to honeybees living in 
hives under the limes, according to the SAC report. 

The panel noted that "Adverse public health effects of 
such fields have not yet been established," but that "Be- 
cause of certain ambiguities in the currently available sci- 
entific information, further developments in the area 
should be monitored." However, the panel added: "Once 
an initial decision has been made in Florida that public 
health problems are unlikely, reopening the area for further 
consideration would not be justified unless a significant 
new body of experimental evidence becomes available." 

The SAC also concluded that "there is not currently suf- 
ficient evidence to allow the scientifically based choice of 
a measure of exposure to electric and magnetic fields that 
could be used as the basis for a program of exposure con- 
tml." 

The 266-page report, Biological Effects of 60-Hz Power 
Tra~~srnission Lines, recommends that "Concerned parties 
... should urge the Food and Dmg Administration to revise 
pacemaker testing and performance criteria so as to include 
circumstances representative of transmission line induced 
currents and appliance leakage currents." 

The panel called on state agencies and the electric 
utilities to inform beekeepers of potential risks to their bees 
and of ways to el i inate these risks - grounded chicken 

wire surrounding the hives is sufficient in most cases. 
The SAC was formed by the FCG as an independent 

source of scientific expertise to the DER. The department 
had been charged with responsibility for assessing potential 
health hazards of transmission lines and, if necessary, for 
promutgating safety regulations, as a result of legislation 
passed in 1983 following siting disputes (see M W N ,  
July/Aogust 1983 and Joly/August 1984). Despite its ap- 
parent link to the utilities, the commission's report explains 
that the panel operated at "arm's length" from the utilities 
and that the DER is not bound by the SAC'S recommenda- 
tions. 

The commission was chaired by Professor H.B. Graves 
of the Pennsylvania State University in University Park, 
who also chaired a study on the Navy's Pmject ELF, which 
similarly concluded that the ELF fields would be "un- 
likely" to pose a health or environmental problem (see 
MWN, May 1985). - 

Other SAC members were: Dr. T. Dan Bracken of Scien- 
tific Research and Consulting Services in Portland, OR; 
Dr. Jeny GriMn of the University of California in San 
Francisco, CA, Dr. John de Lorge of the Naval Aerospace 
Medical Research Lab in Pensacola, m, Dr. M. Granger 
Morgan of Carnegie-Mellon University in Pittsburgh, PA; 
and Dr. Tom Tenforde of the Lawrence Berkeley Labora- 
tory in Berkeley, CA. 

For more information, contact the FCG's Ron Spika, 
402 Reo St., Suite 214, Tampa, F'L 33609, (813) 877-5301. 
The report is available from the National Technical Infor- 
mation Service (NTIS), Springfield, VA 22161, (703) 
487-4650. 

September 9: Biological Effects of Electmpollution: Brain liunors 
and Exprimenlal Models, Howard University Inn. Washington, DC. 
Contact: Electmpollution Symposium, PO Box 83, Howad University 
AdminisIration Bldg.. Washington, DC 20059, (202) 6366933. 
September 9-12: Uth  European Microwave Conference, Paris, 
Fnnce. Contact: Microwave Exhibitions 81 Publishers Ltd.. Convex 
House, 43 Dudley Rd., b b r i d g c  Wells, Kent TNI ILE, UK. 
September 10.12: 7th Annual Electrical Overstress/Electrost~tic Dir  
charge Symposium, Rndisson South Hotel, Minneapolis, MN. Contact: 
Michael Martin. 3MlStotic Conuol Div.. 2111 W. Bnker Lane, Bldg. 
501, PO Box 2963, Austin, TX 78769, (512) 834-3117. 
September 12-14: k t  Annual Clinical Hyperthemis Symposium and 
Workshop, St. Louis, MO. Contact: Dr. B. Emami, Division of Radia- 
tion Oncology, Mdlinckmdl Institute of Radiology, 4511 Fortst Park 
Blvd., Suite 311, St. .Louis, MO 63108, (314) 362-3470. 
September 23-26: 4th International Conlerenec on AC & DC Power 
Transnision, London, UK. Contact: Institution of Elcclrical Engincen 
WE), Savoy Place, London WC2.R OBL. UK, (01) 240-1871. 
Sept&bu 27-30: 7th Annual Conference of the IEEE Engineering in 
Medicine and Biology Society, Americana Congress Hotel, Chicago, 
IL. Conact: Dr. Bvrry Feinberg, Kendall Co., 411 M e  Zurich Rd., 
Banington, IL MX)IO, (312) 381-0370. Followed by September 30- 
October 2: 38th Annual Conference on Eneineerine in Medicine and 
Biology, Chicago, IL. Contact: Susan ~eon; ACEM%, 4405 East-West 
Hwy., Suite 402, Bethesdn, MD 20814, (301) 657-4142. 
October 3-5: 2nd Congress of the Eumpan  Soriety of Magnetic Re- 

sonance in Medicine and Biology, Montrcun, Swifzerland. Contnct: Dr. 
M.A. Hopf, 1 mute de Florissant. CH-1206 Geneva, Swimrland, 
(41)(22) 472547. 
October 7-9: 1985 Jntematiwal Gwscience and Remote Sensing 
Smoosium. UniveniN of Massachusetts. Amherst. Contact: Pmfessor . . 
Calvin Swift. Dept. of Eleclricd and Qmpnter Enginwing, Univenity 
of Massachusetts, Amherst, MA 01003. 
October 13-17: 5th Interntianal Meeting of the Bioelectrical Repair 
and Gmwth Society, Park Plaza Hotel. Boston, MA. Conlaet: Dr. S.R. 
Pollack, University of Pennsylvania, 119 Towne Bldg., 220 South 33rd 
St., Philadelphia, PA 19104, (215) 898-8241. 
Oclober 15-18: Phased Arrays 85, Bcdford, MA. Contact: Dr. Hans 
Steyskal, RADC/EEA, Hanscom AFB, MA 01731, (617) 861-2052. 
October 21-24: 1985 Conference on Electrical Insulation and Dielec- 
tric Phenomena, Marriott Hotel, Amherst. NY. Contnct: Steven Boggs, 
Ontorio Hydm. 8W Kipling Ave., Tarnnto, Ontwio M8Z 5S4. Canada, 
(416) 231-4111, ext. 6735. 
November 5-6: 1985 Prndudbility of Microwave and Millimeter In- 
tegrated Circuits Conferem, Redstonc Arsenal, AL. Contact: Joe 
Derie, U.S. Army Missile Command, Attn.: AMSMI-EE, Redstone Ar- 
send, AL 35898. (205) 8768421. 
November 5-7: Review of Contractors Research an  the Biological 
Effects of Electric and Magnetic Fields Associated wilh Iligh Volt- 
age Transmidon Lines, Radisson Mark Plaza Hotel, Alexandria. VA. 
Contact: Dr. W~lliam Wlsecup, Aerospace Corp., Suite 4000, 955 L'En- 
fant Plaza, SW, Washington, DC 20024, (202) 488-6328. 
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EXCERPTS 
NIOSN Draft Occupational RFIMW Exposure Standard 

Reprinted below are e.rcerprsfiorn rhe occtrparional radiofie- 
quency and microwave (RFIMW) radiarion exposure standard 
proposed by rhe Narional Insrirrrre for Occuparional Safery and 
Health (NIOSH) in rhe exrerr~al review drafr of its crireria docrr- 
menr. The drafr docmenr was released at rtre annual meeting of 
rhe Bioelecrromagrzerics Sociery in San Francisco, CA, in Jzrne. 
See story on pp.2-3. 

Explanations and Limitations of REL Usage 
The explanations and limitations of recommended exposure 

limit (REL) usage are an integrnl part of the recommended Occu- 
pational Exposure Standard. It is essential to understand these 
explanations and limitations prior to determining compliance with 
this standard. - 

1. The RELs apply to both partial and whole-body exposures un- 
less the provisions given in the section on "Exclusions from REL 
Usage" can be met. 

the average of the mean squared electric field strength, mean 
squared magnetic field strength or equivalent plane-wave power 
density is calculated by multiplying the peak pulse value of the 
mean squared field strength or power density by the duty cycle. 
The duty cycle is equal to the pulse duration in seconds multi- 
plied by the pulse repetition rate in cycles per second. 

6. All mean squared field strength and equivalent plane-wave 
power density measurements can he time averaged over any 
6-minute period for comparison with RELs. This provision 
applies to CW exposures and to the average of the mean squared 
field strength and power density values for PW exposures. 

7. For mixed or broadband fields consisting of several frequen- 
cies for which there are different REL values, thekction of the 
REL incurred within each frequency range shall be determined, 
and the sum of all such fractions shall not exceed unity. 

8. Measurements to determine compliance with the standard shall 
be made at distances of 5 cm or greater from any object. 

2. All mean squared electric field strength (EZ), mean squared 
magnetic field strength (tP) and equivalent plane-wave power 9. This standard is not intended to apply to the purposeful expo- 
density values shall be by free-space measurements sure of patients by or under the direction of practitioners of the 
(i.e., under exwsure conditions in which no Dart o f  the worker is healing arts. 
in contact witi an electrically conductive sukace whether or not 10. E~~~~~ which will cause an involuntary response the surface is gmunded). (startle reaction) due to an RF shock or current flow are not oer- 
3. From 300 kHz to 300 MHz, measurement of both mean 
squared electric field strength (EZ) and mean squared magnetic 
field strength W) is required for compliance. Measurement of 
equivalent plane-wave power density is not permitted for com- 
pliance at frequencies from 3W kHz to 300 MHz. 

ktted from 306 kHz to 3M) GHz. In addition, exposure cdndi- 
tions which will cause an RF bum are not permitted from 3W 
kHz to 300 GHz. These restrictions apply even if the exposure 
limits of this standard are not exceeded. Shock and bum hazards 
can be controlled through the use of insulated gloves, shoes and 
other ~rotective clothine: bv insulatins the RF source and con- 

4. Above 3W MHz, measurement of either mean squared electric ductidg objects within & % field; 6' using Proper grounding 
field strength (E2), mean squared magnetic field strength (IP), or techniques; or by eliminating the possibility of worker contact 

plane.wave power density is sufficient for wmpliance. with the source or with conducting objects in the field. Extn 
precautions should be taken around long conductive objects such 

5. RELs apply to both pulsed wave (PW) and wntinuons wave as wires, cables and cranes and amund large ungrounded objects 
(CW) Rf radiation exposures. For pulsed RF radiation sources, such as cars, mcks and buses when these objects are in close 

NIOSH Draft RFIMW Exposure Limits 

Frequency Equivalent Plane-Wave Mean Squared Electric Mean Squared Magnetic 
Range Power Density (mW/cmz) Field Strength (V2/mZ) Field Strength (Az/m3 

0.3-3 MHz 50 188,500 1.33 
3-30 MHz 450/P 3,770(45O/P) O.O27(450/P) 

30-300 MHz 0.5 1,885 0.013 
300 MHz-3GHz f/W 3,77O(f/600) O.O27(ff600) 
3 GHz-300 GHz 5 18,850 0.133 

Note: f = frequency in MHz. 
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