
generally accurate within a factor of ten.) 
Environmental Health Criteria 69: Magnetic Fields 

was written over a number of years. A f& draft pre- 
pared by Dr. Michael Repacholi was revised in May 1985 
by a committee chaired by Dr. P. Czerski (see MWN, 
Mny 1985). The final draft was reviewed in Kiev, 
U.S.S.R. last summer. 

In 1984, a previous WHO-IRPA committee issued a 
report on the health effects of ELF fields, primarily elec- 
tric fields (Environmental HeaNh Criteria 35). That com- 
mittee, which was made up of many of the same experts, 
recommended that, given the uncertainties in the data 
base, efforts should be made to limit long-term expo- 
sures of the general population to "levels as low as can 
be reasonably achieved (see MWN, December 1984). 

Accading to Czerski, who is at the Food and Drug 
Adminish;ltion's Center for Devices and Radiologid 
Health in Rockvie, MD, the WHO-IRPA repod is in 
press and should be available by the end of the year from 
WHO regional offices. In the U.S., contact the WHO 
Publications Center USA, 49 Sheridan Ave.. Albany, 
NY 12210. Elsewhere, contact the WHO Sales and Dis- 
tribution Service, 1211 Geneva 27, Switzerland 

The members of the WHO-IRPA task gmup which 
met in Kiev are: Drs. V. Akimenko (U.S.S.R.), B.G. 
Bemardo (The Philippines), J. Bemhardt (F.R.G.), B. 
Bosnjakovic (The Netherlands), J. Dumansky (U.S.S.R.), 
M. Grandolfo (Italy), H. Jammet (France; co-chair- 
man), Y.A. Kholodov (U.S.S.R.), B. Knave (Sweden), 
S. Mohanna (Canada), M.H. Repacholi (Australia; rap- 
porteur), R.D. Saunders (U.K.), M.G. Shandala 
(U.S.S.R.: c~hairman) ,  hg.  J. Skvarca (Argentina). D. 
Sliney (U.S.). T.S. Tenforde (U.S.). Annette Duchene 
served as the scientific secretary for the group. 

The full text of the WHO-IRPA committee's conclu- 
sions is reprinted on the opposite page. 

EPA-FCC Surveys Find 
More RF Hot Spots 

~ioadcast transmission towers serving Portland, OR, 
and Denver, CO, are producing radiofrequency (RF) hot 
spots in publicly accessible areas, according to sweys  
by the Environmental Protection Agency @PA) and the 
Federal Communications Commission (FCC). In both 
surveys, FM radio transmissions conhihuted the most 
to ambient RF fields. 

Near one tower in the Denver area, radiation levels 
were more than ten times greater than the American Na- 
tionalAStandards Institute's 1 mWlcm2 guideline - used 
by the FCC to evaluate environmental impacts - pmmpt- 
ing the EPA to urge the FCC to take corrective action. 

Inside homes near the towers, typical levels were be- 
low 100 uWIcm2 in Denver and below 70 uWIcm2 in 

Portland 
EPA's Richard Tell and the FCC's Dr. Robert Cleve- 

land made the measurements last year in response to pub- 
lic concerns over the health effects of RF radiation. The 
two surveys followed those carried out in Honolulu, HI 
and Cougar Mountain, WA (see MWN, January/Febmry 
1985 and January/February 1986. respectively). The Port- 
land and Denver reports were written by EPA. 

Healy Heights, PorNand 

In Portland, the EPA-FCC team measured Mds at 
several locations near two broadcast towers - one with 
six FM stations and one with one FM and one AM sta- 
tion - on Healy Heights, as well as in surrounding neigh- 
borhoods, from July 28 to August 1, 1986. In addition, 
readings were taken near two AM radio towers in non- 
residential areas. 

Outdoors, the maximum level identified was less than 
700 uWIcm2 neat the base of one of the towers; the team 
measured a 500 uWIcm2 field in a nearby publicly accessi- 
ble area EPA reports that "lnrge areas exist where 
levels in excess of 100 uWIcm2 can be found." 

The EPA-FCC measurements were made before and af- 
ter one of the FM stations, KBOO, installed a new anten- 
na and raised it on the tower. Before the change, the max- 
imum level at the base of the tower exceeded 1 mW/cmz. 

On Healy Heights, the maximum indoor level a p  
proached 200 uWIcm2 in one residence close to the two 
towers, but in a housing development a little furlher 
away, typical indoor levels were below 40 uWJcm2, 
though a maximum reading of 117 nW/cmz was found. 

Radiation levels were much lower in neighborhoods 
further away from the antenna f m  - generally less than 
1 uWIcm2. 

In its report to the FCC, EPA also notes that: 
Magnetic fields near the tower bases and ming  coils 

of AM antennas at two towers were far in excess of the 
FCC-ANSI limit of 1.6 A/m - over 10 Aim in many lo- 
cations. The elecmc field levels were below the ANSI 
limit of 632 Vlm. These antennas were not in residential 
areas; EPA cautions that broadcast engineers should take 
care to avoid overexposure. - Measured levels differed from calculated values. For 
FM readings beyond 22 meters tiom the tower, the read- 
ings exceeded those predicted by a computer program. 
The reasons for this are not clear. though the EPA report 
suggests the discrepancy may be related to reflections 
from the antenna farm. Conversely, AM readings were 
below those derived from worst-case models specified in 
FCC OST Bulletin No.65 (see MWN. September/Oclober 
1985). 

"Electric field values high enough to interfere with the 
normal operation of electronic devices were found in sev- 
eral of the areas surveyed," according to the repon 
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Mulmomah County, in which Portland is located, 
has a general population exposure standard of 200 
uW/cmz (see MWN, May and July/August 1982). The 
city of Portland is in the process of setting its own stan- 
dard; the current proposal is 200 uW/cmz, though previ- 
ously the city's plannimg department had recommended a 
100 uW/cmZ exposure limit (see MWN, July/August 
1985, NovemberlDecember 1985 and MarcNApril1986). 

Lookout Mountain, Denver 

The EF'A-FCC team found even higher RF levels in 
the Denver area during its September 1986 survey. 

Tell and Cleveland measured a 10.35 mW/cmz hot 
spot near the base of an FM radio tower (KYGO) and 
power densities above 1 mW/cmz over a large nearby 
area, "most of which is publicly accessible," according to 
the report. The KYGO tower is about one-third of a 
mile from the main antenna farm on Lookout Mountain. 

In its report, EPA urges "the FCC to order KYGO to 
correct these extreme values in publicly accessible areas 
as soon as possible." 

The KYGO tower sits among a complex of buildings, 
including some residential facilities. In the main build- 
ing, about 100 feet from the tower, the team "found 
maximum power densities of 59 uW/cmz in h e  laundry 
room, approximately 100 uW/cmz in the commiswry and 

outside the dining hall and up to 300 uW/cmz on the pat- 
ioldeck Outside a dormitory, levels of 40-50 uW/cmz 
were measured. 

Several of the broadcast towers on Lookout Mountain 
are also in residential areas, but levels measured there, 
both indoors and outdoors, were less than those near the 
KYGO tower. The maximum outdoor level was 580 
uW/cmz. Typical averaged indoor field levels at resi- 
dences were well below 100 uW/cmz and most were less 
than 50 uW/cmz. Two high readings in the nearby residen- 
tial neighborhood - 203 and 589 uW/cmz - apparently re- 
sulted from measurements taken near metal objects. The 
measured power levels dropped off dramatically with 
distance from the antenna farm. 

On one stretch of mad between two towers which are 
less than a mile from the Lwkout Mountain antenna 
farm, Tell and Cleveland found a maximum power 'den- 
sity of 425 uW/cmz and levels above 200 uW/cmz along a 
125-foot stretch of public road 

The two reports, An Investigation of Radiofrequency 
Radiation Levels on Healy fleights. Portland, OR, July 
28-August 1,  1986 (January 1987) and An Investigation of 
Radiofrequency Radiation Levels on Lookout Mountain, 
Jefferson County, CO, September 22-26, 1986 (February 
1987). are available from the FCC's duplicating coutnc- 
tor, International Transcription Services, 2100 M St., 
NW, Washington, DC 20037, (202) 857-3800. . 

Sine Waves Gain Acceptance for Electrical Stimulation 
Sine waves are challenging more complex quasi-rec- 

tangular, asymmetric waveforms in the 'eahneut of uon- 
union frachlres. Government approval of a medical d e  
vice using sine waves comes at the same time as labora- 
tory studies showing that sine waves can be as biological- 
ly active as complicated signals, if not more so. The 
acceptance of non-thermal effects due to sine waves has 
obvious implications for the health assessment of all 
elecmmagnetic devices. 

Researchers and clinicians in the Departments of Bio- 
engineering and Orthopaedic Surgery at the University of 
Pennsylvania in Philadelphia developed a sine wave gen- 
erator operating at 60 kHz to electrically stimulate bone 
growth. Working with Bioelectron, Inc., of Hackensack, 
NJ, they successfully tested the new medical device, 
OrthoPake, in a 16-center hial and won approval from 
the Food and Drug Admiination (FDA) in February 
1986 (see Federal Register. 51, pp. 12210.12211, April 
9, 1986). 

When Bioelectron originally approached the Univer- 
sity of Pennsylvania team to develop OnhoPak, the New 
Jersey company favored a complex waveform. Since no 

one could explain why a complex signal might be more 
effective, said University of Pennsylvania Professor Solo 
mon Pollack, "we decided to start with a signal whose 
frequency composition was something we could under- 
stand - the sine wave." 

On the basis of dose-response studies using a rat 
model already developed by the Pennsylvania team, iu- 
cluding Professors Carl Brighton and Jonathan Black, 
they soon found that a 60 kHz sine wave could stimulate 
bone growth. Now that the initial research is complete 
and OrthoPak is being marketed by Zimmer, Inc., of War- 
saw, IN, the group plans to focus more energy on learn- 
ing how the sine waves actually do their work 

The University of Pennsylvania clinical studies sup- 
port the experimental research of Drs. Reba Goodman of 
Columbia University and Ann Henderson of Hunter Col- 
lege, both in New York City, who have shown that sine 
waves enhance cellular hanscription in salivary gland 
cells of larval flies as readily as do more complex, asym- 
mehic waves (see MWN, September/October 1985 and 
November/December 1986 and Bioelecnomagnetics. 7, 
pp. 23-29, 1986, and 8 ,  pp. 1-7, 1987). 
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Others are also developing sine wave medical sys- 
tems. Dr. Ewa Herbst, a Swedish researcher visiting Dr. 
Betty Sisken's lab at the University of Kentucky in 
Lexington, will present a paper at the June Bioelectro- 
magnetics Society meeting in Portland, OR, on the ef- 
ficacy of 72 Hz sine waves in healing soft tissues in rats. 

Elecho-Biology, Inc. (EBI), and American Medical 
Electronics (AME) market competing devices for treat- 
ment of non-union hctures: both use a complex signal 
delivered in repetitive pulses. To date, EBI is the market 
leader, but, according to Pollack. Bioelechon has already 
sold thousands of stimulators. 

EBI is not fazed by the competition. Indeed, it wel- 
comes the entry of OrthoPak into the market Dr. Brian 
Pethica, an EBI co~porate vice-president, told Micro- 
,vave News that the unit is "broadly good for the indus- 
try and the field because it comes from a well-researched 
background." 

All three devices "seem to be about as successful on a 
statistical basis, although there have never been any di- 
rect comparative studies," University of Pennsylvania's 
Black said in a telephone interview. "And, to me, that 
alone seems to undercut the argument for signal spcifi- 
city, because the kinds of signals that these three sys- 
tems pmduce at the non-union site are quite different" 

Dr. Andrew Bassea, whose early work was the basis 
for the EBI signal, takes a different view. While ac- 
knowledging that the OrthoPak system works, he argued 
that "it may effect healing by a different mechanism that 
may or may not be as efficient as the EBI signal." Bas- 
sea is now the director of the Bioelectric Research Cen- 
ter in Riverdale. NY. 

Commenting on the implications of government ac- 
ceptance of sine wave-based medical technology, Louisi- 
ana State University Professor Andy Marino, the editor 
of the Journal of Bioelectricity, said in a telephone inter- 
view-that, "The FDA has crossed the Rubicon in recog- 
nizing the existence of non-thermal effects, unencum- 
bered by speculation about the unique properties of par- 
ticular waveforms." 

OrthoPak's sine wave technology offers at least one 
clear advantage over its competitors - portability. Ortho- 
Pak is a "capacitive" system, generating an electric field 
at the stimulation site. The EBI and AME devices are "in- 
ductive," using a primarily magnetic field to accelerate 
bone repair. As a result, "the power requirements for the 
two systems are grossly different," Pollack explained. 
The inductive devices depend on a rechargeable nickel- 
cadmium battery pack weighing several pounds. Ortho- 
Pak, which runs on a nine-volt battery, weighs only 
five ounces and can be mounted on a cast or a belt clip. 
In many cases, its compact size allows the fracture pa- 
tient complete mobility. 

Encouraged by this success, the University of 
Pennsylvania researchers now are hying to harness sine 
waves to treat two common ailments: osleoporosis and 

E51 Turns to Clinical Research 
Elecho-Biology, Inc. (EBI), the f i t  and 

most successful company to exploit electromag- 
netic fields (EMFs) for medical purposes, is 
shiiting its research focus from laboratory to c l i -  
ical studies. The move comes at a time when 
government agencies have cut back, or eliminated, 
their research efforts on the bioeffects of EMFs. 

"We are placing increased emphasis on the ex- 
ploitation of research that has already been done." 
Dr. Brian Pethica told Microwave News in a tele 
phone interview from EBI's offices in Parsippany, 
NJ. Pethica, a corporate vice-president, refused to 
divulge specific details on EBI's research budgets 
- arguing these are privileged - but did acknowl- 
edge that the company is "shifting emphasis" in an 
effort to expand its product base. Bringing new 
products to market is "non-trivial," he said. 

In a series of interviews, scientists who are 
srmggling to keep their labs open, bemoaned the 
EBI move. Many questioned how a high-tech com- 
pany that pioneered the use of EMFs could pull 
back from research when basic mechanisms of in- 
tenction remain largely unknown. 

"The future of the whole field rises and falls 
on the ability to define mechanisms of action," 
one leading researcher, who asked for anonymity, 
said. "This is not the time to stop funding basic 
research." 

Dr. Joan Abbott, EBI's director of research, 
said that, in the past, the company spent an 
"enormous mount of money without controlliig 
the quality of the science." EBI is now focusing 
its efforts more carefully, she added 

Neither Pethica nor Abbott would say wheth- 
er EBI's total research budget - for both clinical 
and lab studies - has gone up or down. Pethica 
did note that EBI is continuing to fund basic 
research in Europe. 

EBI recently moved its offices and closed its 
in-house lab. Pethica and Abbott said that run- 
ning a small independent lab was inefficient "We 
felt we could get more mileage out of external 
research institutions," Abbott said. According to 
Pethica EBI had only one doctoral-level scientist 
in the lab working primarily on screening studies. 

degenerative joint disease. They have completed one 
study of disuse osteoporosis in rats, "with outstanding 
success," according to Pollack. This summer they will 
complete a study of systemic osteoporosis using another 
rat model. The FDA has given approval for pilot studies 
in humans, but large-scale human studies have not yet 
been scheduled. Definitive experiments on degenerative 
joint disease - the form of arthritis that commonly 
develops in the elderly - are still on the drawing board. 

MICROWAVE NEWS MarctdApril1957 



HIGHLIGHTS 

Allergies to Electromagnetic Fields 

Weak elecnomagnetic fields (EMFs) can cause aller- 
gic reactions, including convulsions, fatiye, h p c t i v i -  
ty and migraines, according to clinical stlldies by three 
British researchers. Laboratory experiments have shown 
that these sensitivities are frequency specific and can oc- 
cur at extremely low intensities 

Drs. Jean Monm and Ray Choy of the Allergy and 
Environmental Medicine Unit at Lister Hospital in Lon- 
don and Dr. Cyril Smith of the Department of Electron- 
ic and Electrical Engineering at the University of Sal- 
ford (near Manchester) examined individuals with 
multiple allergies who reacted to various types of elec- 
trical equipment, including power lines, electric type- 
writers, video display terminals (VDTs), hair dryers and 
fluorescent lights. 

In an interview, Smith told Microwave News that 
by ignoring the health impacts of EMFs, "people have 
been looking at the world with one eye closed, seeing 
only chemistry with the other." 

A number of the researchers' extremely sensitive pa- 
tients responded to specific, weak signals even when ex- 
posed to much larger background levels at power line 
frequencies usually found inside buildings. In a recent pa- 
per published in Clinical Ecology, they point out that, 
"The important factor in all these electrically sensitive 
patients appears to be the frequency; the signal strength 
is of secondary importance once a critical signal strength 
[which can be as low as 1 mV/m] is exceeded" 

The resenrchers have examined over 100 patients with 
similar allergic reactions to EMFs in London, England, 
and in D a b ,  Texas. More recently, they exposed a num- 
ber of the subjects to incremental changes in frequencies 
ranging from millihertz to gigahertz. While some aller- 
gic patients reacted to the signals within 15 seconds, 
others did not respond until later - not an uncommon 
phenomenon, according to Smith. 

Among the patients' symptoms were: . Extreme glandular pain and speech problems when 
passing underneath high-voltage power l ies,  and mi- 
graines and fatigue when using electric irons or toasters 
in humid weather or during the approach of a storm. . Hyperactivity and severe headaches in the presence of 
electric light bulbs, fluorescent tubes, computer games 
and televisions. - Severe headaches near VDTs and hreathimg problems 
and fainting near high-power TV transmitters. 

*The most sensitive patient - allergic to EMFs 
ranging from less than 1 Hz up to 2 GHz and to a wide 
range of chemicals - had convulsions when taken to 
within 200 meters of a power line while she was in an 

allergically sensitive condition. On the return trip, she 
experienced a similar reaction when her ambulance passed 
under other power lines. 

Monro, Choy and Smith suggest that electrical reac- 
tions are the basis for most allergies. They believe that 
EMFs and chemical allergens are related: an allergy wig- 
gered by one can be neutralized by the other, and vice 
versa. 

According to Smith, if people's responses to EMFs 
are statistically similar to the incidences of chemical and 
nutritional allergies, then approximately one person in a 
thousand is affected by EMFs. 

Smith points out that homeopathic medicine has long 
recognized the importance of EMFs: "Samuel Hahne- 
mann, the founder of homeopathy, wrote 150 years ago 
about the therapeutic effects of elecnomagnetic fields." 

Among the group's recent papers are: Smith, "Clii- 
cal Effects at High Dilutions," Proceedings of the 42nd 
Congress of the Inter~tional Homeopathic Medical 
League, March 29-April 2, 1987, Arlington, VA, pp. 
272-281; Choy, Monm and Smith, "Elechical Sensitivi- 
ties in Allergy Patients," Clinical Ecology. 4, pp. 93- 
102, 1987 (the journal is published by Dr. Lawrence 
Dickey in Fort Collis, CO): Smith and A.H. Jafary- 
Asl, "The Emission of Low Intensity Electromagnetic 
Radiation from Multiple Allergy Patients and Other Bi- 
ological Systems," presented at the Inter~tionol Sympo- 
siwn on Photon Emission from Biological System. Jan- 
uary 1986, Wroclaw, Poland; Smith, "Water - Friend or 
Foe?," Laboratory Practice. October 1985; Smith, "Elec- 
tromagnetic Phenomena in Living Biomedical Systems," 
Proceedings of the 6th Annual Conference of the IEEE 
Engineering in Medicine and Biology Society, September 
15-17, 1984. See atso: Cynthia Kee, "The Waves We Live 
In," The Observer (London), March 8, 1987: Simon 
Best, "Laying It on the Power Line," Gumdian (Lon- 
don), October 24,1984. 

For more information, contact Dr. Jean Mom, Al- 
lergy and Environmental Medicine Unit, Liter Hos- 
pital, Chelsea Bridge Rd., London SWlW 8RH, U.K.; 
Dr. Cyril Smith, DepartmBnt of Electronic and Elec- 
hical Engineering, University of Salford. Salford M.5 
4WT, U.K. 

The British researchers are collaborating with Dr. 
William Rea, Environmental Health Center, Suite 205, 
8345 Walnut Hill Lane, Dallas, TX 75231, (214) 368- 
4132. Rea presented a paper on "Environmental Sensitivi- 
ties" at the 5th Annual In ler~t ioml  Symposium on Man 
and His Environment in Health and Disease, held in Dal- 
las, TX, in February 1987. 
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ELF NEWS 
Florida Power Line Standards 
Due Out Soon 

The Florida D e p w e n t  of Environmental Regnla- 
tion PER) plans to propose exposure standards for 
extremely low frequency (ELF) fields in May, according 
to DER's Buck Oven, who is coordinating the develop 
ment of the state's power line siting rules. 

Oven told Microwave News that DER will propose 
standards for electric and magnetic fields, as well as f a  
audible noise. Although Oven would not be very spe- 
cific, he did say that the the electric field exposure limit 
will be "in the same ballpark as existing state standards 
- in the 1-3 kV/m range." He would not reveal what the 
magnetic field proposal will be, but predicted that the 
audible noise standard will probably be the limiting vari- 
able; that is, by satisfying the audible noise limit, the 
other two standards will also be met 

In the telephone interview, Oven detailed the fol- 
lowing schedule: DER officials are in the process of pre- 
paring a summary report, including recommendations, to 
present to the state's Elechic and Magnetic Field Ad- 
visory Panel before the end of April. In May, the pro- 
posed rules will be released for review, to be followed 
by workshops and public hearings. In August, DER will 
submit fmal rules to the state's Environmental Regula- 
tion Commission - they would then be presented f a  
adoption by the Florida Secretary of State. 

The siting of power lines in Florida is at a standstill 
pending the wmpletion of this rulemaking process (see 
MWN. JulylAugnst 1983, SeptemberIOctober 1985 and 
March/April1986). 

Advisory Panel Meetings 

At a briefing on March 20, the advisory panel heard 
presentations from Drs. Dan Bracken, Philip Cole, Mor- 
ton Miller, Granger Morgan. Jeny Phillips, Asher Shep 
pard and Karl Smith, as well as from Pierce Wood of 
Tampa Electric Co. At its December 12 meeting the 
panel heard from Drs. David Savilz and Nancy Werth- 
eimer. 

DER also commissioned an evaluation of epidemio- 
logical studies related to power lime fields by Dr. Paul 
Leaverton, the chairman of the University of South 
Florida School of Public Health's Department of Epi- 
demiology and Biostatistics. In his February 5 report, 
Leaverton said that "the consensus among epidemiolo- 
gists conducting a similar review would conclude that 
the hypothesis that 'long-term exposure to low-frequen- 
cy electromagnetic fields is hazardous to one's health' is 
still an open question." He recommends more case-con- 
uolled studies, with suffcient sample sizes to "achieve 
reasonable statistical power." 

Meanwhile, in December, the chairman of the panel, 
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Dr. Lloyd Beidler of Florida State University, resigned 
and was replaced by Dr. John Parker of Florida Intema- 
tional University. In his letter of resignation, Beidler 
stated that the new govemor and the head of DER would 
want to appoint their own chairman because "the 
ultimate policy related to [electromagnetic field] wn- 
cems will be a result of political as well as scienrifc 
decisions." 

Sources told Microwave News that, in fact, Beidler 
was asked to stay on by Governor Robert Martinez's in- 
coming administration, but that Beidler decided to resign 
anyway out of possible concem over litigation which 
may arise from the panel's recommendations. 

For more information, contacc Buck Oven, DER, 
2600 Blair Stone Rd., Tallahassee, FL 32301, (904) 487- 
2522. 

Leeper To Market Mefer 
Ed Leeper will soon begin producing a hand-held 

meter to measure power line magnetic fields. Available 
in May, the meter will cost $225.00 - substantially less 
than currently available measuring devices. 

In a telephone interview, Leeper told Microwave 
News that he designed the unit - the AC Milligauss- 
meter - to "provide a means by which one can track 
down and quantify field sources." He added that his 
meter "should make it easier to determine which types of 
power lines are the important field producers in a given 
locale." 

For many years Leeper, a physicist, has collaborated 
with Dr. Nancy Wertheimer on epidemiological studies 
on the link between power line electromagnetic fields 
and cancer (see MWN, Mimh 1983 and November/Decem- 
ber 1986). 

The AC Milligaussmeter measures magnetic fields 
down to 0.1 miltigauss (mG) and has a flat response 
between 40 Hz and 1 kHz with an accuracy of 15%, ac- 
cording to Leeper. It has 12 scale$ from 0.5 mG to 2.5 
G full-scale. The unit displays true rms values and has a 
sharp low-frequency cut-off, which filters out the spu- 
rious signals produced by movements of the hand-held 
coil in the Earth's magnetic field - an innovation which 
allows the measurement of low-intensity fields with 
the hand-held probe, Leeper said. The meter also has an 
audio output to help to identify maximum field levels. 

Leeper's new unit provides an alternative to using the 
"Deno Meter" - designed and built by Dr. Don Deno of 
GE -which costs $1,200 but which also measures a num- 
ber of other variables, including electric fields, current 
and space potential. 

For more information, contact Ed Leeper, Monitor 
Indus!xies, Salina Star Route, Boulder, CO 80302, (303) 
442-3773. 



The Savitz Cancer Study.' The Repercussions 
Outlined below are some of the developments that . A meeting of agency representatives involved in research 

have followed the release of Dr. David Savitz's epidemio funding should be held to determine whether present overall 
logical study l i n g  power line magnetic fields with programmatic directions should be reconsidered and to explore 
childhood cancer (see MWN, Novemberpecember 1986). possibilities of cooperative ventures to finance the recom- 

mender1 hldiec. 

More Data Analysis 
.. ... .-. - . . . . 

A major concern for [DOE'S Ofice of Energy Storage and 
Disuibution] in the near term should be in ascertaining appro- 

The New York State Power L i e  Project, which span- prim in vim studies and animal models to be used in long- 
~ r e d  the study, has given Savitz additional funds to do - studies (e.g.. minagen assays) of ELF Eeld effects. 
more data analysis. In a telephone interview, Savitz said 
that he will investigate whether "the wire coding rela- 
tionship holds up after adjustment for density." 

In addition, Savitz plans to look at people's exposure 
histories in greater detail. That is, he will try to deter- 
mine how long subjects lived in the homes they were 
occupying at the time of the study. 

Savitz said that he is going to wait until he has 
finished the analyses before submitting a paper for publi- 
cation. He predicted that he will be finished by the early 
fall. 

Reports To Be Available Soon 
Savitz's final report to New York State will be avail- 

able won from the pmject office in Albany. The total 
cost of the report was not known at press time; it will 
be $0.25 per page. 

The report on the epidemiological study of adult leu- 
kemia risks bv Baaelle's Dr. Richard Stevens will be 

Although widely circulated, the report has not been 
released to the public. 

The Electric Power Research Institute (EPRI) held 
its own workshop to set research priorities on January 
29-30. The recommendations of the experts assembled by 
EPRI, reprinted on pp. 9-12, have not been released to 
the public, either. 

in the News 
In our last issue, we quoted EPRI's Dr.  eona ad Sa- 

gan as saying that it was only a matter of time before 
the press would report the fmdings of the association 
between power line fields and cancer. 

He was right Since Savitz released his results in No- 
vember, a number of national magazines have run stories 
on the health impacts of power lines: - Jeff Hecht's "Electricity Blamed for Childhood Can- 
cers" appeared in the January 15 issue of the New 
- 

available from the project office by the end of April. 
stevensrs fa repon include Kaunets  id^^- Science News ran Diane Edwards's "Power L i e  Peril?" 
r ia l  Magnetic and Electric Fields Measured over 24-H as cover in its February l4 issue. 
Periods, which is in itself over 100 pages long. - The March 30 U.S. News & World Report devoted 

For more jnfOITnation on obtaining the Savior, Ste- three pages to Stanley Wellbds "An Electrifying New 
vens or any other New York project reports, contact: Hazarv including a color picture of Dr. Nancy Werth- 
Charlene McAuliffe, Power Line Project, Department of eimer and Ed Leeper. 
~ 4 t h .  R~~~ E-297, ~~~i~~ state plaza, ~ l b ~ ~ ,  Hippocrates, a new magazine on health and medicine 
12201, (518) 474-7888. based in S a d t o ,  CA, featured an item on the Savitz 

mote fiat savia and D ~ .  ~~~~~i~ cdess review of study in the "Vital Signs" news section of its premier is- 
epidemiological surveys of workers exposed to elecno sue myDune). 
magnetic fields, which was reported in the MayDune Sources told Microwave News that the EPRI J o u r ~ t  
1986 issue of Microwme News, has been published: see has prepared an On the power line health question, 
Jownal of OccuPab0& Medicine, 29, pp. 47-51, Jan- but that management has yet apwved its 
uary 1987.) publication. 

Judging by the letters to the editors printed to date 
DOE and EPRI WoMrshops in response to these articles, the public reaction has been 

somewhat skeptical. Phiip Lunnon of British Gas in 
Jinmediatel followin the November power line London told the New Scienlis! (February 26) that he 

meeting in knver.  ~ 8 ,  the Department of Eneigy thinks r m h e r s  should look into the possibility that W E )  sponsored a workshop on epidemiology and can- "birdshit" may be the agent causing the increase in cancer. 
cer. A report on that meeting, Epidemiologic Studies on On a more serious note, Dr. H.W. Lewis, a physics 
Electromagnebc Fields and Cancer in Humans, has been professor at the University of California, Santa B d a n ,  completed. A panel of experts recommended that: 
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wrote to Science News (March 28) that the cancer-ELF NY Power Line (conrind from o.11 
link is not plausible: "One induces comparable electric 
fields in the body by walking thmugh the Earth's fields 
at a speed a good deal less than 1 m.p.h., and children are 
faster than that" In contrast, Biology Professor Martin 
Sage of the University of Missouri in S t  Louis cited 
Swedish and Russian studies showing that ELF fields can 
have biological effects. 

Interestingly, the major U.S. newspapers have not 
picked up the story. 

Australian Line May Be Delayed 

In Auslralia, where a conhoversy is raging over a 
220 kV line in the state of Victoria (see MWN, July/ 
August 1986 and JanuaryjFebruary 1987). .the Saviiz 
study has received a great deal of play - even more so 
after Professor B ~ c e  Armstrong, the director of the 
National Health and Medical Research Council's 
Epidemiology and Preventive Medicine Research Unit, 
issued a report saying that the epidemiological data, 
though not conclusive, "cannot be dismissed as explica- 
ble by chance, b i i  or confounding." 

As a result, there is a possibility that the 220 kV 
line may be delayed for three months, pending further 
health analyses. 

against falling nees. The Marcy-South line will be u)6 
miles long, running from Marcy to East FisWl; half 
of the line has already been completed. 

The approval of the 765 kV Marcy-North line in 
1978 followed a protracted battle. One result was the 
setting up of the New York State Power Lime Project 
The Marcy-South line has also been opposed by citizen 
gmups along the line, but past suits have been dismissed 

Gurda plans to stress the cancer risk from the power 
lime fields. Among the enpert witnesses scheduled to 
testify for the plaintiffs are: Drs. Robert Becker, Harris 
Busch, Marvin Chatkoff, Andrew Marino, Jerry Phillips 
and Nancy Wertheimer. Many of these experts also 
testified in the Houston Lighting & Power Co. trial in 
Texas that resulted in a $25 million award for punitive 
damages; that decision is under appeal (see MWN. 
November/December 1985 and November/December 
1986). 

No court date has yet been set, but Gurda predicted 
that the trial will start next fall or early winter. 

In Florida, two landowners have won large awards 
after alleging losses associated with property adjacent to 
a 500 kV line. Florida Power & Light Co. has appealed 
those decisions to the state's Supreme Court (see MWN, 
September/October 1986). 

FROM THE FIELD 
EPRl's Proposed ELF Research Projects 

On Yanuary 29-30, the Elecrric Power Rerenrch Instirtue 
(EPRI) convened a group of q e r t s  in San Diego, CA, to set re- 
search priorities for studies on the biwffects, e ~ p e c i d y  carcino- 
genesis, of power line e1ectromgnetic pel&. Reprinted below 
are their rec~mmendatwns for future work in seven resemh 
areas. These grew oul of discussions al the workhop and were 
later written up by the p a l  chairmen. The chairmen, and their 
specialties, are: Dr. John Peters of the Uniwrsify of Southern 
Califommra, on epidemrmrdogy; Dan Bracken, a consultant, on ex- 
posure assessment; Dr. Neil CherMff of the Environmental Pro- 
tection Agency and Dr. Frank Welsch of the Chemical Industry 
Institute of Toxicology, on teralology: Jack Lee of the Bomaeville 
Power Administration and Dr. William Bail9 of ERI. Inc., on 
DC f~1d.r; Dr. Marvin Goldman of the Energy-Related Health 
Research Lab at the University of California, Davis, on animal 
carcinogeneris; Dr. Granger Morgan of Carnegie M d o n  Uni- 
versity, on risk assessment; and Dr. Tom Terforde of the 
Lmvrence Berkeley Lab, on mechmu'm of inreraction. Dr. HE. 
Graves. who chaired the Son Diego review. is in the process of 
polling those who attended as to which of the projecfs detailed 
below should have the highest prwrify for funding. - EPIDEMIOLOGY RESEARCH PROJECTS 
A t  was stressed at the meering several times... that human 
studies are inseparable from exposure assessment nnd both must 
be planned and mnducted concordantly .... 
Children's Cancer: Certainly from both a political and 

public health point of view. ascautining whether electromag- 
netic fields (EMFs) can cause childhood cancer is an extremely 
imponant line of research. The strongest evidence points at 
leukemia as the major outcome of inmesf but there is also 
evidence that brain cancer. and perhaps, other cancer sites are 
similarly at risk. The biggest defect in our current knowledge is 
an understanding of lifetime exposure even though attempts at 
semiquantitative exposure assessment have provided data to 
s u p n  the mncem. Extension of our existing knowledge will 
rest on better assessment of residential and public exposure 
encountered by children. Improved exposure assessment will 
provide either f m e r  widence for risk or firmer evidence for 
Inck of risk. It also seems importanr. at least for the time being. 
to focus on specific cancer sites as specificity both in the sense 
of diagnosis and in the sense of exposure assessment enhances 
our oppoaunity to prove hypolheses. 

In more specific terms, two types of studies s e m  in order. 
The fxst is a more careful look at residential exposures with 2d- 
hour measurements of EMFs and estimates of exposure based 
on appliance use. Likewise, estimates of exposure from schools. 
daycarc centers. playgrounds, etc. should enter the exposure as- 
sessment effort. Following this. and depending to some extent 
on the outcome of the first study, a large megachild study cover- 
ing a significant part of the U.S. should be considered. The 
Children's Cancer Study Gmup provides such an opportunity as 
there is a ccmsortium of hospitals covering a large segment of 
the U.S.. wllaborating in case fmding related to childhad 
cancers. 
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FROM THE FIELD 

Occupational Studies: There nre two primary questions 
thar need to be answaed in this area, One is whether the 
electrical workers identified in the published associations 
between leukemia and electrical work &ally do have exposure 
to higher levels of EMFs than other occupations. And the 
second important question is whether populations with proven 
high exposure for long duration really have an excess of 
leukemia or other cancers. Ideally. at least six conditions should 
be met for the latter study: (1) The population must be large 
enough for the study to have adequate statistical power to have 
a high probability of detecting an association between leukemia 
and EMF exposure, if one exists; (2) it must mntain a 
s i d c a n t  mwrt ion of workers exwsed to EMFs mnsiderahlv 
&ve b n ~ k ' ~ u n d ;  (3) it must coniain a significnnt portion df 
workers with long-tam exposure: (4) written records regnnfing 
job assignments of swdy subjects must be available; (5) it must 
be feasible to measure EMF exwsures of mesent dav iobs and to 
infer past exposure from these' measur&ents. This hplies that 
the exposure in any specific job must have remained constant 
or be predictable, based on the job duties and location; and (6) 
there must be a way of identifying wses of Leukemia or other 
cancer either thmugh population-based disease registries or 
through company recads (medic& insurance. ex.). It must be 
emphaskd that any studies of occupational groups must 
include a strong effort to identify mnwmitant carcinogenic 
exposures, for example, solvents and PCBs. 

Opportunistic Epidemiolo : Effons should be made to 
idenfify populations with hi.& than average expos- to 
EMFs. Examples of this might include electric blankets or resist- 
ance ceiling heating. If it is true that very high electric (E) and 
magnetic (B) fields arc found under electric blankcts and if 
high EMFs cause leukemia or other cancer, then electric blan- 
ket users should be at risk of leukemia or other cancers. This 
question could easily be added to existing questionnaires of case- 
mntrol studies of adult leukemia, and there is no reason to 
think that objective reproducible information would not be 
forthcoming. 

Life Exposures: 7his cntegory pmbably hlongs more LO the 
exposun assessment mnsiderauon. but nonetheless the human 
studies are impaired by our general lack of knowledge on ambi- 
ent EMF exwsures encountered in various livine activities. A 
greater kno<ledge of these exposures would pro6ably result in 
some hypotheses that could be tested through population studies. 

Costs and Timc A good study of children's c m e r ,  particularly 
leu!iemia, taking a careful iwk at resideniai and public 
exposures would probably toke about three years to complete 
and would cost approximately somewhere between $750,000 
and $I,OOO,OOO. In the occupational studies, characterizing the 
exposure of eleclrical workers versus non-electrical workers 
would take befween one and two years, and would cost 
approximately $?SO,WO. The study of high exposwellong 
duration employees in a cohort followed by a case-control 
study would probably take about five years and would cast in 
the low millions. The opportunistic epidemiology, i f  attached to 
ongoing or planned case-control studies, would have a 
relatively small cost, certaidy under $50,000, and would take 
the s h e  amount of rime to complete as the parent study. Life 
exposures could be studied forever. If annvers are provided by 
the other studies that either incriminate or reduce the chance of 
there being a risk, then the need for such studies might be 
increased or decreased. 

EXPOSURE ASSESSMENJ PROJECTS 
Occupational: .Collect oc sure data for 60 Hz 
E- and B-fields. There sho%donal$gent data to pmduce 
various exposure metrics. Ultimately, this will be a long-term 
effort with large N. Other exposure parameters should be 
included. Exposure from power lines should be differentiated 
From that due to other sources. All industry sectors should be 
sampled including the rapidly cxpand'ig service indushies, 
medical services and industries using pulsed fields. The protocols 
and exposure data should be compatible with efforts directed at 
the residential and civic sectors. -Evaluate surrorate measures u ~ ~ 

for occupational cxposurc such as: job titles, specific tasks, 
proximity to equipment. -Characterize the harmonic content of 
occupational exposures through spectral analysis at various loca- 
tions. Characterize contact currents and shocks in the work- 
place. -Develop a small dosimeter for occupational exposure 
measurements. Consider the use of a biological indicator for 
exposure. .Identify unique exposures associated with specific 
locations andlor industrial processes. 

CiviriPublic Areas: -Collect 60 Hz E and B-field e 
data in civic and public areas such as schools and hospi%% 
data should be sufficient to eenerate various exmsure metric. ~ ~ ~ r ~ ~ - ~ ~ ~ ~  

The protocols and data shouli be compatible with studies in the 
residential and occupt iod sections. .Charact&e 60 Hz E. 
and B-fields in schools and other locations such as homitals and 
subways. This effort should include harmonics. ~ources of 
exposures in public areas should be identified. 

Other: .Assess need for mmbiied exposures to E- and B-fields 
in animal smdiu. Evaluate conversion of exisring E-field 
exposure facility to combined E- and B-field exposure facility. 
.Investicate combiiation AC and DC transmission l i e  

Laboratory: *Develop pmtocol to s 
envimnments. e.g. geomagnetic fields, 6 d Y Z  I:%. ?::I 
areas. .Design a B-field exposure system with a waveform/ 
temporal menu. This menu should reflect an effort to mimic 
selected aspects of human exposure. This system would then be 
used for 60 Hz field effects research on animals. Evaluate 
modification of existing Efield exposure facility. Continue 
mechanistic research with exposures that vary in frequency, 
amplitude and t u n p a l  presentation. 

Residential: .Collect 60 Hz E and B-field exposure data. 
There should be enough data to produce various exposure 
metrics, including peak fields, time histograms. etc. The ration- 
ale for the metric(s) that are used is required Ultimately, this 
will be a long-term effort with a large number of people keep 
ing activity lugs. A representative sample of society will need to 
be selected. Special subsets of the population that are of interest 
are those living near transmission lines and children. Because of 
the immensity of the pmject. an incremental approach is 
desired. A tractable sample size in one location would be used 
to establish protomls for expanding the study to several low; 
dons. .Perform B-field characterization: look for significant 
parameters such as diurnal variations; long-term stability; 
grounding systems; construction practices; geographic location; 
important sources related to power system indintanal sources; 
suectral analvsis to look at harmonics for both E- and B-fields. 
determine aiproptiate meter response to charzxterize fields: 60 
Hz or broadband. -Investigate ion penetration inta residences. 
.Evaluate surrogate measures of residential exposure. -Perform 
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eleceic blanket exposure assessment .Identify unique exposure 
situations including contact currents fmm appliances. 

TERATOLOGY RESEARCH 
Rutionale: EPRI has long recognized the shortcomings of 
previous teratofogy sNdies and through research that it spon- 
sored. developed E-field exposure cages free of the tecimical 
flaws of previous designs. This equipment is now king used in a 
teratology study in rats conducted at Battelle Northwes~ where 
rats are exposed to 0. 10. 65 and 130 kV/m. The study was 
staned in kcember, 1986. 

The question was discussed whether adverse effects of B- 
fields on embryo development should be examined No serious. 
scientifically sound studies are presently on record. The concern 
was voiced that EPRI is getting more and more involved in 
"defensive science," but with respect to B-fields. thar argument 
was felt not to be applicable because here is no data base. The 
feeline was exmssed that m n e r  or later. a B-field emsure  
teratorogy studi would have lo be conduclcd. The issue ihclhcr 
thcrc should be simultaneous exposure to E- and B-fields was de- 
cided in favor of one or the other variable only to not wnfuse 
the issue and endaneer the intnmctabilitv of thc studv results. 

There is a nced-for EPRI tb spons& o r e r a f ~ l o ~ ~  study on B- 
field q o s w e  in the v a y  nem future. An engineering cost 
analysis should be initiated to decide whelhcr it is more -no- 
mich to retrofit the existine E-field cxwsure chambers mesent- 
ly used at Battellc or to dcZp entircly'ncw exposure ch'nmben. 
It might be advantageous to combine talh exposure possibilities 
in oni pi- of equipment for "perimenk. 

DIRECT CURRENT FIELD RESEARCH 
... 1. There is an important need for research to clarify the 
possible long-term effects of air ions and lX E-fields on 
laboratory animals. As with AC research, this information is 
needed as part of the overall data base for assessing the 
potential effects of HVDC transmission lines on penple. Specific 
end mints for laboratom animal research include. but are not 
limit& to: -Survival raies; .Incidence of and p&gession of 
respiratory disease; .Levels of antndlor response to neumtrans- 
mitten. e.g. serotonin; and .As a lower priority, consider the 
need for research on cancer and birth defects. A single, multi- 
generational study could address most of these end points. 
Rationale: Published results of the EPRI-sponsored air ion 
research by Kellogg et al. (1985) claim significant effects on 
mice from long-term air ion exposure, i.e., decreased lifespan. 
Although the research has been criticized by some on methodo- 
logical grounds. one of the HVDC science advisors to the state 
of Minnesota (Bisset 1986) recently concluded that the Kellogg 
study is sufficiently plausible to deserve replication by EPRI. 
One of the only other studies to lwk at long-term air ion 
exposure, H h l l  et al. (1981). also reported some effects on 
neonatal survival and on pre-weaning growth rates of rats. 
Recent studies by Kellogg et el. (1985) and by Bailey and Char- 
ry (1984) found no evidence that air ion exposure influenced 
serotonin levels. However. a recent report by Dowdall and de 
Montigny (1985) suggested that such exposure can nffect the 
sensitivity of brain ceUs to serotonin. This Ending has now been 
replicated (de Montigny. personal wmmunication). The seroto- 
nin issue. therefore, has not been fully resolved. Estimated 
Cost: $2-3 million. 

2 Short-term studies of humans are needed to assess the follow- 
ing: .Factors influencing perception of lX E-fields, including 
annoyance levels; .Mental state, including mwd and paform- 
ance; and -Individual differences among people in their 

resprmses to air ions. Rationale: Resemh pasarmel and others 
who work near HVDC lines report that on occasion, E-fields 
are noticeable and in some cares. annoying. The latter appears 
to be related to both field strength and weather conditions. No 
systematic studies using representative subjects and conditions 
have been done to evaluate the ocnurence of. and factors 
influencing human perception of DC E-fields. There is also a 
body of wnlroversial research suggesting that air ions can influ- 
ence mwd and mental state in humans. Research by Charry 
and Hawkinshire (1981) also indicates there mav be significant . . - 
differences among people in thcir responses to air ions. 
Estimated Coslr $ZW,OW-$4W,OW. 

3. R e d  on HVDC eleceical exposures is uceded to address: 
.Identification of chanical ion species in power line 
environments compYed to other situations, e.g. indoor labora- 
tory animal environments; and .Measurements and modeling of 
the electrical environment where AC and DC transmission 
lines are in close proximity. Rationale: Although gwd informa- 
tion now exists on the wncen&ations of air ions produced by 
HVIX lines, information is lacking on air ion species n w  such 
lines. Also, it is important to h o w  how air ions pmduced by 
IX lines wmpare to the air ion environment used in studies of 
laboratory animals. Preliminary information has been obtained 
by an EPRI-sponsored study (Georgia Institute of Technology) 
and h i s  work should conhue. Estimored Cost: $lW,WO- 
$zW,OW. 

4. Work should begin on study design and protoml for 
laboratory animal research to assess the possible effects of 
combined AC and DC fields wmparable to those produced by 
adjacent AC and IX power lines. Rationale: Recent research, 
e.g. Thomas et al. (1986). Blackman et al. (1985). indicate that 
certain combinatio~~s of AC and DC B-fields can produde bio- 
logical effects in laboratory studies which are not produced by 
the separate fields. A hypothesis involving cyclotmn resoname 
has been advanced to explain the phenomenon. Estimated 
cost: $2W,wo-$soo.wo. 

5. Work should begin to determine if there is a basis for 
laboratory animal research to determine if charged aemsols 
cause biological effects that differ from. or interact wik those 
that may be produced by air ions. Rationale: It is curmuly 
assumed that space charge, in the form of air ions and charged 
aerosols, leads to i n a d  DC Efields off the right-of-way of a 
DC line. Further, under some conditions, charged aemsols may 
be the primary component of DC E-fields off the right-of-way 
where residences may be located. There is little information 
available for assessing the possible biological effects of chronic 
exposure to charged aerosols. Estimafed Cost.. $5O,WO. 

6. Evaluate the need for and feasibility of epidemiological 
research involving people who live and/or work near HVDC 
transmission lines, possibly through a cwperative effort with 
individual urility groups. Rationale: Some preliminary epidemi- 
ological research involving HVDC lines has been done, how- 
ever, with inconclusive and contmversial results (e.g. Genereux 
and Generam 1980. Nolfi and Haupt 1982). The New England 
Hydro-Transmission Corporation is investigating the feasibility 
of such research at the request of the states of New Hampshire 
and Massachusetts. Esfimafed Cost: $50,W-$75,CUO Ifeasi- 
bilily shuiy only). 

WHOLE ANIMAL STUDIES ON CANCER ISSUES 
The following are the rccammended wimal studies which 

have the goal of developing an animal model for studying the 
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FROM THE FIELD 
relationship. iF any, between exposure to power hquency B- 
fields and cancer. The review wmmiuee emphasized that 
careful plarming, including a review or a workshop on the labo- 
ratory data base, would he necessary to generate specific hy- 
potheses for study. "Fishing expeditions" are specifically discour- 
aged. In vitro cellular studies may provide models for "range 
finding" so that some notion of a meaningful dose metric might 
be &eloped to apply in the animal studies. 

1. The first study is essentially a "pilot study" and would utilize 
specific mouse strains selected for responsiveness to cancer- 
promoting agents (e.g. B6. AKR or others) using eeament 
groups such as (a) [constant exposure over days to low and high 
fields - the "hihigh" being approximately ten times the 'low" 
field strength]; @) "Electric blanket" exposure scenario: [eight 
hours of high expdsure followed by 16 hours of low exposure]; 
(c) Random amplitude and duration [exponnesl. 
2 A "primed" system study using m e n t  groups such as the 
following: (a) Mouse plus l e u h o g e n  plus B-Keld at A t = A t in 
Wuency and latency; @) Model plus promoter (e.g. estrogen); 
(c) Model such as nude mouse, which has immune system 
deficiencies; (d) Fetal exposure and examine offspring for 
leukemia. 

RISK ASSESSMENT RESEARCH PRWECTS 
Rationale: The i d d i t y  to define "dose" has severely limited 
investigators' effort.; tn apply conventional risk analysis tech- 
niques to the problems of 64 Hz fields (see the various works of 
Morgan, et al.). While it probably does not make sense to 
devote much additional effort to wnventional risk analysis 
until the science is in better shape, there are some important 
relared activities which should be u n W e n  at this time: 

1. Develop mataials designed to assist state regulators. members 
of the judiciary. state legislators, eleclrical utility managers and 
others who must deal with 60 Hz field issues to structure and - ~~ ~- ~~~ ~~~ 

think h u t  the problems they face. Such guidance musl include 
a fnir articulation of whnr the science does and docs not say; a 
fair exdanation of which cxwrienccs and iinshts gained in thc 

bioeffects and the magnitude of these effects as a function of 
exposure duration. 
3. Devise a sensitive in vitro model for studying the relative 
potencies of various field exposure regimens (e.g., different on- 
off cycles using a field intensity that elicits a quantifiable effect 
during continuous exposures of approximately one hour 
duration). 
4. (*) Additional work on "transcription" and "translation" 
effects of ELF fields, such as the altered messenger RNA ex- 
pression and protein synthesis in dipteran salivary gland cells 
(research by Gwdman, Harderson and others). 
5. Replication of key experiments conducted in v im such as the 
Winters/Phillips studies on growth rate and membrane recep- 
tors in human colorectal adolocarcinoma cells. 
6. (*) Extend studies on the pineal gland as  a potentially 
sensitive site of ELF field interactions. Explore melatonin inter- 
actions with other hormones (e.g.. estrogen) that are known to 
influence mcer risk in cabin  tissues (e.g., the female breast). 
7. Enhance efforts to develop realistic theoretical models of 
ELF field interactions at the cellular, membrane and molecular 
levels of biological organization 
8. Initiate studies on synchronized cell populations in vim to 
gain information on the cell-cycle-phase dependence of ELF 
field interactions (i.e., to detect differential smitivity between 
quiescent cycling cells, and between 0-1, S and G-2 cells in 
cycling populations). 

CONFERENCE CALENDAR 
New Listings 

May 15-18: Spring Conference 01 the Society cf Telemm. 
muniulians Co~lltVlts (STC), Sheramn Hotel. New. Orleans, LA. 
Contau: Goper. STC, One RddeUm Plaza, Snilc 1410, New 
Yo&, NY 1W20, (212) 582-3909. 

Scplanber 290& 1: 9th Annual Ele~lrical O~eF51reESrEIech.~ 
static Discharge Sgmpmium, The Peabody, Odanda. FL Contact 
Michael Martin. 3MP3tatic Gnuol Synans, 2111 W. Braker Lane. 
BldgSO1. PO Box 2963, Awtin, TX 78769. (512) 834-3117. 

contexi of other risks extradolate to the 60 H i  and which 22.n 191h North power s~,,,,,~,,,,,, "ni. 
do noS a clear Statement of the importance of main&g a vcmity of Albena, Edmonmn. Canada. Conma: Dr. D.O. Koval. Depr 
relative risk perspective and of establishing bounds on the of EIcarical Engineering, Univcnity ci A l b .  Edmonton, Albem 
~roblem: and a clear framine of the choices and value iudn- T6G 2G7. Canada. (403) 432-2481, 
Lents &at managers and reiulaton must make. It wouid L&. 
worth involving several d i f f em groups in work of this kind 

2. While at this staee. the central sciendfic auestions of -~ ~~~~ 0 .  

elislence of cffecu, namre of mechanisms and chamcrerization 
of "dosc" should drive the research agend% a risk analytic per- 
spectivc may be useful in helping to establish some research 
prioritics and in kwping the research program focused on its 
basic risk-related objectives. The levcl of efion devored to this 
second task should he modest 

. .  . 

November 11-12: International Monolech'87 Conference an Elce 
tmte&nalagiq Monueal Quebec, Canada. Canmct: J.P. Cri*l, 
Canadian Cenmiuce on Eln:m&nologies, 1 Wcsmouru Sq. (525). 
Monucal. Qucbec H3Z 2W. Canada. (514) 931-5921. 

November 13-16: 9th Annual Conference 01 the IEEE Engineering 
in Medidne and Biology Sadety, Park Plaza H o e  Bosm. MA. 
Contau: Dr. Rmald Newbower. Dcp of Bianedical Engineering, Mar- 
sachuscus General Hospital. Boston. MA U2114. (617) 726-1676. 

12 MICROWAVENEWS MarchhlprilI987 

MECHANISMS OF INTEh'ACTlON 
The following is a listing of the eight recommendations. with an 
asterisk placed after those areas of research that are currently 
funded by EPRI, DOE or other sources: 
1. c) Continued research on transmembrane signalling events 
and the activation by EMFs of CAMP. cellular kinass and 
orher enzyme systems that are controlled kinases. 
2. Determination of thresholds for ELF field effects using well- 
defmed in vitro systems and quantitative biologicaUbiochemical 
end points. These kesholds relate to field amplitude and 
frequency dependence, temporal variations in the expression of 
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UPDA TES 
BIOLOGICAL EFFECTS 

Special Issue. ..The March issue of the IEEE Engineering 
in Medicine and Biology Magazine is devoted to the "Ef- 
fects of EM Radiation." Among the areas covered in the 
ten papers are: cellular effects, by Dr. Steve Cleary; Era- 
togenic effects, by Dr. Joe Lary; immunological effects, 
by Dr. Ralph Smialowicz; and the 1982 ANSI safety 
standard, by Dr. Om Gandhi, who highlights the 
potential hazards due to shocks and bums below 30 
MHz and heating by millimeter waves. Single copies are 
available for $3.00 for IEEE memhers and $14.00 for 
o t h b  from IEEE, 445 Hoes Lane, Piscataway, NJ 
08854, (201) 981-0060. 

COMPATIBILITY & INTERFERENCE 
Power Lines and PCs,.60 Hz magnetic fields can cause 
displacements of the electron beam in a CRT, resulting 
in the distortion of characters on the computer display, 
according to a study of "Interference from M) Hz Elec- 
!ric and Magnetic Fields on Personal Computers" by 
Rod Baishiki of PG&E in San Francisco, CA, and Dr. 
Don Deno of GE in Lenox, MA. The type of distortion 
depends on the orientation of the field relative to the 
monitor; the operator's sensitivity to the discortion is 
related to the vertical scanning frequency. The distor- 
tions can be eliminated by placing Mu metal shielding 
around the monitor. B a i s h i  and Deno also address the 
risks associated with electric fields - spark discharges. 
Their paper appears in the April issue of the IEEE Tram- 
actiom on Power Delivery. 

EM1 from HVDC Stati0ns.A research team from the 
International Engineering Co. in San Francisco, CA, and 
Ohio State University in Columbus has developed a com- 
puter program that can calculate the voltages and cur- 
rents associated with 5-500 kHz noise in HVDC con- 
verter stations. Predictions conformed "reasonably well" 
with the measured values. This study is an extension of 
earlier work by the same gmnp (see MU'?/, May 1985); 
both were funded by EPRI. Radio Inteference from 
HVDC Converter Stations: Modeling and Characteriza- 
tion (No. EL-4956). December 1986, is available, pre- 
paid, for $32.50 from the Research Repom Center, PO 
Box 50490, Palo Alto, CA 94303, (415) 9654081. Over- 
seas orders cost $65.00. 

Lightning Downs Rocket.& Atlas-Centaur rocket 
carrying a U.S. Aii Force communications satellite had 
to bedestroyed on March 26 when it veered out of con- 
trol a minute after it was launched from Cape Cana- 
veral, FL. Although an investigation is far from com- 
plete, NASA officials believe that lightning was respon- 
sible; one investigaror said that the storm's electro- 
magnetic field may have been the cause. Early 

speculation that explosive bolts on the rocket's nose 
cone may have been detonated by the lightning was 
dismissed when the bolts were later recovered intact. 

GOVERNMENT 

FCC Modifies RFIMW Rules-.The FCC ha. issued 
two refinements to its regulations for RF/MW radiation- 
emining devices. In February, the commission issued a 
final rule exempting land-mobile, cellular radio and mi- 
crowave point-to-point communications, as well as most 
auxiliary broadcast services, from having to prepare envi- 
ronmental assessments under the National Envimn- 
mental Policy Act (NEPA). These exemptions were 
f ist  proposed in 1985 at the same time that the commis- 
sion issued its NEPA mles (see MWN. April 1985). Ex- 
perimentai and commercial broadcast stations and satel- 
lite communication stations must still comply with the 
environmental rules. The FCC has also issued a proposal 
to protect against potentially hazardous RF/MW radia- 
tion h m  shipboard mdars and satellite uplinks. If 
adopted, the rules will require manufacturers of marine 
radars and uplinks to provide guidelines for the safe in- 
stallation and operation of their equipment because, ac- 
cording to the FCC, "the possibility does exist for sig- 
nificant [radiation] exposure." The commission notes that 
the proposed rules "would be administratively more fea- 
sible than requiring separate environmental analysis of 
every application for a ship-earth or radar station." At 
press time, the final and proposed rules were scheduled 
to he published in the Federal Register in mid-April and 
at the end of April, respectively. Still pending before 
the FCC is a petition filed by the National Association 
of Broadcasters asking for federal preemption of state 
and local RF/MW radiation safety standards (see MWN, 
Maynnne 1986). For more information, contact the 
FCC's Bob Cleveland, Office of Engineering and Technol- 
ogy, FCC, 1919 M St., NW, Washington, DC 20554, 
(202) 653-8169. 

MEETINGS 
Magnetotherapy in Hungary ... The 2nd Hungarian 
Symposiwn on Magnetolheropy will he held May 16-17 
in Szekesfehemar. Many fascinating presentations are 
scheduled. Among them: Dr. Yu. Kholodov and 
coworkers from the Institute of Higher Nervous Activi- 
ty and Neurophysiology in Moscow, U.S.SR., on "Ner- 
vous System Reactions to Magnetic Fields"; Dr. A. 
Prusinski and coworkers from the Medical Academy of 
Lodz, Poland, on "PEMFs in the Therapy of Headaches"; 
Drs. 2. L. Schubert and P. Kapp of the University of 
Veterinary Sciences in Budapest, Hungary, on "The 
Effect of Long-Term PEMFs on Dog Embryos and 
Young Animals"; and Drs. E.S. Vainshtein and L.V. 
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UPDATES 
Z o b i i  of the Helmholtz Research Instih~te of Ophthal- 
mology in Moscow, on "PEMFs for Eye Diseases." F a  
more information, contact Dr. A. Guseo, H-8001 Szekes- 
fehervar, Seregelysei u3, Hungary. 

Harmonic Conference ... The proceedings of the 2nd 
Internahrnahonal Cogerence on HormomNcs in Power Sys- 
tem, held October 6-8 in Winnipeg, Manitoba, Canada, 
have been I e p ~ t e d ,  and a limited number of copies are 
still available for $100.00 Canadian or $80.00 U.S. each. 
To order your copy, write to Manitoba HVDC Research 
Center, 400-1619 Pembina Highway, Winnipeg, Mani- 
toba R3T 2G5, Cgnada 

PEOPLE 

Edwin Carstensen, professor of elechical engineering 
and biophysics at the University of Rochester, NY, has 
been elected to the National Academy of Engineering. 
The academy cited his contributions to "the understand- 
ing of ultrasonic and dielectric properties of biological 
media and the biological effects of ultrasound and ELF 
elechic fields." 

Charles Miller has retired as the chief of the Elec- 
tromagnetic Fields Division at the National Bureau of 
Standards in Boulder, CO. Dr. Ramon Baird has taken 
over as the acting chief of the division. 

The two leading manufacturers of hyperthermia equip 
ment continued their feud in March - this time, over ex- 
ecutive talent Victor Vaguine resigned as executive 
vice-president of Clini-Them Corp. and replaced James 
Skinner as president and CEO of BSD Medical Corp. It 
is not clear whether Skinner resigned or was forced out 
The two companies will be in court later this year over 
the patent infringement suits each company fded against 
the other (see MWN. MarcNApril1986). 

STANDARDS 

IEC and CISPR..The IEC recently published Radio- 
frequency Cables. Part 1: General Requirements and 
Measuring Methods (No.96-1). $47.00, and Methods of 
Measurement for Radio Equipment Used in Satellite 
Earth Stations. Part 1: Measurements Common to Sub- 
Systems and Combinations of Sub-System. Section 4: 
Measurements in the Baseband (No.510-14), $27.00. 
Both are available, prepaid, h m  the American National 
Standards Institute's (ANSI) Sales Dept.. 1430 
Broadway, New York, NY 10018, (212) 6424900: add 
$5.00 for postage and handling for one publication, or 
$6.00 for both.... CISPR has issued CISPRIG(Centra1 
O@ce)2, Amendments to CISPR Publication 22: Limits 
and Methods of Measurement of Radio Interference 
Characteristics of Information Technology Equipment as 

a six-month draft rule. It is available for $9.00, prepaid, 
h m  ANSI. 

VDTs 
VDT Radiation Meters..& is now much easier to 
measure the electromagnetic fields associated with 
VDTs; two companies are marketing VDT radiation 
meters. Dr. Hari Sharma of the University of Waterloo 
in Ontario, Canada, has designed the EMF 1, which can 
measure both ELF and VLF fields. It has been evaluated 
by Professor S.N. Karla, also of the University of 
Waterloo. The meter costs $600.00 (U.S.), plus shipping 
and handling; allow eight weeks for delivery. EKM 
Asscciates, Inc., is the exclusive distributor for 
Sharma's meter in the U.S. and Canada. Only a limited 
number of the meters are now available; more will be 
produced if there is sufficient demand. Contace Ms. 
Sigrid DiBella, EKM Associates, Inc., 342 Consumers 
Rd., Willowdale, Ontario M2l 1P8, Canada, (416) 497- 
W 5 .  Holaday Indushies, well-known for its l i e  of 
RF/MW measurement units, is also planning to intro- 
duce a VDT meter in the next few months. The meter 
will have both magnetic and elechic field probes, in 
addition to a liquid crystal display. It will pick up sig- 
nals in the 10-100 kHz frequency range. Holaday expects 
that its meter, Model HI-3600, will be available for 
delivery in July for less than $1,000. For more 
information, contact Holaday Indushies, 14825 Martin 
Dr., Eden Prairie, MN 55344, (612) 9344920. 

ETC. .. 
An Idea Whose Time Has Not Come.-The design of 
consumer products has entered a new phase with the 
advent of "product semantics," the concept that products 
should be designed to communicate visually. Examples 
include 'hair dryers with wavy shapes and tea kettles 
with birds at their spouts for whistling. According to 
The Wall Street Journal (March 26), Phiips Industries 
developed a microwave oven in the shape of a fondue pot, 
for use at the dining room table. The design looked more 
like a nuclear power plant, however, and was shelved. 

Look Ma, No Laser...Last Christmas, among the hot- 
test new toys were laser guns, including Mattel's 
Neutra-Laser, Remco's XSL Phaser Command and 
Worlds of Wonder's Lazer Tag. Researchers at the 
Electx-Optics Branch of the FDA's Center for Devices 
and Radiological Health began to wonder whether the 
guns' radiation could harm children's eyes and tested the 
models made by six different manufacturers. They 
quickly discovered that none of them use a laser; instead, 
the beams are simulated by infrared-LEDs, flashtubes or 
even light bulbs. The center concluded that the tested 
products "do not pose any known biological hazard." 

-- - 
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EMPRESS 11 (continued from n.1) 

On April 8, the House Armed Services Comminee a p  
proved an amendment to the 1988 Defense Authorization 
Act, offered by U.S. Congressmen Roy Dyson, a Mary- 
land Democrat, and Herbert Bateman, a Virginia Republi- 
can, which would bar the Navy from testing EMPRESS 
II on Chesapeake Bay during f i a l  year 1988. Last year 
Congress approved a similar amendment, sponsored by 
Dyson, that stops al l  EMP testing on the bay during the 
current fiscal year. 

Dyson has argued that it makes no sense for the fed- 
eral governmen1 to spend millions of dollars to clean up 
the bay and, at the same time, support a project that 
might have the opposite effect. 

The Navy selected Chesapeake Bay as its preferred site 
on which w test whether its ships can withstand the 
EMP of a nuclear blast. EMPRESS II can produce pul- 
sed electric fields of 50 kV/m at 100 yards at 30-minute 
intervals. Ttle simulator, which would be floated on a 
barge near Blwdswonh Island, would replace EM- 
PRESS I, a smaller simulator based at the Patuxent 
Naval Air Test Center on the shore of the bay. 

The Chesapeake Bay choice has long stirred strong en- 
vironmental opposition. Maryland officials, who are al- 
ready on record as opposing the Navy's plan, contend 
that operation of EMPRESS I1 might shut down the 
Port of Baltimore for 20 days per year (see MWN, Jan- 
uary/February 1987). According to the SDEIS, the Navy 
would operate EMPRESS II for as many as 60 days per 
year - 20 days on Chesapeake Bay and 40 days at sea 

In comments on the Navy's Supplemental Draft Envi- 
ronmental Impact Statement (SDEIS), the federal Envi- 
ronmental Protection Agency @PA) rea f f i ed  its pre- 
vious opposition to siting EMPRESS I1 on the bay. In a 
February 27 letter, John Pomponio, the chief of the envi- 
ronmental impact and marine policy branch at EPA's Re- 
gion III office in Philadelphia, PA, wrote that, "Based 
upon the inconclusive results of the short-term impact 
studies [contained in the SDEIS] we do not agree with 
the SDEIS that EMPRESS Ii will cause no impact to 
organisms of the Chesapeake Bay." 

EPA was particularly critical of the Navy's interpreta- 
tions of the short-term studies in the SDEIS. "The stat- 
istics presented in the report do not clearly support the 
conclusions that were dnwn," the leuer stated. The 
agency cited numerous scientific shortcomings; it chided 
the Navy for the incompleteness of the experiments on 
fsh and buds. 

Noting that the Navy had acknowledged the studies' 
shortcomings, EPA concluded that, "Because of the 
Navy's doubts as well as our own we suggest that EM- 
PRESS II] not be deployed in the Chesapeake Bay." 

Similarly, a topranking Virginia environmental offi- 
cial ,argued that locating the simulator on the bay 
"would pose unacceptable environmental, social and eco- 
nomic risks which we are not prepared to take." 

The official, Keith J. Butlleman, administrator of Vir- 
ginia's Council on the Environment, also suggested that 
the Navy has not handled the siting process fairly. 

Environmental Assessment o f  
DOD's EMP Research Sought 
Two environmental groups have asked a federal 

court to block the U.S. Air Force, Army and Navy 
from using all electromagnetic pulse (EMP) simu- 
lators until a "complete and thorough pmgram- 
matic" environmental imuact statement @IS) has . . 
k e n  P E W  

On March 9, the Foundation on Economic 
Trends. in Washinrton, DC. and the Potomac River 
~ssociation, in ~ g l e ~ ~ e e ;  MD, sued the Depart- 
ment of Defense @OD) in the U.S. District Court 
for the District of Columbia, arguing that EMP 
simulators "pose a grave potential threat to the en- 
vironment and public health." 

The Pentagon has refused comment on the suit 
In recent years, Jeremy Rifkin, the president of 

the foundation, has filed and won a number of law- 
snits seeking EISs on the environmental risks asso- 
ciated with the commercialization of recombinant 
DNA technology. In February, a federal judge 
sided with Rifkin and ordered DOD to prepare a 
u rommat ic  EIS on its biological warfare re- - - - 
search program. 

R W s  EMP lawsuit is the latest indication of 
a growing public awareness of EMP technology. 
Last vex. two Washincrton-area individds mti- 
tioned the Federal communications ~ommikion 
(FCC) to open a notice of inquiry on the threat of 
EMPs to civilian communication systems. Their pe- 
tition was rejected by the FCC, but in January, 
they asked the commission to reconsider (see 
MWN, September/Oclober 1986 and JanuaryFeb- 
ruary 1987). 

"The decision pmax is a source of much concern and 
leaves us with the impression that decision makers are 
not amenable to dispassionate investigation of the mat- 
ters that should be known before such a momentous deci- 
sion is made," he wrote in a February 13 letter to the 
Navy. 

Elected officials from Maryland are adding to the 
pressure on the Navy. On March 24, the Maryland 
House of Delegates unanimously approved Joint Resolu- 
tion 42, sponsored by Samuel Q. Johnson, Ill, which 
would stop the Navy from siting EMPRESS 11 on the 
bay. The House of Delegates passed a similar resolution 
two years ago (see MWN, April 1985). The State Senate 
held a hearing on the resolution on April 3 and is expect- 
ed to pass it, according to a legislative aide. 

Two key EMPRESS I1 staffers have left or will leave 
the Navy in the near future. Captain BL. Powers, man- 
ager of the Navy's Theater Nuclear Warfare Program, 
which includes EMPRESS 11, will soon retire. Lt. 
Commander A. Gritzke, the project manager for EM- 
PRESS 11, retired on April 1. 
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The Journal of Microwave Power and Electromagnetic Energy 

Now in Its 22nd Year ofPublication 
Four issues per year, back issues avnilable: also in microfiche. 21-year index (1,100 papers and reviews) now available. 
For information on these and other publications, and rn order The JournaI of Microwave Power and Electromagnetic 
Energy, write: 
IMPI, 13542 Union Village Circle, Clifton, VA 22024, U.S.A. or telephone: (703) 830-5588 
(Xis,  Mastercard) 
J. Microwave Power EE: U.S. $75/year in North America; elsewhere @y airmail), and all libraries: U.S. $Solyear. 
Printed and published in Canada. Editor: Geoffrey Voss, Victoria, B.C.: (604) 384-1021. 
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Henhouse Project: Weak PMFs 
Cause Chick Abnormalities 

The combinedresults of studies fmm six labs in four countries indicate 
thatextremely weakpulsedmagnetic fields (PMFs) can haveadeeimental 
effect on the development of chick embryos. In a paper to be presented at 
the Annual Meeting of the Bioelectromagnetics Society (BEMS) in June, 
theinternational team wiU report that five of thelabsfoundincreases in the 
number of abnormalities among exposed embryos. Although the increase 
was statistically significant in only two of the labs, the pooled data from 
all six labs were, as a whole, highly significant. 

The "Henhouse" project was prompted by a number of reports - 
beginning in 1982 -from Dr. Jacelyne Leal at the Ram611 y Cajal Hospi- 
tal in Madrid. Svain. which showed that very weak PMFs could have . - .  
profound and consistent effects on the deveioping chick embryo (see 
MWN, March and November 1983 and December 1984). A number of 
later attempts to repeat the findings met with mixed success (see MWN. 
June 1984 and May/June 1986). prompting the U.S. Office of Naval 
Research (ONR) to support an international effort to either conFrm or 
refute the Leal fmdings (see hfWN, January/Febmary 1986). 

The new results (see the abstract of the BEMS paper on p.14) should 
help convince skeptics that magnetic fields can be biologically active at 
very low levels. As Jack Monahan of the Food and Dmg Administration 
in Rockville, MD - one of the six Henhouse reseitrchers - explained in a 

(continued on p.14) 

Revision of ANSI 
RF/MW Safety Standard Stalled 

Work on the revision of the American National Standards Institute 
(ANSI) standard for human exposures to radiofrequency and microwave 
(RF/MW) radiation is at a standstill. Resignations, womes over liability, 
lack of funds and an extraordinarily cumbersome review pracedure have 
haltedprogress towardsrevising the 1982standard. which -in theabsence 
of federal rules -has become the most influential RF/MW health guide in 
the U.S. 

Dr. Kristian Storm, the chairman of the ANSI-accredited subcommit- 
tee N of Committee C95 onNon-Ionizing Radiation Hazards, resigned in 
December. Soon afterward, Professor Saul Rosenthal announced that he 
would step down as the chairman of the C95 committee. In addition, the 
U.S. Navy, which has served as co-secretariat of the committee with the 
Institute of Electrical and Electronics Engineers (IEEE), wants to give up 
its long-standing support of C95. 

(continued on p.15) 



ELF NEWS 
(< Power Line Talk >, 

Dr. David Carpenter was at the center of a roundtable News that, "It is most unlikely that any further overhead 
discussion on EMF risks with utility staffers at the February system will ever be built in urban areas in Australia." 
meetinn of the IEEE Power Ennineerin~ Societv in New 
~ork&ty.  He fielded questions such as, ' w e  are getting a lot 
of pressure to fixsomething, but do weknow what tofu?" and 
"If the EMF risk is so much smaller than that of cancer from 
smoking, how much attention should we place on it?" and 
"How does the risk from power lines compare to those from 
woad stoves or from radon?" On the one hand, he replied, 
"This is a relatively minor risk," but on the other hand, he 
added,"Becausenoone haspaidmuch attention toit, wedon't 
know how difficult it is to correct. Perhaps we could save 
many children's lives at little cost" He estimated that, if the 
EMF-cancer link is continned, at least 1,000 cases of child- 
hood cancer couldbe attributed to magnetic fields. In a com- 
mentary appearing in Health & Environment Digest, a new 
newsletter published in Minneapolis, MN, Carpenter derives 
this estimate and elaborates on the often-quoted figures from 
theNew York StatePowerLines Project (PLP), that magnetic 
fields from power l i e s  could be responsible for 10.15% of 
childhoodcancers: "The estimate of 10.15%. however, is re- 
stricted to cancers due to the distribution system at the resi- 
dence, and does not consider exposure from appliances and 
other sources .... My guess, assuming a linear dose-response 
relationship, is that the contribution [of magnetic fields to 
cancer] could be greater by a factor of two." After a quick 
calculation and afew assumptions about exposed workers, he 
writes, 'The total 'body count' is on the order of 2,000 cases 
of chiildhwdcancer and4.000cases of adult cancer per year." 
We asked Carpenter, who is with the NY Department of 
Health (he previously served as the executive secretary of the 
PLP), about this doubling of the estimated risk for children. 
"Given all the considerations and caveats of the calculations, 
that's the logical implication of our report;" he replied. 

Australia's Victoria State Electricity Commission ran the 
ad shown on the above left in the Melbourne Sun on March 8 

B R U N S W I C X  T O  R l C H U D N D  P O W E R  L l Y E  

"Te IiigBgo out. 
The lifts stoe 

The traffic halts. 
The doors jam. 
Melbourne is closer to 

this nightmare than anyag citv in the world. 

As the headline at right, above, from the March 19 English 
tabloid Today shows, the Savitz study has anived in the U.K. 
The news stories were prompted by aBBC documentary and 
by nCentralElectricity Generating Board annouqcement (see 
p.4). On March 28, Cecil Parkinson, Secre%y of State for 
Energy, condemned the documentary in Parliament, accord- 
ing to a report by The Independent: "I believe [it] was essen- 
tially a scare-mongering program." 

. 
So much has been written about Dr. David Savitz and co- 
workers' epidemiological study that it is easy to forget that it 
has not yet been officially published: It is scheduled to appear 
in the July issue of the American Journal of Epidemiology. 
The companion New York State study on adults by the Bat- 
telle group will be in the same issue. We had heard that the 
journal had put the papers on a fast track, given the huge in- 

to pressure the approval of a 220 kV line between Bmnswick terest in the results, but a stalferat the journal refused tocorn- 
andRichmond(seeMWN, July/August 1986). Thetext below mcnlsaying thnt she didnot want tosingle out any articlesas 
the headlines reads: "Just one existing power line keeps the 
business heart of Melbourne running. If anything should hap- 
pen to that l i e ,  much of the city area and thousands of homes 
in the eastern suburbs would be powerless. Every day about 
350,000 people depend on that one line. No other city of our 
sizein the worldhassucha threat hanging over it. Weurgently 
need thenew power line to safeguard eastern Melbourne from 
the possibility of a total electrical blackout. Every day that 
passes brings the nighmarecloser."Nevertheless, opposition 
kept growing and, in late March, the state government can- 
celed the tine. A union official in Victoria told Microwave 

more or less important than any others. The engineers who 
collaborated with ihe epidemiologists are also publishing pa- 
pers on their extensive measurement surveys. The results of 
Dr. Bill Kaune's BatteUe group were published late last year 
in Bioelechomagnetics (8, pp.315-335, 1987). Professors 
Frank Barnes and Howard Wachtel of the University of 
Colorado in Boulder have submitted their manuscript to the 
same joumal- a publication date has not yet been set. Kaune, 
who left BatteUe to go to the National Bureau of Standards 
(NBS), is returning to the ELF business and will join Mike 
Silva at Enertech Consultants, in Campbell, CA, in early 
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April. At the NBS, he was with the Electromagnetic Fields 
Division, working on broadband microwave metrology. 
Kaune is a member of EPRI's EMF exposure assessment 
advisory subcommittee. 

There was a face-off between Iks. Jerry Phillips of the 
Cancer Therapy &ResearchFoundation in San Antonio,TX. 
and H.B. Graves, chief scientist at Crowell & Moring, alaw 
fum in Washimgton, DC, on March 17 at the American 
Public Power Association workshop in New Orleans. After 
reviewing the latest bioeffects studies, Phillips asked, "How 
do we determine whether the problem is a big one or... a small 
one?" He maintained that science will yield the answers be- 
cause more and more researchers are becoming interested in 
bioelecuomab~etics. Gravescountered Phillips'sargumenls, 
observing that,"Someof the [ E m  effectsare thereandsome 
of them fade out on closer examination." He concluded that, 
"The main science commissions ... have [unanimously] said 
there's no persuasive scientific evidence of adverse health 
impacts." 

Over the last five years, we have featured extensive coverage 
of the state of Florida's efforts to write rules governing the 
siting of transmission lines. As we reported at the end of last 
yea, justwhen thestateDepamnent of EnvironmentalRegu- 
lation PER) was about to propose EMF standards, the state 
court of appeals issued a decision which, contrary to previous 
rulings, found that power lines could be approved without 
DER action. Now, according to DER's Buck Oven, the mle- 
making job has been passed on to the state Environmental 
Regulation Commission, chaired by Robert Mandell, a 
developer/attomey from Orlando. Following a briefing at the 
commission's February 17 meeting, Mandell asked to hear 
from a number of expert witnesses - many of whom had 
already testified before the state EMF advisory pinel. The 
next commission meeting is April 14-15. Meanwhile. the 
decision on Florida Power Corp.'~ long-pending 500 kV 
line near Tampa is up to the governor and his cabinet A 
decision was expectedin March but hasnow been putoff until 
April 26. 

Add Maryland to the list of states facing a power line dispute. 
The Maryland People's Counsel (MPC), which represents 
the interests of residential electricity users, is seeking a con- 
sultant to guide the office through hearings on a 500 kV 
power tine proposed by the Potomac Electric Power Co. 
(PEPCO). The 10-mile line would complete a loop amund 
Washington, DC. According to MPC's Kusten Burger, the 
agency is looking for someone with technical experiise to 

provide testimony on the effwfs of power line magnetic fields. 
On January 22, a local zoning board approved PEPCO's line 
-provided that "the Public Service Commission finds that [ill 
will not endanger the health and safety of residents in the 
area" The Brinkwcmd Community Association, a citizens 
group opposing the line, requested the hearings and, although 
no official date has been set, they will probably take place this 
summer. 

In our MarchIApril 1987 issue we outlined the then- 
forthcoming World Health Organizationfinternational 
Radiation Protection Association (WHOWA) Envimn- 
mental Health Criteria (No.69) on static and time-varying 
magnetic fields (see also p.9). The printing was delayed and 
it has only recently appeared. In theU.S. you can order a copy 
for $9.60 From WHO Publications Center USA, 49 Sheridan 
Ave., Albany,NY 12210. Mostothercountriesalso have their 
own retail outlets for WHO reports. 

'Tower Lines and Cancer?" will be the subject of the opening 
session of the Electromagnetic Energy Policy Alliance's 
(EEPA) annual meeting, Full Spectrum Electrophobia: DC 
to Daylight. Among the scheduled speakers will be Drs. John 
Bergeron, David Carpenter, Edwin Carstensen and Phiiip 
Cole.For more information on the meeting, which.winWheld 
in Alexandria, VA, April 20-22, contact EEPA Executive 
Director Richard Ekfelt, (202) 452-1070. 

Articles on ELF health risks continue tcnprolierate in bmad- 
based and in specialized publications. For instance, the Jour- 
nal of the American Medical Association ran an item, "Do 
Power Line-Generated EMFs Have Any Association with 
Certain Disorders?" in its February 26 edition. And the Feb 
ruary 1 issue of Business Insurance considers the potential 
liability problem for electrical utilities and appliance manu- 
facturers. 
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100 Hz Sine Waves 
Transform Cells 

A team of researchersat theNavalMedicalResearch Institute 
(NMRI) in Bethesda, MD, has reported that a 1M) Hz sinnsoidal 
electromagnetic field (EMF) can malignantly transform cells. If 
confmed, the fmding will add a new dimension to the ongoing 
debate on the cancer risk associated with exposure to extremely 
low frequency (ELF) fields. 

In a paper presented at the 32nd Annual Meeting of the 
Biophysical Society on March 2 in Phoenix, AZ, Dr. Abe Pamla 
described how chickembryo fibroblasts exposed to a 7 G 100 Hz 
magnetic field for 24 hours were transformed, as determined by 
threeindependent experimental techniques. Pamla'sabstract ex- 
plains that the effect was magnetic and not thermal. 

Parola, who is with Ben-Gurion University of the Negev in 
Beer-Sheva, Israel, has been doing research at theNMRI for the 
last two years,using the sameexposuresystem as theoneused by 
Dr. Abe Liboff when he was at NMRI and whose results were 
reportedin Science (223, pp.818-820,1984). "It's one of the best 
ELF exposure systems around," Liboff told Microwave News 
from hi office at Oakland University in Rochester, MI. He 
explained that the system's large coils guarantee uniform mag- 
netic fields in the incubator. 

Parola is scheduled to present these results at the Annual 
Meeting of lheBioelectromagnetics Sociery, to be held June 19- 
24 in Stamford, CT. He returned to Israel immediately after the 
Phoenix conference and could not be reached for comment 
NMRI's Dr. Lutz Kiesow, a coauthor of the paper, did not return 
phone calls requesting comment 

Liboff saidthat,although it wasnot mentionedinthe abstract, 
Parola had told him in Phoenix that he had also 0bSe~ed trans- 
formation with an exposure of 100 mG. 

Up tonow, researchers haveassumed thatEMFs canpromote 
the growth of cancer cells but not transform normal cells into a 
cancerous slate. Parola isclaiming that ELFfields can transform 
cells. If his experiments are replicated, they will undoubtedly 
magnify the potential health threat associated with exposure to 
ELF fields. 

Not surprisingly, scientists who had read theabstract werein- 
trigued, though a little skeptical pending the release of more 
information. For instance, Dr. Chris Cain of the VA Hospital in 
LomaLinda,CA, said thatheisGvery interested"in thepaperbut, 
for themoment, is withholding judgment until hecan fmdout de- 
tails about Parola's protocol - e.g.. how long after exposure the 
cells were assayed. 

Similarly, Dr. Jerry Phillips of the Cancer Therapy and Re- 
search Foundation in San Antonio, TX, told Microwave News 
thatthe paperis "of extreme interestand of obvionsimportance." 
He added that, "It is good as far as it gces," but cautioned that to 
document transformation, one must show: (1) loss of growth 
regulation; (2) loss of contact inhibition; and (3) ability to es- 
tablish a tumor in a host. Parola has not yet reported this, he said. 

U.K.3 CEGB Steps Up Power 
Line Health Effects Research 

The Central Electricity Generating Board (CEGB), 
which is responsible for the generation, transmission and 
distribution of electric power in the U.K.. is adding 
f500,OM) to its ongoing research effort on the health risks 
associated with electric and magnetic fields. 

Theboard's major new initiative will be a study by "an 
independent epidemiological group" of all new diagnosed 
childhood cancer cases in England and Wales. The chii- 
dren's past exposures to magnetic fields will be estimated. 

Other elements of the CEGB research plan include an 
assessment of both the home and work field exposures of 
its staff, using personal dosimeters, and an independent 
basic research program. The new projects will double - to 
f 1 million - the board's research budget on electromag- 
netic fields in the coming year, according to Dr. Peter 
Chester, the CEGB's director of environmental affairs. 

The board is currently sponsoring health studies at the 
University of Leeds, theuniversity of Manchester and the 
county health departments in Yorkshire and Lancashiie. 
Dr. Robincox, theCEGB'schief medical officer, said that 
preliminary findings of an ongoing study on power lines 
andchiidhoodcancershowedno association.Theresu1tsof 
acompanion adult leukemia study are expected next year. 

Cox added that none of the board's studies have found 
any ill effects due to power limes: "On the evidehceto date, 

NCI Study on Childhood 
Cancer Will Include EMFs . 

I The National Cancer Institute (NCI) is planning a 
major study on the etiology of childhood cancer, to I 

I include aninvestigation of the role of a number of 
factors including electromagnetic fields (Ems). I 

A spokeswoman for the institute told Microwave 
News that an advisory group will be formed to design 
the study pmtocol. "Magnetic fields will be one of the 
major components of the study," she said, adding that 
nothimg else is definite at thii time. Once the protocol 
is approved by theNCI Division of CancerEtiology's 
Board of Scientific Counselors, a request forpropos- 
als will be issued 

According to a report in the March 11 Cancer 
Letrer, the multi-center case conlrol study would cost 
a total of $2.8 million: the first year's expenses would 
beS810,OM). Thechildren's residentialexposures and 
theparents' occupationalexposures wouldbeestimat- 
ed, along with the mothers' use of elechically-heated 
water beds and electric blankets during pregnancy. 
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no significant health risk to the public hasbeen demonstsated 
from these fields." He said that the Savitz epidemiological 
study had shown "a weak association." 

The CEGB announcement was released on March 17, a 
few days before the British Broadcasting COT. (BBC) aired 
sn investigative report on the health risks associated with 
power lines (see p.2). 

For more information, contact: Dept of Information and 
Public Affairs, CEGB, Sudbury House, 15 Newgate St., 
London EClA 7AU, U.K., (01) 634-51 11. 

NY PSC Su ports 1.6 kV/m 
and 100 rn 8 Limits at ROW 

The New York Public Service Commission (PSC) will 
preserve its 1978 interim 1.6 kV/m elecmc field standard 
along the edge of power line rights-of-way (ROWS) and has 
endorsed the development of a companion magnetic field 
standard. In addition, the PSC has backed a study on child- 
hood cancer and electromagnetic fields (EMFs) inNew York 
state, as well as other types of power line research. 

On February 24, thePSC approved these andotherrecom- 
mendations made in its January 11 task force report, which 
reviewed the findings of the NY Power Lines Project (PLP), 
issued last July (see MWN, July/August 1987). 

With respect to magnetic fields, the task force concluded 
that the PLP's research findings "revealed no evidence that 
magnetic fields pose a health hazard!' Dr. Daniel Driscoll, 
chairman of the task force, told Microwave News that the 
Savitz epidemiological study in particular showed "no causal 
l i i  between magnetic fields and childhood cancer. 

Driscoll noted that, T h e  research gave [the task force] 
cause for concern" but did not call for a course of action that 
would "disrupt indusuy around the country." 

In a telephone interview, Dr. David Carpenter of the NY 
Department of Health POI-I), who serves as executive secre- 
tary of the PLP, said that he does not agree with some of the 
task force's language. "To a degree, the PSC's response is 
very conservative, but probably not inappropriate," given the 
concern over economic disruptions. 

The task force suggested a magnetic field limit of 100 mG 
at the edge of the ROWs and recommended that, "If a mag- 
netic field limit is adopted, it should be made clear that mag- 
netic fields have not been shown to be hazardous and that the 
purpose of thelimit is to ensure that exposures ... wouldbe no 
greater than those whiih society has implicitly accepted for 
the 345 kV lines operating for many years throughout New 
York state." 

ThisisthesamelogicasthatusedbythePSCin 1978forits 
electric field standard. The task force noted that there still is 
"not a more reasonable orprecise method" for establishing an 
electric field limit and argued, therefore, that further research 
into the biological effects of EMFs produced by power lines 
is needed before a final safety determination can be made. 

The task force cautioned that both the electric and mag- 
netic field standards should be considered "interim" until 
further notice. 

Carpenteranticipates that the 100 mG level willbe revised 
downward in the future. 

The PSC also approved the task force's recommendation 
to continue the suspension of 2% matching grants which 
promoted outdoor recreational and educational uses of power 
line ROWs. In addition, the PSC instructed the NY Power 
Authority (NYF'A) to continue to barresidential development 
within 175 feet of the center of a 765 kV power line. 

The utsk force made a number of recommendations for 
fuhlre research: 

The Department of Public Service @PS), the PSC's parent 
agency, should supportresearch on power line EMFeffects - 
specifically, an epidemiological study of childhood cancer 
andmagnetic fieldexposuresinNew Yorkstate. According to 
Driscoll, sources of funding have not yet been identified 
APSC staff group shouldbe fomedto monitor these studies; 

the gmup would be charged with periodically reviewing the 
interim field limitations and analyzing incoming data on 
EMFs and human health. 

The DPS should join with theNY DOH in encouraging the 
federal government to undertake "relevant" research. The 
DOH has already contacted the National Cancer Institute, the 
Department of Health and Human Services, the National 
Academy of Sciences and theNational ScienceFodnd;ltion to 
urge further investigations. 

The DPS and the PSC should encourage additional multi- 
state research mediated by a nonpartisan federal agency, such 
as the National Association of Regulatory Utility Commis- 
sioners. 
NY state utilities should implement aprogram of surveying 

and measuring EMF exposures in the state - including field 
measurements of overhead and underground transmission 
and disnibution lines; the utilities should also investigate al- 
ternative means of power use and delivery to reduce EMF 
exposures. 

The NY P W  was initiated in 1980 in response to protests 
against the building of NYPA's 765 kV transmission line. 
State util'lties agreed to fund a $5 million research program on 
possible health hazards associated with power line-produced 
EMFs in exchangeforaPSC guarantee exempting them from 
futurepayments in support of "any o t h e r p r o p  on thesame 
subject in pending or future transmission lime siting proceed- 
ings." According to Driscoll, by limiting its recommendations 
for future utility-supported studies to technical - rather than 
biological -research, the task force continues to honor this 
agreement. 

For more information on thePSC task forcerecommenda- 
tions, contact: Dr. Daniel Driscoll, Office of Energy Conser- 
vation & Environmenlal Planning, PSC, Three Empire State 
Plaza, Albany, NY 12223, (518) 474-5368. To receive future 
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mailings on the Interim Transmission Line Magnetic Field 
StandardProceedings. submit a written request to John Kel- 
l ier ,  secretary, DPS, at the same address. 

Budgets for EMF Research 
Are Growing at EPRI 

The Electric Power Research Institute (EPRI) plans to 
spend $6 million for research on extremely low frequency 
(ELF) electric and magnetic fields (EMFs) in 1989 - more 
than tripleits 1985 budgetof $1.7 mi1lion.EPRIhasbudgeted 
an additional $6 million for 1990. 

There has been no comparable growth at the Department 
of Energy, the other major source of funds for ELF field 
effects research. The Environmental Protection Agency and 
the U.S. Navy have eliminated most of their work on ELF 
bioeffects- except for the ecological studies near the Navy's 
Project ELF transmitter. 

EPRI, in contrast, has increased its ELF budget dramati- 
cally in the past four years, as shown in the table below: 

1985 - $1.7 million 
1986 - $1.7 million 
1987 - $2.7 million 
1988 - $4.7 million 
1989 - $6.0 million 
1990 - $6.0 million 

(As of November 1987,EPRI hadallocatedonly $3.2 million 
for research on EMFs in 1988.) 

These budget statistics appear in EPRI's Research & De- 
velopment Program Plan 1988-1990. dated January 1988. 
According to the plan, EPRI's goals for the next three years 
are as follows: 

B y  1989, provide measurement methods and equipment to 
assess exposure of workers and the public; - By 1990, provide data, analyses and methods to identify 
potential health effects, significant levels of exposure and 
mechanisms of biological action that may be associated with 
electric and magnetic fields, 

By 1990,pmvide data to characterize the magnitude, range 
and time variation of magnetic fields, pinpoint field sources 
and relate field characteristics to these sources; 

By 1991, provide prcduction-gade software that predicts 
magnetic fields, 

By 1991, transferexposuredatabaseto utilities and publish 
results of comprehensive exposure assessment of workers 
and the public. 

Recently, EPRI announced the recipients of its basic 
science grants: 

1) 'Ultrastructure of Candidate Magnetic Sense Organs 
in Fish:' Dr. Joseph Kirschvink, California Institute of 
Technology. 

6 

2) "Response of Dmsophila and Human Cells to ELF 
EMFs," Drs. Reba Gwdman and Ann Henderson, Columbia 
University and Hunter College, NY. 

3) "ELFand Cancer Promotion -Studies on Cell Cultures 
and Mammary Tumm/Endocrine System in Rats," Drs. Shin 
Tsu Lu and Sol Michaelson, University of Rochester, NY. 

The recipients were selected from 16 who submitted pro- 
posals. The conmct periods are anticipated m be three years. 

According to EPRI's Dr. Charles Raffenv, the orecise 
terms of the contracts are in 'the last stages ofhego&tion." 
Specific details on budgets and work to be performed were 
unavailable at press time. 

For a copy of the EPRI Research and Development Pro- 
gram Plan 1988-1990, send $10.00 ($20.00 outside theU.S.) 
to: EPRI, Communications Services. PO Box 10412, Palo 
Alto, CA 94303, (415) 934-4212. 

IARC Meeting on 
ELF Fields and Cancer 

The International Agency for Research on Cancer 
(IARC), a part of the World Health Organization, is 
planning a May 2-3 meeting in Lyon, France, on ex- 
tremely low frequency (ELF) Electromagnetic Fieldc 
and Cancer Risk. 

The workshop will focus on the cunent 'design of 
ELFepidemiological studies. In addition,itwill explore 
the possibility of standardiz'ig experimental protocols 
and measurement indices and cwrdinating the results 
of future projects. 

Among those scheduled to discuss studies on ELF 
exposure assessment and occupational and residential 
risks are: Dr. Anders Ahlbom, National Institute of En- 
vironmental Medicine, Sweden; Drs. Joseph Bowman 
and David Garabrant, University of Southern Califor- 
nia, U.S.; Dr. Jean-Paul Cabane, Electricig de France; 
Dr. Bengt Knave, Swedish National Institute of Occu- 
pational Health, Dr. Genevieve Matanoski, Johns Hop- 
kinsUniversity,U.S.; Dr. Tony McMichael, University 
of ~delaide.~ustralia: ~r.~eil~earce,~ationalHealth 
Statistics Center, New Zealand; Dr. David Savitz, Uni- 
versity ofNorth Carolina Schwl ofpublic Hea1th.U.S.; 
Dr. Stanley Sussman, Electric Power Research Insti- 
tute, U.S.; and Dr. Gilles T h h u l t ,  McGill University, 
Canatta. I IARC's Dr. Michel Coleman, who is organizing the 
workshop, hopes to assemble an W I C  scientific publi- I 
cation that would provide an overall assessment bf the 
cancerriskassociated with exposures toELFfields. For 
moreinformation, contact: Dr. Michel Coleman,IARC, 
150 Cours Albert-Thomas, 69372 Lyon Cedex 08, 
France. 
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IRPA Shrugs 
Health Risks 

Off VDT ' Radiation 

The International Radiation Protection Association 
W A )  discounts the radiation hazards associated with VDT 
work. 

In a paper on "alleged" VDT radiation risks published in 
the February issue of Health Physics, IRPA's international 
non-ionizing radiation committee (INIRC) concludes that, 
"There are no health hazards associated with radiation or 
fields from [VDTsl," and that, "There is no scientific basis to 
justify shielding or radiation monitoring of [VDTs]." IRPA is 
a non-governmental group: many of its guidelines are issued 
jointly with the World Health Organization (WHO). 

The references accompanying the lRPA paper are mostly 
from 1984. There are no citations to the Swedish radiation 
studies on pregnant mice (see MWN. March/April and May/ 
June 1986 and July/August 1987) or to the Spanish chickegg 
experiments (see p.1). both of which havebeen at the center 
of an often-heated debate about pregnancy risks and VDT 
work. 

IRPA's view differs from that of a WHO panel, which, in 
a 1986 paper (one of the two post-1984 references includedin 
IRPA's review), discouraged VDT operators From working 
withinonemeter of therearorsidesof nearby terminals unless 
the units had been tested to check radiation emissions (see 
MWN. Januarypebruary 1987). 

The IRPAIINIRC panel does suggest that more research 
on skin disorders and on the effects of low-frequency mag- 
netic fields is in order because "a large number of people are 
involved" in VDT work. 

Interestingly, Dr. Bengt Knave of the Swedish National 
InstituteofOccupationalHealth,amemberoftheIRPApanel, 
presented a paper at a conference in August 1987 which 
contains the same conclusion - nearly word-for-word as that 
of the IRPAPNIRC (see Social, Ergonomic and Stress As- 
pects of Work with Computers, edited by G. Salvendy et al., 
pp.83-86, New York, NY: Elsevier, 1987). Knave was one of 
theprincipalorganizers of the 1986VDTconference. atwhich 
Swedish researchers presented the fust data showing that 
VDT-type magnetic fields can have a deleterious effect on the 
developing mouse embryo. 

In a paper published in 1985, panel member Dr. Michael 
Repacholi of the Royal Adelaide Hospital in South Australia 
reviewed the research from Dr. Jocelyne Leal's laboratory in 
Madrid, Spain (see Australasian Physical and Engineering 
SciencesinMedicine,8,pp.51-61,1985,andMWN, MayJJune 
1986). A third panel member, theFR.G.'s Dr. J. Bemhardt, is 
on the advisory committee to the Ontario HydroWM-spon- 
sored team at the University of Toronto, which is in the 
process of conducting a major mouse embryo radiation study 
(see MWN, SeptemberJOctober 1987). 

The other members of the lRPA/INIRC panel are: Drs. H. 

Jammet (chairman), France; B. Bosnjakovic. The Nether- 
lands;P.Czerski,U.S.;M.Grandolfo, Italy; D.Harder,F.R.G.; 
J. Marshall, U.K.; D. SIimey.U.S.: and J. Sto1wijk.U.S. 

Microwaves in Moscow 
The beaming of microwaves at the U.S. embassy in 

Moscow continues, albeit at relatively low levels. 
In a March 3 statement issued in response to questions 

from B m n  Reppert of the Associated Press (AF'), the U.S. 
State Department acknowledged that radiation - "primarily" 
in the 9-11 GHz range, with some in the 5-6 GHz range - is 
being detected at the Moscow embassy chancery at "typical" 
power levels of 0.1 pW/cm2 outside the building and 0.01 pW/ 
cm2 inside. The signals are "usually on for a couple of hours 
a day" and are "rarely detected during the nighttime hours," 
according to the statement. 

Thelastreport of microwaveshm Moscow was in the fall 
of 1983 when power densities of 2 pW/cmZ were measured 
outside the embassy. At that time, the U.S. ambassador, 
ArthurHartman,denied thatthere wasany healthriskbutfiled 
a formal protest with the SovietForeign Ministry "as amatter 
of principle" (see MWN, December 1983). 

It is not clear whether the Moscow signal was turned off 
after the 1983 incident or continued to be beamed at the 
embassy. State Department spokeswoman PhyUiS Oakley 
toldtheAPthat,'We have watched thesituationcarefuI1y.We 
continue to watch itcarehlly. There have been low levels that 
we have detected, but these pose no risk." 

The State Department refused to comment on the reason 
for thetransmissions,"because any response wouldbe specu- 
lation." Since the microwaves were fust detected in 1953, 
many explanations have been offered, though none has won 
official backing. The possibilities include activating Iistenin~ 
devices, manipulating employee behavior and convincing 
American scientists that non-ionizingradiation is biologically 
active. In 1976, protective screens were installed on the win- 
dows at the embassy. 

In his 1978 epidemiological study of Moscow embassy 
employees, Professor Abraham Lilienfeld of Johns Hopkins 
University urged the State Department to continue to monitor 
the health of the embassy staff in Moscow and in other cities 
(see MWN, January 1981). The State Department told the AP 
that for thelastsix years, researchers at theBiostatistics Cen- 
ter of George Washington University in Washington, DC, 
have been maintaining a computerized Medical Information 
Management System for overseas employees. 

The State Department also said that radiation measure- 
ments at the new office building complex, which has been at 
the center of a controversy over Soviet listening equipment, 
were very low - levels that "one would expect to fmd in any 
major city." 

MICROWAVE NNES MmchIApril 1988 



HIGHLIGHTS 

EMP Threat to Power Grid 
Questioned 

Theelectromagnetic pulse (EMP) that would accompany 
a single high-altitude nuclear detonation would do minimal 
damage to the U.S. electrical power grid, according to Mario 
Rabinowitz of the Electric Power Research Institute (EPRI). 
In arecent report, he fmds that previous predictions of severe 
grid damage were wrong primarily because estimates of peak 
pulse power were t w  high. 

"As a result of present protection techniques, little or no 
m ]  damage is expected for power plant equipment, sub- 
station equipment or power lines:' Rabinowia concludes, 
cautioning only that, "Although a solid case is made that the 
EMPcannotproduceanationalblackout,ithasnotbeendeter- 
mined whether theEMPcouldproducealocal regional black- 
out near the bomb burst." 

Rabinowitzcalculates the maximum electrical fieldgener- 
ated by a high-altitude EMP to be approximately 12 kV/m, 
less than one-quarter of the previously suggested 50 kV/m 
maximum. This sizable difference is the resultof his assump- 
tion that ionization from the detonation "severely attenuates" 
thepulse. Thefieldstrength-andtheresulting harmfulimpact 
-wouldbeapproximately thesameas that fromasinglestroke 
of lightning, he believes. (Rabinowitz excludes solid-state 
electronic circuits from his calculation.) Challenging other 
previous hypotheses, Rabimowitz repom that, "Concurrent 
multiple bomb bursts will not have an additive ... effect. but 
willinfact interferetoproduceless ... than from asinglebmt" 

This low-impact scenario is the latest twist in the long- 
standing Emdebate. Duringoneof the lastU.S. atmospheric 
nuclear tests, in 1962, EMP was suspected of disrupting 
power lines, opening circuit breakers, triggering burglar 
alarms and shutting off sweet lights in Hawaii. Rabinowitz 
challenges these reports, stating that these effects "cannot be 
substantiated." 

Not surprisingly, Rabinowitz has atmcted critics who 
challenge his methodology, his scientific reasoning and his 
understanding of EMP effects. Last fall, Rabinowitz pub- 
lished a paper - almost identical to the EPRI report - in the 
IEEE Transactions on Power Delivery, which was followed 
by 16 sets of comments. 

Among the generally critical observations are those of Dr. 
Conrad Longmire of the Mission Research Corp. in Santa 
Barbara, CA, a leading EMP expert. Longmire finds that 
Rabinowitz's argument is "logically and technically flawed" 
and therefore "his conclusions are not justified." Similarly, 
Dr. Frederick Tesche of LuTech, Inc., in Dallas, TX, agrees, 
charging that Rabinowitz has oversimplified his analysis. 
Funhermore, Drs. B.W. McConnel and P.R. Barnes of the 
Oak Ridge National Laboratory in Oak Ridge, TN, state that, 
T h e ]  paper presents no experimental data to support the 
conclusionsreached. TheimpactofEMP on powersystems is 
simply not known at this time." 

In his detailed response to the numerous questions raised 
about his work. Rabinowitz countercharges that millions of 
dollars worth of federally-funded research has failed to show 
that an EMP-related effect of serious proportions would 
occur. He specifically cites work done at Oak Ridge, which 
"has yet to demonstrate any appreciable effect." To back his 
conclusionthatanEMPposes nogravedangertotheelechical 
distribution system, he refers to statements made by officials 
of the Defense Nuclear Agency that downplay the risk of a 
widespread impact. 

In arelatedpaper, Teschecompares modeling systems for 
estimating the effects of EMP on overhead power lies. His 
work was doneunder subcontract to OakRidgeand wasspon- 
sored in part by the Department of Energy. 

A copy of Rabinowitz's The Nuclear Electromagnetic 
Pulse and the Electric Power Grid: A Different Perspective 
(EFRI EL-4351-SR), October 1987, is available for $32.50 
from Research Reports Center, Box 50490, Palo Alto, CA 
94303, (415) 9654081. See also Rabinowitz's "Effect of the 
Fast Nuclear Electromagnetic Pulse on the Eleceic Power 
Grid Nationwide: A Different View," IEEE Transactions on 
PowerDelivery, 2.pp.1199-1222 (icludescommentsandre- 
sponses), October 1987, andF.M.Tesche's"AStudy ofover- 
headLine Responses to High-AltitudeElectromagnetic Pulse 
Environments," EMP Interaction Note 458. December 1986. 

Navy Technician Wins $131,000 
Out-of-Court Settlement 

Joseph Coatney, a former U.S. Navy radar technician 
who developed cataracts, won an out-of-court $131,000 set- 
tlement from six radar manufacturers, according to his attor- 
ney, John Sweeney of Sweeney & Pafundi in Westlake 
Village. CA. 

Sweeney related the following details of Coamey's story 
to Microwave News: 

Beginning in September 1969. Joseph Coamey. then 18-years- 
old, sewed abaardtheUSS Sphgfteld, aguidedmissilenuiser.For 
two years. Coamey was regularly exposed to radiation fromsurface, 
air-search and fxe-mntrol radars. Six years later, at the age of 24, 
Coatney was diagnosed as hnving bilateral, posterior, subcapsular 
cataracts and subsequently had corrective surgery. There was no 
history of cataracts in Coatney's family. 

In 1981. whileresearchinggovemmentrepoNinanefforttofmd 
out the cause of his cataracts, Coamey received an anonymous 
telephone call fiom aFwd and Drug Administrationemployee. She 
said that she was contacting him out of personal concern for his 
condition. She told Coamey that his eye problems were common to 
many militarypersomelexposed toradarradiation She also put him 
in touch with the Radar Victims Network, then led by Joe Towne, 
who himself had dwelaped cataracts and otha ailments. 

In Aueust 1982. Coamev sued Hughes Aircraft. Westhehouse. u - - 
Raytheon. Sperry, Genernl Elccbic and Sylvanin and also named 
General Dvnnmics. h e  eeneral contractor for the Shef ie ld .  Coat- 
ney con&ed that'all ofthemanufacturers of the~k~~s&.dare~uip.  
ment shared responsibility for his condition - it was difficult to 
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determine the extent of each manufacturer's wntribution to his Foley settled his claim for $25,000 a&nst General Electric, 
condition. 

Just before Coamey's scheduled trial date in August 1987, the 
$131,000 settlement wns reached. General Dynamics wutributed 
only a small amount to the award. 

Most radar compensation cases are settied out-of-court, 
with a stipulation that the terms of the agreement be kept con- 
fidential. Nevertheless, details on some of these cases have 
leakedout. In 1981,RonaldKarras wona$200,000settlement 
from General Electric and Western Electric for multiple 
injuries (seeMWN, July/August 1981). That same year, Leo 

FROM THE FELD 

~ u g h e s  Aimaf't, Hazeltine, Lockheed Aircraft, Philco-Ford, 
Raytheon and Telerad-Lionel (see MWN, November 1981). 
Andin 1982, Joseph Kerch received$30,000 from Air Amer- 
ica for cataracts caused by radar and navigational equipment 
(see MWN. December 1982). 

Sweeney also reported thatRoy Josey won $171,WO from 
theU.S. Air Force in 1970 for radiation-induced cataracts. In 
addition, Towne- who diedin 1985- was awardeda $55,000 
settlement and, although barred from revealing the figure, he 
never shied away from sharing this information (see MWN, 
JanuarylFebruary 1986). 

Draft IRPA Exposure Limits for ELF EMFs 
Reorinted below are the ahAGuidelines on Limits of Exwsure 124 homldav) should be limited to rms fields less than 5 kV1m. ~r ~~ - 

to Eleclric and Mngnetic ~ie ld ;a t  ~ o w ~ ~ r c ~ u e n c i c s  of 50/60 ~uildin~sin~dedfortheuscofmembersofthe~rncral~ublicor~for 
proposed by rheInternario~lNon-Ionizing Radiation Committee of hnbirntion should beerectedonly ina locotian wherctheunpenurbed 
the lnrernarw~l Radiation Proredion Association IINIRCIIRPA). E-field strweth outside the buildine 1.5 m nbove the mound and not 
Thereview drafr, darcdMay 12.1987, has two aPpf;tdice.~ with r;. 
liomlesfor the electric and mogneticfield limus. Much of these is 
bosed on two previousIRPA do&en i s  on exfremely lowfiequency 
(ELF)jields and onmagneficjields ( seep3,  and MWN. December 
1984 andMarchlApril1987, respectively). The drop alrofeatures a 
list of22 references - harpre-1980 and harppost-1980. 

The DIIRCIIRPA a r ~ u e s  that: "The eoiderniilo~ical studies ... ~ ~ 

suggesringareloriomhi~bbehueenchildhoddoraduk~ancerandreri- 
&me in houses ar various dirrancesfrom high currentJkm due to 
external electrical wiring confiewations. c& be con&ered i n  a 
health risk evaluarion, b;.ca&-ofthemany deficiencies inherent in 
these studies. Several sludier analyzing the incidence of cancer or 
mortality~omcancernmongarbitran'ly defidoccupatwnalgroups 
emosed to electroma~netic fields (amone other factors) s u ~ ~ e s r e d  
&associationbetwe& 'ele~rical&cupd;imoNa~ndc&er.~~c~e 
ofrhe inlwenr uncerroinfy associated with thk rypeofepidetniologi- 
cal study,and the lackof measurement of exposwe. nodefinite con- 
c l u s i o n ~ ~  be druwn. Thequeslionsroised by these reports are seri- 
ouse~ughronecessitore/urlher investigation." The only twoepide- 
miolo~ical studies listed in the references are the 1979 ~d 1982 
stud& by Dr. Noncy ~ertheimerhnd EdLeeper. 

The members of the UVIRCIIRPA that drafted the guidelines are: 
Drs. H. Jammet (chairman), France; J. Bernhardt, FR.G.; B. Bos- 
n j a b i c ,  TheNerherlands; P. Czerski, US.;M. Granablfo, Italy; D. 
Harder, FR.G.;B. Knave,Sweden; J. Marshall, U.K.;M. Repacholi, 
Australia; D.Sliney. US.; and J.  Stolwijk, US .  For more informa- 
tion, conract:A.S.Duche^ne, scienlificsecretary. IRPAIINIRC,Insti- 
tut de Protection et deSSretkNucl&aire, Dkportement de Protection 
Sanitaire, BP No.6.92265 Fonte~y-au-Roses  Ceder. France. 

less than 1 5 k  from the building d&notexceed5 kwm.  hes same 
restriction applies to openspace areas wheremembers of the general 
publicmightreasouably beexpectedtospendasubstantialpartofthe 
day, such as recreational areas, sport facilities. meeting grounds and 
similar. 

~ o ~ n e 1 i c ~ i e l d s : T h e  general public shouldnot beexposed to rms H- 
field sowgths above 0.2 mT. 

Occupational 
Elec!ric Fields: Occupational exposure should not exceed 30 kV/m. 
F o r m  field suennths ranain~ &om 20 to 30 kVlm the duration of 
exposure should be-limited-=much as ppssible. l t  is rcwmmended 
that the duration of such exposurc dws not exceed 2 hours/dsy, and 
that during the remaining portion of the warkdny the exposure lcvcls 
bereducedto lOkV/m. Acontinuo~~upationalexposurcupto 10 
kV/m is permitted. 

Magnetic Fields: Continuous occupational exposure should not 
exceed a nns value of 5 mT. For shorter durations (up to 2 h o m l  
workday) exposure levels up to 10 mT canbepamitted. For expo- 
sure reslricted to the limbs values up to 25 mT can be permitted. 

Measurement 
For measurement of the E-field shength free-field probes that 
measure fields undistorted by objects (the so-called unperturbed 
fields) at mints 1.5 m from the mound are recommended....To . . 
determine compliance with the cxfisure limits, the E- and H-field 
strengths should be determined in accordance with recommended 

These limits apply to human exposure to E- and H-ficlds at fre- practices .... In particular, the E-field component should be deter- 
mined at adistance of 15 m &om dielectrics and ar a height of 1.5 m quencies ofso or 60 Hz. andmay be applied to thepowerhqumcy from and forinhomogeneous H-fields theH-fluxd-ty of 16.6 Hz. These S i b  should not be applied to ELF ffquencies should be averaged on a loop surface of emf. above 60 Hz. 

General Public Concluding Remarks 
Electric Fields: The general uublic should not be exwsed to rms The above guidelines will be subiected to periodic revision and 
unpenurbal E-field strengths above 10 kV/m. ~ ~ ~ o n - t E n n  expusure nmendment~ithadv~cesinlcnow~ed~eandi~entificationofrffects 
(hours/day) to 10 kVlm is acceptable, however continuous exposurc nssocinled with particular frequencies andlor modes of generation. 
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FROM THE FIELD 
Vernon, NJ: Cluster Continues 1975-2 1979-3 1982-1 1 9 8 5 4  

1976-4 1985-2 1983-1 During the lnstfive years, we h e  reported on the continuing 1986--1 
1 9 7 7 4  1981-2 19-1 1987-3 controvgg of the clurter of Down's syndrome and other genetic 

defects m n g  babies born to residents of Vernan, NJ. (See MWN. 1 9 7 S 1  
November 1982. September I984, May and NovemberlDecember If a periodicity does exist and a peak was reached in 1980, it is 
I985 and JulylAugurt I986.J In the 1ener reprinted below. Dr. possible that the cases oc&g in 1986 and 1987 represent the 
Robert Becker, formerly apmfissor at the State University ofNew begirming of a second peak in incidence. In any event, the datamay 
York Upstate Medical Cenrer in Syracuse. and MW a consuIrM, be interpreted to indicate the following: First, anoverage of genetic 
writes that the clurter continues to grow. defects does exist in Vernon (expected number: 3.4 cases; actual 

number: 17 -approximately a5W% excess since 1975). Itshouldbe 
Thereappe~tobea~~nce~t ionas to thec~ts ta tuSof the  noted that these data were gathered by voluntary reporting to the 

incidenceof genetic defects in Vernon. NJ. It is Fr-uentl~ stated that citizens'group; the actual incidenceis likely higherthanthese figures 
no new cases have occurred since January 1. 1985. a d  since the indica* second, the situation in Vmon  has not gone away, the 
number of microwave sources in the t o m  has steadily increased genetic disease incidence is again on the rise. %d, t h m  is not a 
since ths late 1970s. there can beno causal relationship between the direct linear relationship between the field s m g t h  of the micro- levels of micmwaves and such defects. I have assisted the citizenszens waves andthe incidenceof genetic a b n o m a l t i e s . ~  suggests 
gmup. CAT, in collecting and evaluating data since 1981, and am th, microwaves may be a  factor and a second variable may be 
familiar with the current situation In 1986. one case of Down's involved.  present^ am anempti,,g to evaluate thepossiblerole of 
syndrome was bom. In 1987, there were two otha Down's biahs the geomagnetic field in this periodicity. (oneTrisomy 21, theotherT 13). as well as one other childborn with It is clearly evident that a healthproblem of considerable magni- 
major defects in 3 chromosomes. tude co~~tinues to exist in Vernon andmay be related, at least in part, 

Theyearly incidenceofpmvengeneticdefectsinVemonreveals to the levels of mimwave radiation present in $he town 
apossibleperiodicily of occurrence. The following tablelists the 17 
cases (Dom's-11. Edward's-2 and other chromosomal anomalies- Robert 0. Becker. MD 
4) by year of birth. Star Route 

Lowville, NY 13367 

Ongoing Research on Power Line Electric and Magnetic Fields 
The infannation below, current as of January 1, 1988. is adapted From a table assembled by Dr. Lee Rosen of W/L Associates, a consulting 
iirm based in Frederick, MD. 

Institution Source Exposure Subjects Comments 

Argonne Natl. Lab. DOE E Rodents Characterization of circadian phase shifts. 
Battelle Pacific NW Lab. EPRI E Rodents Immune stimulation - cellular and humoral. 

W E  E Rodents Neuroendocrinology, tumor induction. behavior. 
W E  E&M Invitro Characterization of membrane effects. oncogene 

studies, DNA sensitivity. '. 

EPRI M Humans Use of E-blankets to test human pineal hormonal rqwnse. 
Elect R s .  &Management EPRI M Engineering Addition of M-field to previously built E-field facilities 

for teratology. 
Enertech Consultants EPRI M Engineering Exposun: assessment insmentation and sofiware for 

computer modeling. 
Johns Hopkins U. EPRI Occup. Workers Retrospective case control study of AT&T workers with 

field measurements. 
LawrenceBerkeley Lab. W E  M In vitro Membrane studies. phase m i t i m .  
McGill U. OH & HQ* Occup. Workers Use of records From Canndian and French utilities. 
Midwest Res. Inst. DOE E&M Humans Acute exposure to continuous and intermittent fields. 
SW Res. Inst. W E  E Primates Operant and social behavior. 
Oakland U. W E  M In vitro Cyclotron resonance studies; calcium markas. 
U. of North Camlina EPRI Occup. Workers Leukemia and brain cancer among elechic utility workers. 
U. of Rochester DOE E Rodents Operant behavior. 
U. of the South EPRI E E n g i n k g  Scalm stud related to cage conditions and the impact of 

anim& on dbsimeay. 
U. of Southem CA EPRI Resid Children Case control study of childhood leukemia. 

EPRI M Workers Characterization of occupational exposures. 
U.S. VA, Loma Linda, CA W E  E&M Invitro Characterization ofcell membrane response toapplied 

fields. 
W E  E Rodents Evaluation of mechanisms of interaction to applied fields. 

* Ontario Hydm and Hydro Quebec 
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UPDATES 
BIOL OGICAL EFFECTS 

Risks of Controlling Static..& anti-static agent in plastic 
tote boxes was responsible for an outbreak of dermatitis 
among employees of a microelectronics firm, according to a 
NIOSH study by Dr. Diane Bennett and coworkers. The anti- 
swtic agent, bis-hydroxyethyl-wllowamine@HETA), which 
was detectable as an oily fdm on the surfaces of the boxes, 
caused skin rashes on the hands and arms of 14 out of 29 of 
those working in direct contact with i t  Employees also noted 
corrosion of electrical equipment stored in the mated boxes. 
Researchers investigating the problem concluded that BHE- 
TA is a strong skin initant and apotential skin sensitizer. The 
study appeased in the Journal of Occupational Meacine, 30, 
pp.252-255, March 1988. For more information, contact: Dr. 
Toby Mathias, NIOSH, R-13,4676 ColumbiiPkwy, Cicin- 
nati, OH 45226. 

COMPATIBILITY & INTERFERENCE 

ThiokolFined for ESD-Sparked MX Fire...A team of U.S. 
AirForceinvestigators hascoocludedthataDecember29 MX 
missile explosion at a Morton Thiokol plant in Utah was 
caused by electrostatic discharge (ESD) or friction. The Utah 
Division of Occupational Safety andHealth hasfinedThioko1 
$31,70Ofor "willful" and"serious"safety violationscommit- 
ted by the company and by the five workers who died in the 
fue. Thiokol officials say the company will appeal the fine 
(see MWN. SeptemberIOctober 1987 and January/Febmary 
1988). 

Tips for Fixing EM1 ... The Electronics Industries Associa- 
tion (EIA) and theFCC havereleasedapamphlet, Consumers 
ShouldKnow Something AbouInterference: Tipson Search- 
ingit Out - and Some Fixes. It explains the common types of 
EMI to consumer elecmnic products - TVs, VCRs, stereos 
and cordless phones -and how to resolve them. Copies are 
available from: Consumer Affairs, EIA, 2001 Eye St., NW, 
Washington, DC 20006; or from: Public Service Division, 
FCC, Room 725,1919 M St ,  NW, Washington, DC 20554. 

Post Office EMC Tes &...The U.S. Postll Service (USPS) is 
seeking a contractor to perform EMI tests on six different 
types of stamp vending machines. The bidder chosen will 
determinewhether the equipmentmeets military standards for 
conducted and radiated susceptibiity in the 10 kHz to 1 GHz 
frequency range. Proposals for the one-year project were due 
April 18.FormoreinformationonsolicitationNo.104230-88- 
B-0071, contact: C. Kennedy,USPS Headquarters, Officeof 
Procurement, Rwm 1131,475 L'Enfant Plaza West, SW, 
Washington, DC 20260, (202) 268-4103. 

MEETINGS 

BEMS Symposia ... In addition to the usual complement of 
papers, posters and workshops, the 10th Annual Meeting of 
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theBioelectromagneticsSociefy (BEMS), tobe held June 19- 
23 in Stamford, CT, will feature four symposia: (1) Micro- 
wave Hyperthermia for Cancer Treatment; (2) Useof Electric 
and Magnetic Fields for Tissue Healing; (3) Mechanisms of 
Interaction of Electric Fields with Cell Membranes; and (4) 
Behavioral and Physiological Effects of High Peak Power 
Microwave Pulses. The first two symposia have been ap- 
proved for continuing medical education (CME) credit The 
meeting will be held at the Westin Hotel, which is offering a 
$%/night (single or double) discount rate for BEMS confer- 
ees. To make a reservation, call: (800) 231-2042. For more 
information about the meeting, contact: BEMS Executive 
Director Dr. William Wiecup, 120 W. Church St.,Frederick, 
MD 21701, (301) 663-4252. 

M T  Measurements...The IEEE EMC Society's Working 
Group PI 140 on Near-Field Testing Procedures for Electric 
and Magnetic Fields will meet on or around June 17 in 
Connecticut The time and location will be set to coordinate 
with the BEMS meeting. The working group had originally 
planned to meet in March, but the session was canceled 
because Swedish researchers were unable to attend. On the 
agenda are reviews of spectral energy and time derivative 
methods, as well as a report from Finland. For more informa- 
tion, cootacr Stephen Berger, Electro-Mechanics Co., 10620 
Metric Blvd., Austin, TX 78758, (512) 835-4684. (See also 
M W ,  July/August 1987.) 

HPM Weapons ... The 4th National Conference on High 
Power Microwave Technology forDefenseApp1icotion.s will 
be held at the U.S. NavalPost Graduate School in Monterey, 
CA, May 9-13. Theobjective of the conferenceisUto examine 
the service operational mission utility and weapons potential 
of highpowermicrowaves"(HPM). Among thepapers sched- 
uled are a report on susceptibility measurements on an M1 
tank and studies of avionics and the effects of HPMs on an 
artillery fuse. There will bea session on bioeffects, chaired by 
Dr. John de Lorge of the Naval Aerospace Medical Research 
Lab in Pensacola, EL,, who will also review the behavioral 
effects of HPMs. Representing the other services, Howard 
Bassen will discuss the army's program and James Merritt 
will go over the USAF's research. Over 600 scientists and 
engineers attended the third HPMmeetingin December 1986 
(see MWN. January/Febmary 1987 and January/Febmary 
1988). Attendees most have a"secret3' security clearance. For 
more information, contact: Kindra Landry, American De- 
fense Preparedness Association, Rosslyn Center, 1700 North 
Moore St. Suite 900. Arlington. VA 22209, (703) 522-1820. 

1989 Zurich EMC Symposium ..A call for papers has been 
issued for the 8th international Symposiwn and Technical 
Exhibition on Electromagnetic Compatibilify, which will be 
held in Zurich, March 7-9, 1989. This biannual meeting 
attracts experts from all over the world: the 1987 symposium 
had 930 participants from 28 different countries. For more 



UPDATES 
information,contaccDr.T.Dvorak,ETH-Zenmm-KT,CH- 
8092 Zurich, Switzerland, (1) 256-2790: or in the U.S., Dr. 
Ralph Showers, Dept. of Electrical Engineering, University 
of Pennsylvania, Philadelphia, PA 19104, (215) 898-8123. 

MILITARY SYSTEMS 

Ideas for Weapons ... The Naval Surface Warfare Center 
(NSWC) andtheDefense AdvancedResearchProjects Agen- 
cy are accepting proposals "in microwave effects testing and 
compact source development" through June 30. Specifically, 
the proposed research should include experiments demon- 
stratingMthe enhanced effects of frequency modulation, mul- 
tiple frequencies, waveform modulation and pulse shaping of 
microwaves on elec!mnics systems." For more information, 
contact Karen Jackson. Code S22. White Oak Laboratow. 
NSWC, 10901 New &npshire ~ v e . ,  Silver Spring, Mb 
20903. 

OTH-B Radar Operational ... The over-thehorizon back- 
scatter (OTH-B) radar system, which can detect cruise mis- 
siles up t 2,000 miles away and "at ranges almost 10 times 
further than conventional ground-based radars," is now oper- 
atingatlimitedcapacity in Moscow, ME. TheElecaonic Sys- 
tems DivisionoftheUSAFisnow testingthesystem 12 hours1 
day, rather than full-time, due to software development prob- 
lems. The radar, which transmits signals in the 5-28 MHz 
range, is expected to be fully operational next year when 
GeneralElectric, thesystem'sconmctor,finishes workon the 
system's third sectorandcompletes the software design. An- 
other OTH-B is already under construction on the West Coast 
and theUSAF has plans for one in Alaska and one in the Mid- 
west - though these are now in doubt; in late March, a House 
subcommittee canceled the USAF's $161 million request for 
OTH-B procurement .... Meanwhile, the Navy is scheduled to 
move its relocatable over-the-horizon radar (ROTHR) from 
Virginia to Amchitka Island in the Aleutians to detect Soviet 
aircraft and ships. The USAF and the Navy will link their 
systems toL'provide wide area surveillance," reports Aviation 
Week (March 21). 

PEOPLE 

The top EMF journals are going through changes. Dr. Don 
McRee ofNIEHS was scheduledtobecomeeditor-in-chief of 
Bioelectromagnetics but had to decline due to time con- 
straints. EPA's Dr. Richard Phillips will continue to run the 
joumal,published by theBioelectromagnetics Society. untila 
replacement is named A search is also underway at The 
Journal of Microwave Power and Electromagnetic Energy, 
published by the International Microwave Power Institute 
(IMPI) - Dr. Geoffrey Voss of Voss Associates Engineering 
in Victoria, Canada, has resigned as the editor. And the 
officers of the Health Physics Society are not only looking for 
someone to replace Dr. Genevieve Roessler as the editor of 

Health Physics, but also for a replacement for John Tolan, 
who is stepping down as editor of the society'sNewsleffer. At 
theIEEE Transactionson EMC, the succession is settled: Dr. 
Motohisa Kanda has taken over as editor from Richard 
Schuiz, a consultant who retired from Xerox Corp. not long 
ago. In March, the fust issue ofMicrowave and Optical Tech- 
nology Letters will appear. Published ten times a year by 
Wiley-Interscience and edited by Professor Kai Chang of 
Texas A&M, the journal promises quick publication - no 
more than two-four months from timeof submission. Another 
new publication is the quarterly Journal of Electromagnetic 
Waves and Applications, edited by J.A. Kong of MIT and 
published by VNU Science Press in The Netherlands. 

A number of bioeffects and EMC researchers were recently 
named IEEE Fellows: Drs. Kenneth Foster of theuniversity 
of Pennsylvania and Saul Rosenthal of Polytechnic Univer- 
sity were elected for their work on bioeffects, and Ed Bro- 
nangh of Electro-Metrics, Dr. Motohisa Kanda of NBS and 
Henry Ott of AT&T Bell Labs were named for their contri- 
butions to EMC studie s.... Stanley Salek, formerly with Cir- 
cuit Research Labs in Tempe, AZ, has joined the NAB as a 
staff engineer .... Franklin Jarman has been forced out as 
acting chief executive offcer of CIiii-Them Corp., a manu- 
facturer of hyperthermia treatment units. Charles Hill, a 
management consultant, is taking over on an interim basis. 

CISPR Draft Rules...CISPR subcommittees have released 
the following six-month draft rules: (1) Limits and Methods 
of Measurement of Radio Interference Characteristics of 
Vehicles. Motor Boats, and Spark-Ignited Engine-Driven 
Devices, CISPR/D(Central Office)l7 ($28.00); (2) Seven 
amendments to CISPR 14, Limits and Methodr ofMeasure- 
ment of Raciio Interference Characteristics of Household 
Electrical Appliances, Portable Tools and Simi'lar Electrical 
Apparatus, CISPR/F(Central Office)44-50 ($51.00 for the 
set); (3) Three amendments to CISPR 15,LimitsandMethodr 
of Measurement of Radio Interference Characteristics of 
Fluorescent Lmps and Luminaires, CISPWF(Central Of- 
fice)51-53 ($23.00 for the set); and (4) Four amendments to 
CISPR 16, CISPR Specifications for Radio Intelference 
Measuring Apparafur and Measurement Methods, CISPRI 
A(Central Office)42-45 ($63.00 for the set). All are available 
(prepaid) from: ANSI, International Sales Department, 1430 
Broadway, New Yo~k, NY 10018, (212) 642-4900. 

Radiated and Conducted Emissinns...ANSI has requested 
commentson draftsof anumberof new andrevisedstandards: 
(1)Recomtnended Practice for the Measurement ofRFEmis- 
sions from Industrial, Scient$ic and Medical Equipment In- 
stalled on User's Premises, BSRIIEEE I39 ($15.00); (2) A 
revision and redesignation of ANSI C16.25-1962, Procedure 
for Measuring Conducted Emissions in the Range of 300 Wlz 
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to 25 MHzfrom FM and Television Broadcast Receivers to East 47th St., New York, NY 10017. 
Power .Lines ($10.00); (3) A proposed revision of ANSI 
C63.4-1981, Methodr ofMeasurement ofRadio-Noise Emis- 
sionsfrom Low-Voltage Electrical and Electronics Equip- 
ment in the Range of10 kKz fo I GHz, BSR C63.4 ($10.00); 
(4) Calibration of Antennas Used for Radiated Emissions 
Measurements in Electromagnelic Interference (EMI) Con- 
trol.BSR C635-methodsfordeteminingancenm factors for 
ndialedemissions from 30 MHz to 1 GHz ($10.00); (5) Guide 
for the Computation ofErrors in Open-Area Test Site Meas- 
urements, BSR C63.6 -explanation of the basis of the MdB 
criterion for the site attenuation measurements required in 
C63.4 ($6.00); and (6) Guide for Construction of Open-Area 
Test Sites for Performing Radiated Emmrssion Measurements, 
BSR C63.7-information on emissionsin therangeof 30-1000 
MHz ($8.00). The first two drafts are available from 0. Ed- 
wards, and the others from FredHuber, Jr., both at: IEEE, 345 

ETC. .. 
Literature Review..Jor its22nd general assembly, heldlast 
summer in TeI Aviv, URSI prepared a Review of Radio 
Science 1984-1986. (Similar reviews were put togetherfor its 
previous triennial meetings.) The volume, which was edited 
by Dr. Geoffrey Hyde of Comsat, covers all themajor areas of 
communications, includingEM1 and biceffects. The chapters 
on '%EM Noise and Interference" and on "Biceffects of EM 
Waves" were assembled by H. Kikuchi of Japan and Cesar 
Romem-SiemofCanada,respectively.Each chapterfeatures 
extensive references. A copy of the review is available for 
$20.00, which includes surface postage, fmm: URSI, 3 Ave. 
Circulaire, B-1180 Bmsels, Belgium. 

CONFERENCES 
New Listings April2-7.1989: 1989IEEF@ESTrannnision andDlsIribution Confer- 

ence and Exposition, Convention Center. New Orleans. LA. Contam 
May 1-5: 3rd Annunl High Requenq  Power Conversion Cont'erence, Donald Reaton, Louisiana Power& Light 6.. PO Box 64238 (I.-319). New 
Princess Reaon Hatcl. San Dicgo, CA. Conran: lntwtec Canmunicationr, Orleans, LA 70174, (504) 363-8735. 
Inc.,2472Ess1mmAve..Bldg.#33-34.Vmtura.CA93003. (805)6584333. 

Scptemba 11-14.1989: Work with Display Unlts 89 (WWDU89), Qugn 
May 9-13: 4th National Conferenceon High Power MicrowaveTechnd- Elizabeth Hotel,Monueal, Canada Cantact: WWDU89. Inslitur de Recher- 
ogg forDefenseApplications,U.S.NavdPaat Gra&ateScM,Monterey, cbemSanlt u enS6curit6 du Travaildu Cb5bec.505 bod. dcMaismcuve 
CA. Cantan: Kindra Landty, American Defense Pmparedness Association, Onest, M d .  Q u k  H3A 3CZ. Canada, (514) 288-1551. 
Rosrlyn Center, 1700 Nonh Mmre SL. Suite 900. Arlington. VA 222W. 
n m )  5 ~ - i s m .  Upcomlng Meetings 
May 12-17: Spring Conferenct of lhe Society dTdmmmunlcaUonr May 10.12: EMC Expo.88, Washington Hilrm Hod.  Washiington. DC. 
Consultants (STC), Hyau Rcgmcy Alicantc Hod.  Gsrdcn Grove. CA. Gnlea: K a m  Smith, EMC Expo-88. M Box D. Gainesvik. V A  22065, 
Gntaa: STC, 1841 Broadway, Suite 1203, Ncw York, W IIWU, (212) (703)3470030. . 
582-3W. 

May 16-19:20thAnnualMeetlngdlheConf~enceofRadiationControl 
JUM 7-10: Confwenm an Weclslan Electrnmagndic M-rements Ragram Directors (CRCPD), Hysu Regency. Narhvillc. TN. Contact: 
(CPEM'881, Tsukuba Science Center. Japan. Contact: CPEM'88 Sccraar- CRCPD. 71 Fountain Pi.. Frankfork KY 40601. (502) 2274543. 
iat, 2-40-14, Honga. Budyo-lnr,Tokyo i13,Jnpan. 

May 25-27: 1988 IEEE MlT.S International Microwave Symposium, 
Ime 73-25: adEuropean Congress of NMR in Medicine and Biolqy, New Yak. NY. Contact: Jesac Tsub. LRW Amociates. 1218 Balfour Dr., 
HotelInterContinentd, Berlin, F.R.G. Contact: Dr. C.D. Claurscn.Radiolo Amold, MD 21012. (516) 5954288. 
gischc Klini. Freie Univcrsita Berlin, Spandauor D- 130, IWO Berlin 
19, F.RG.. (m0)3035-821. June 19-24: 10th Annual Meeting of the Blwlcctromagnetics Society 

(BEMS), WestinHotel, Stamfod, CT. Contact: BINS. 120 W. ChurchS~. 
June 25-26: 4th National Standing Conference on Low-Levd Radiation Frederick, MD 21701. (301) 663-4252. 
and Health, Stirliing, S m h d ,  U.K. Contact: M. Crankshaw, 20 Recdlach 
Dr.. Bsnarsie.Trwn.KAlO6UK, Scaiand. U.K.. (0292) 31MX)8. June 28-30: 9th International Wrociaw Symposium on Electromagnetic 

Compatibility (EMC), Wmclaw, Poland. Contact: W. Mom.  EMC Sym- 
July5-7: MLiitary M i m w a v s  '88, Wcmbley ConfercnaCenter, London, p i u m ,  51-645 Wmlaw 12, Box 2141. Poland. 
U.K. Conma: Patri&Finches.Mimw~ve~ibition and Publishen Ltd., 90 
Calvcrlcy Road, Tunbridge Wds. Ken TNI 2UN. U.K.. (0892) 44027. July 4-8: 33rd Annual Meeting of the Health Physim Society (HPS), 

Sheraton Boston Hael & Towcn. Boslon. MA. Cmtact: HPS. 8WO West- 
Octaber 16-20: 1988 Conference on Electrical Insulntian and Dielectric park Dr.. Suite 4W. McLean, ~ ~ ' 2 2 1 0 2 .  b03) 790-1145. 
Phenomena. Skvline Hotel. Ottawa. Canada. Contact: Pmf. Manhall Pace. 
Depr of ~l&ui& and C&npuvr &ginwring. University of ~cnnerrcc; Lly24-29: 1988 PowerEnginerlngSodctySummprMeting,Hiltonand 
Knarvillc.TN 37996, (615) 974-5419. Marriou Hotels. Portland, OR. Contaa: TEEE Society Special Services. 345 

Earl 471hSr. Ncr York. hY 1W17. ni2)70S-7895. .. . 
November 9-11: 21st Annual Electronics and Aerospace Canfffence 
(EASCON 88), Hyau Regency Crystal City, Arlington, VA. Contact: August 24: IEEE 1988 fntcrnatlonal Symposium on Electromagnetic 
Wilbur Pitchard, SSE Telecom. 7200 Wisconsin Ave., Bcthcsda, MD Compatibility, Westin Hatcl, Scaule. WA. Contau: Don Weber. Hamilton 
20814. Engineering lnc.. 2108 SW 152nd SL, Seattle. WA 98166,005) 2446952. 
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Henhouse PMF Project (conrinuedfrompJ) 

telephone interview, "The effect is real. It is produced by a 
low-level magnetic field, but we don't yet know what the 
important parameters of the field are." 

Monahan's lab was one of the two in which a statistically 
significant increase in abnormalities was found. The other 
significant findings were reportedby Dr. Alexander Martin of 
the University of Western Ontario in London, Canada. 

Similarly, Dr. Ezra Berman of the Environmental Pmtec- 
tion Agency P A )  in ResearchTrianglePark,NC, who is co- 
ordinating the Henhouse project, told Microwave News that, 
"This study has contributed significantly to the growing data 
baseimplicatingan association of PMFsof very low kequen- 
cy and/or very low intensity in the increase of abnormalities 
in chick embryos." 

Berman will discuss the Henhouse results at the Annual 
Meeting of the Electromagnetic Energy Policy Alliance on 
April 21 in Alexandria, VA, before making the official pres- 
entation at the BEMS meeting in Stamford, CT, June 19-24. 

In addition to Leal, Martin and Monahan, the other Hen- 
house researchers are Drs. William Koch of the University of 
North Carolina (UNC) in Chapel Hill, Kjell Hansson Mild of 
the National Institute of Occupational Health in Umea, Swe- 
den, and Graciela Martucci, formerly with the EPA in Las 
Vegas, NV. 

The six research teams used identical equipmentand sim- 
ilar experimental procedures: only the chick eggs came from 
different sources. Altogether, they ran a total of 60 exper- 
iments. Theeggs wereexposedtoa 1 pTPMF-eachpulse had 
a 2 p e c  fall and rise time with a 500 psec dmtion - for the 
fust 48 hours of incubation. 

I BEMS Henhouse Abstract I 
The effect in chick embryos of exposure to pulsed magnetic 
fields (PMFs) was investigated by six independent laborato- 
ries in Europe, Canada. and the U.S. Each laboratory was 
identicallv eaui~ocd with incubators containine Helmholtz 
coils, elc&icjlhfviccs to dcvelopandobserve l i e  pulse, and 
monitors of the tcmpcraturc. rclative humidity, and vibration 
of cnch incubator. Each inboraorv conducted 10 tuns of 20 
eggs (101shnm or treated) expo& to unipolar pulsed mag- 
netic fields (1 pT, 500psduration. 2 p s  rise and fall time. 1W 
Hz repetition1 for the fin148 hours of incubation. Enes were 
eval&ted for'fertilitv. and embrvos for the ~resence Gf devel- 
opmeng normal s&ture, and &uurity.~wo of six labornto- 
riesshowedasignificant (pc0.001 andp=O.O3)increue in the 
pmponion of abnormal embryos in rhe treated group. and so 
did the project as a whole @.00l).Theinteractionbeoveen 
treatment and laboratory where the experiment was con- 
ducted was significant @=0.015) for the proportion of abnor- 
mal embrvos. Statistical differences in the ~rowrtion of live . . 
embryos ip=O.Ol) and in their maturity, as measured by thc 
number of somite pairs (fl .002) and the Hnmburger and 
Hnmilton stage w.005), w a c  related m the laboratory and 
not u, exposure. Appnrenrly. vcry low-Ievcl, vcry low-fie- 
quency. pulsed maanctic ficldscunmbutc to increased abnor- 
mality ~cidenccs-in w l y  embryonic chicks without mn- 
comimlchanges inmnturity. (Supported by ONR and EPA.) 

EPA's Ric Tell designed and built the exposure systems, 
which conhol all the major physical variables -for instance, 
temperature, humidity andmechanical stability.Tell, wholast 
year left EPA to open his own consulting firm, told Micro- 
wave News that, "The Henhouse project probably represents 
oneof the most carefully done experimen ts... aimed at explor- 
ing the biological effectiveness of weak PMFs." 

Although the field affected the incidence of abnormalities 
among the developed embryos, it did not change the ratio of 
developed to non-developed (alive to dead) organisms a the 
rate of growth of the morphologically normal embryos. There 
isnoclearexplanation for thevariation in theexperimentalre- 
sults from the six labs. 

Lealbelievesthatgeneticfactorscouldexplainsomeofthe 
differences. For instance, she said that the one group that did 
not fmd an increase in abnormalities -Kwh's team at UNC- 
used a breed of chick eggs which was genetically very differ- 
ent from that used by the other five labs. According toEPA's 
Berman, Koch exposed White Rock eggs, while the others 
used White Leghorn eggs. Leal pointed out that the new 
results reinforce what her group found some years ago - that 
weak PMFs are effective but that the biological response is 
modulated by "uncontrolled factors." 

In addition, in a paper published last year, Leal and co- 
workers showed that the teratogenic effect of PMFs depended 
on the orientation of the chickembryos. They concludedthat, 
"By changing their orientation, the embryos could escape the 
potential teratogenic effect of a field exposure on theirdevel- 
opment" (see Medical Science Research, IS ,  pp.531-532, 
1987). In apreviouspaper, Leal's group reportedon the influ- 
enceof theEarth'smagneticfieldonthedevelopmentofchick 
embryos (see M W ,  JanuaryIFebruary 1987). 

The Spanish Minishy of Health is sponsoring a meeting 
forthe members of theHenhouseprpject in Madrid, April25 
29. In addition to planning the next series of experiments, the 
researchers will discuss possible sources of funding to keep 
their research going - the ONR money has run out IBM is 
considering funding the continued work of the project, ac- 
cording to a company spokesperson. 

Theimpactof theHenhouseresultson the debateoverpos- 
sible ill effects among pregnant VDT operators is as yet 
unclear. The type of PMF used by the Henhouse teams was 
different from that emitted by the flyback transformer in 
cathode ray tube-type VDTs, and a chick embryo is quite un- 
like a human fetus. Not surprisingly, most experts shiedaway 
from extrapolating the results to humans and VDTs. As Leal 
told MicrowaveNews from Madrid,'%ssibleeffectsof VDT 
fields on the human fetus can only be known through an epi- 
demiological study." 

The spokesperson for IBM also cautioned against apply- 
ing the chick egg results to other species-especially humans. 
She said that, "It would seem that the only prudent conclusion 
to draw at this time from the Henhouse investigation is that 
further research is needed to better understand electromag- 
netic fields." 
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Dave Janes, a division director at the Environmental 
Protection Agency @PA) and thechairman of theC95.IVrisk 
assessment group, compared the subcommittee to "a rudder- 
less ship." Asked about the status of the revision of the health 
standard, ~anes  told Microwave News. "I haven't the foggiest 
notion in the world." 

One of the clouds hanging over the members of C95 is the 
fear of personal liability if the standard is later contested in 
court.TheNavy andtheIEEE havesofarrefusedtoindemnify 
the working members from future legal challenges. 

According to Dr. John Osepchuk of Rnytheon, the secre- 
tary of C95.IV. this luck of protection was n factor in Storm's 
decision to resign. Indeed, in his letter of resignation, Storm, 
a hyperthermin specinlist ut the University of Wisconsin in 
Madison, advised Roscnth~tl to consider appointing a chair- 
manofC95.IV from thernnksofindustry -and thus protected 
by his or her company -sincc "the chairman will be the first- 
named in a lawsuit ngninst the committee." 

Nevertheless. Rosenthul uppointed Drs. Om Gandhiof the 
University of Utah in Sult Lukc City and Eleanor Adair of the 
John Pierce Found;\lion in New Haven. CT, as interim co- 
cham of C95.IV until u new chairman of C95 is appointed. 

1natelephoneinterview.Gnndhi said thnsUThe firstorder 
of business is to gct some kind of liability insurance for the 
members." Gandhi belicves that ovcr two-thirds of the sub- 
committee are concerned ovcr liability: "Realistically, con- 
creteactioncannot he cnkcn until the liability cloudislifted." 

An lEEE Comrnlltes 
The most likely soiulion to the lcgal dilcmmais for C95 to 

hecomeanIEEE committee. Gandhi snid that apctition to the 
IEEE is being drdtcd. According to Roscnthal, the pctition 
will be forwarded to the IEEE Slnndnrds Board for its June 
meeting. 

Henry Bachman. thc pilst president of the IEEE and a vice 
president at Hazeltine Corp.. said that he would welcome the 
committeebecause theradiution issue isof direct relevance to 
the institute. But, as Andy Salem, the director of standards at 
the IEEE, pointed out to Microwove News, C95 would have 
to operate under IEEE proccdurcs: "They will have to decide 
whether to trade thcir indcpcndcnce for good management." 

If C95 does becorncan IEEEcommittee, its members will 
be indemnified, Salcm said. However, he added that it is out 
of the question for the institute to provide funds for the 
committee's operation - that is up to industries and organiza- 
tions which have an intcrest in the standard. 

No one anticipates any progress on the revision until the 
0 5  organizational problems are worked out. As Dr. Max 

8 Weiss of AT&T Bell Labs said, "Until the bureaucratic 
situation is resolved, we can't do very much." 

Under ANSI's rules, all standards must be revised or 
reaffmed every five years. The ANSI C95.1-1982 guide- 
lines are thus already technically out-of-date. 

Frustration among the C95.IV membership has mounted 
since 1983, when Storm rust set up a complex system of 

committees, subcommittees and working groups to evaluate 
the RF/MW bioeffects literature (see MWN, July/August 
1983). The following year, complaints were already surfacing 
over the unwieldy structure and slow pace of the revision 
process (seeMWN, October 1984). Afterenteringthemazefor 
review, some papers seemed to disappear. 

Nothing changed, however, and two years later, in Madi- 
son, WI, the debate became tense as proposed revisions were 
announced before the literature review was complete. Many 
subcommittee members balked at having to vote on the 
proposals (see MWN, July/Auyst 1986). 

In Madison, some C95.IV members refused to vote, citing 
their concerns over personal liability after Navy and IEEE 
staffers warned that they would not offer them indemnity. 
Since then, progress has been imperceptible. Storm did not 
attend last year's C95.N meeting in Portland, OR. 

In numerous interviews, many C95.N members said they 
did not know the status of therevision. "As far as I am aware, 
no progress has been made since June 1987, and, if progress 
has been made, it has not been communicated to the subcom- 
mittee:' said Jack Monahan, the C95.IV representative of the 
Food and Drug Administration's Center for Devices and 
Radiological Health. 

Dr. Barbara Chang, chief of hematology and oncology at 
the VA Medical Center in Atlanta, GA. quit out of frustration 
over the group's disorganization. In her February 18 letter of 
resignation, Chng, one of the few medical doctors active on 
C95.IV, complained that, "Not only have we not r&iv'ed d l  
of the articles weshould havereceived in a timely fashion, but 
an organized effort at obtaining our reviews in a systematic, 
uniform manner has not been undertaken." 

Substantive Issues 
Oncetheorganizationaldetails areworked out, theC95.N 

members must grapple with a host of equally complex techni- 
cal and policy questions. For instance, the subcommittee still 
bas not decided whether to adopt a two-tier standard with 
different limits for the general population and for workers - 
l i e  the one rccommendedby the NationalCouncil on Radia- 
tion Protection and Measurements (NCRP). The 1982 ANSI 
guidelines applied the same limits to both groups. Also, there 
are proposals to extend the applicability of the standard down 
to 3 kHz and up to 300 GHz. At present, it only covers the 300 
kHz-100 GHz frequency band. 

The appointment of Gandhi as interim cochair will com- 
plicate the negotiations over loosening the 1982 limits at 
millimeter wave frequencies. In 1986, a proposal was offered 
to double the standard to 10 mW/cm2 above 3 GHz - appar- 
ently to conform to infrared radiation exposure limits (see 
MWN. July/Auyst 1986). But Gandhi hasstrongly criticized 
this change, arguing that millimeter waves and infrared radia- 
tion are very different because the former can penetrate cloth- 
ing whiie the latter cannot Asked whether he will maintain 
his opposition to relaxing the standard at higher frequencies, 
Gandhi replied, "Of course. I'm not giving up science." 
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AtaMarch 14 workshop, members ofapanel convened by theNational 
Academv of Sciences-NationalResearch Council WAS-NRC) expressed 

I, , 

I 

skeptici'm about thepossiblemle of weak extremely low frequency (ELF) 
fields in the develo~ment of cancer. ''We havenot s e e n g d  basic research 

1 1  'I1 'II 'Ill 

, 

1 1 1 1 1 1  

that could explain ihe epidemiological findings," Dr. %chard Setlow, the 
chairman of the panel, said in a telephone interview after the meeting. 

After six invited speakers presented an overview of current ELF re- 
search, the three physicists on the NAS-NRC panel-Drs. Robert Pound, 
Herman Schwan andEugeneStanley-all expresseddoubt thatlow-inten- 
sity fields could be responsible for the observed increases in cancer rates 

"Is thereaneffect?" Stanley askedrhetorically .For hipart, hesaidtha, 
he is far &om convinced. Stanley expressed hi amazement at "the lack of 
coordinationamongstudies," whileachowledgingthatthe'%nainproblem 
is a lack of funding." Nevertheless, he said thaf "It's worth the agencies' 
money" to findoutif thereare health effects. Headded that he would prefer 
science-based agencies like the National Institutes of Health and the Na- 
tional ScienceFoundation to sponsor ELF studies, rather than the Electic 
Power Research Institute (EPRI) and the Department of Defense, which 
have a stake in the results. 

Those members of the panel with biological and epidemiological 
expertise had their own criticisms. For instance, Dr. Clark Heath described 

(continued onp.14) 
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Florida Adopts First U.S. Power Line 
Magnetic Field Limits 

I IJ 

Rules Are Challenged as Too Lax 
The state of Florida has adopted the fmt power frequency magnetic 

field exposure standards in the United States. The magnetic field limits set 
by the state Department of Environmental Regulation PER) are signifi- 
cantly weaker than those fmt proposed last year. 

The standards, adopted at a January 18 public meeting, only apply to 
new transmission lines, buttheregulations alsospecifymoresmngent lim- 
its for the 500 kV Lake Tarpon-Kathleen power line--the line is certified 
to operate at only 16% of its capacity, however. 

"These are not health-based standards." the DER's Buck Oven told 
MicrowaveNews. "Since at this point, wecan't say whatlevels are safe, the 
standards are set on what is technologically achievable." 

But residents of Hiilsbomugh County-the site of the planned Lake 
(continued on p.13) 



HIGHLIGHTS 
Commerce Department and 
FCC Seek EPA RF/MW Rules 

The National Telecommunications and Information Ad- 
ministration (MIA), an arm of the D e p m e n t  of Com- 
merce, has joined the chorus of those agencies trying to con- 
vince the Environmental Protection Agency (EPA) to issue 
federal standards for public exposures to radiofrequency and 
microwave (RFFrw) radiation. 

In a February 24 letter to EPA Administrator William 
Reilly, AssistantSecretary of Commerce Alfred Sikes argued 
tha~, "It is important and in the public interest that the EPA 
continue its RF radiation activities and issue federal guid- 
ance." 

Also, the Federal Communications Commission (FCC) 
has again expressed its "disappointment" that the EPA will 
notissueRF/Mwlimits.InaMarch 14lettertotheEPA.FCC 
Chief Engineer Thomas Stanley asked the EPA to consider 
developing an official position on nongovernmental safety 
standards that either have been or will soon be issued: "It 
would be of great benefit to theFCC and other agencies if the 
EPA wouldofferadviceon theinterpretationandsupportabil- 
ity of existing nongovernmental RF standards." Stanley ex- 
plained that, "In the next two years, the FCC may have to re- 
consider which nongovernmental RF exposure standard to 
use." 

Last November, FCC Chairman Dennis Patrick asked the 
EPA to reconsider its decision to defer i t s ~ l e s  (seeMWN, N/ 
D88). TheFCC, like theNT1A.i~ concernedthatwithoutfed- 
eral ~ l e s ,  state and local governments will issue "unduly re- 
strictive" exposure standards. In its January 23 response, the 
EPA offered no encouragement that RF/Mw limits might be 
forthcoming, but did say that the agency may publish a 
"Citizen's Guide" to RFradition. 

Stanley asked in the March letter whether the proposed 
citizen's guide would offer clues as to "what are considered 
to be 'safe' exposure levels?" He went on to express concern 
thattheC'EPA willlosetheexpertisenecessary tomaintain the 
interagency agreementandsatisfy futuredemandstomeasure 
and analyze environmental RF exposure." 

NTIA's Letter 
In NTIA's letter to the EPA, Sikes was relaying the ccii- 

cems of the Frequency Management Advisory Council 
(FMAC), an NTIA advisory committee. At its November 14 
meeting, FMAC was briefed by Richard Guimond, the direc- 
tor of EPA's Office of Radiation Programs, who had decided 
to put the RF/MW rules on hold after more than ten years of 
development (see MWN, S/088 and J/F89). Also present was 
Dr. Charles Siisskind of the University of Californiaat Berk- 
eley, whomaintainsthatthereisaclearconstituency forauni- 
form, nationwide standard. 

MembersofFMACdecidedtosendtheletterto thenewly- 
installed EPA administrator. Dr. Sam Koslov of the Johns 

Hopkins University Applied Physics Lab was recruited to 
draft the letter, which advised the EPA that: 

Authoritative federal criteria are needed both as a basis for 
~~~UrinesafeNandtorxeventthecostlvanddisnmtivckffectthatthe " .  
pmlifcrationofpiecemeal wd divme exposurecritaia end regula- 
tions roe havine on the telemmmunications industrv.Tbe absenceof " 
such criteria also mntibutes to public apprehens~n. litigation and 
conmversv ovcr the safcn, of RFR RF radiation1 and radiating ~ - - - ~ - -  ~ - -  a - 

equipment. Fudmmore. other cornM&. large &d small have 
establishedoraredeveloping standardstomnlmlexpasurestoRFR. 
International bodies have alsoremmmendcd guidelines. U.S. wm- 
pwies competing to pmvidc equipment and telcumununicatim 
savices in world markets face uncertainties in complying with di- 
v m  criteria estahlishedby other wunhies or infernational bodies. 
Without established U.S. criteria as a basis for leadership. the U.S. 
weakens its wsition. 

~ e a ~ i a t e t h e d w a n d s o f o t h a i m ~ t p r i o r i t i e s ~ ~ t -  
ine for the limited budgetary and manpower resources available to 
E ~ A .  However. consi&rable inveshnmt, effort and substantial 
m m w  have b m  made toward the issumice of RFR guidance by ~ E P A  since the 1970s. Very litrle more is needed to &mplete 01; 
task at this stage as compared with the significant effoon and addi- 
tionalresowce~ that willbereq&tor&tablishtheactivih/later. 
We believe it is important and in the public interest that EPA 
umhuc its RF radiation activities and issue fedcral guidance. 

DOD Launches Inter-Service 
E M  Study Project 

The U.S. Depamnent of Defense @OD) has begun a 
three-year shtdy of electmmagnetic compatibiiity among 
electronic weapons systems used in the different branches of 
the military. The $30 million joint electromagnetic interfer- 
ence (JEMI) smdy project is headed by the U.S. Air Force's 
(USAF) Colonel Charles Quisenberry of the Tactical Air 
Warfare Center at Eglii Air Force Base (AFB) in Florida. 

Quisenberry, who recently completed a seven-month, 
classifiedJEMI feasibility study, hasstated Ihattheinvestiga- 
tion waspmmptedby theunexplainedcrash of aUSAF F-111 
jet during the 1986 raid on Libya, according to a January 19 
Knight-Ridder news service report. Quisenberry said that 
radiofrequency (RF) interferencemight haveled to thedown- 
ingoftheF-111: "Itcouldhave. Wecouldn'truleitoutorsay 
that that was the cause," Knight-Ridder reported. 

Speculation that EMI was responsible for the F-111 loss 
was further fueled by an account of the incident by former 
Secretary of the Navy John Lehman, Jr. in his recently-pub- 
lished book, Commnd ofthe Seas. Lehman wmte that Navy 
pilots saw theF-111 crashintothewateroffthecoastofLibya 
and then explode, but there was no indication that it had been 
hit, the February 13 Air Force Times repoited. 

After a detailed investigation, the USAF determined that 
the crash and other unexplained problems during h e  raid 
were due toa floodof electronic signals from Navy andUSAF 
high power transmiuers intended to jam Libyan airdefenses: 
"The end result was we found out [that] we did it to our- 
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Navy Signals Jam Automatic 
Garage Door Openers 

For two weeksinMarch, amysteriws signal jammed 
hundreds of radiocontrolled garage door openers in the 
San Francisco Bay Area. The puzzle was solved on 
March 16 when the U.S. Navy announced that the elec- 
tromagnetic interference@) was caused by shore-to- 
ship communications. The Navy stopped its !mmmis- 
sions on March 15. 

Using an antenna atop Mount Diablo, the Navy was 
msmitting at 311.6 MHz, according to Lt John Mur- 
phy, a spokesman at the San Francisco Naval Base. Ga- 
ragedmopenersoperateinthe308-312MHzfrequency 
band. 

When news of the EMI got out, the Navy was be- 
sieged with calls. "I was even contacted by the British 
Broadcasting Corporation (BBC)," Murphy told Micro- 
wave News. Murphy believes that widespread interest 
wassparkedby NmorsthatthesourceoftheEMIwastop 
secret "The BBC even asked about a link with the 
WASA] shuttle," he said. He added that the msmis-  
sions were not clas&ed The rumors were no doubt 
fueled by a Fedezal Communications Commission 
spokesman who refused to diwlge which governmental 
agency was responsible for the interfering signals. 

The Navy usually uses telephone lines to communi- 
cate with itsdocked ships, Murphy pointedout, but there 
was abreakin the system, which has since been repaired. 
Alternative means are being investigated for the future, 
Murphy said. 'We don't want to be a bad neighbor." 

In 1986, asimilarpmblem occurred in southernCali- 
fornia when Resident Reagan's E-4B-a specially- 
equipped Boeing 747 to be used in the event of nuclear 
war-caused garage door openers to malfunction (see 
MWN. MIJ86). 

selves," Quisenberxy told Knight-Ridder. 
A Pentagon spokesman, quoted in the February 13 Air 

Force Times, refutedQuisenbeny 's claims: 'There is no indi- 
cation ... that EMI might have caused one of the fighters to 
crash andotherstomisstheutargets,orthatduring theLibyan 
strike U.S. weapons were interfering with each other." 

Quisenberry isno longer granting telephone interviews, a 
W D  spokeswoman told Microwave News. 

The JEMI project, which is staffed by approximately 65 
military and civilian experts at Eglin AFB, is the fmt major 
effort to investigate how RF signals from the weapons of one 
branchof themilitary mightdisrupt theelecmnicssystemsof 
another branch. 

Amongthegoals oftheproject areton0tifyU.S. andallied 
commanders of potential problemsand torecommend tactics 
to avoid them, either by assigning new frequencies to certain 

msmitters or by assuring that interfering weapons are kept 
far enough apart topreventEMI, according to Knight-Ridder. 

Quisenberry has proposed using the U.S. Army's UH-60 
Black Hawk helicopter as a case study, according to the De- 
cember 19,1988. Aviation Week & Space Technology. The 
BlackHawk has been identified as vulnerable to EMI and has 
been implicated in a number of possible EMI-related acci- 
dents (see MWN, NlD87, S/088 and NP88). Another Army 
helicopter under investigation for susceptibility toEMI is the 
A H 4  Apache. A June 20,1988, report from the W D  In- 
spector General pointed out that simple solutions to EMI do 
not always w o k  coating the doors of the Apache with a me- 
tallic paint did not solve the problem. 

The W D  hopes to instihltionaliue the JEMI project after 
the three-year investigation is concluded, according to the 
December 19 Aviation Week. 

EM1 among military systems has becomenational news: 
On February 27, Time ran an item on thePAVE PAWS radar 
atRobins AFB, GA-where the main beam of the phased ar- 
ray poses a threat to elecmexplosivedevices aboardaircraft 
flyinginto theb-underthe headline,"A$90MillionMis- 
takeee (wMWN, J/A88,NP88andJ/F89). The magazine al- 
so referred to the EMI problems plaguing the Black Hawk. 

Higher Cancer Rates Near San 
Francisco's Sutro Tower 

Between 1973 and 1985, in San Francisco'sNixandEu- 
rekavalleys, children under theageof 15 developed cancer at 
twice the expected rate for children in the Bay Area The San 
Francisco Department of Public Health, which conducted a 
brief investigation, believes that the statistically significant 
increase (21 observed cases, as compared to 11.8 expected) 
may haveoccurredby chance. Thedepartmentpoints out that 
there is no evidence of a continuing problem, since no new 
cases have been reported since 1986. 

The search for the cause of the problem has yielded two 
potential candidates: radiofrequency (RF) radiation from the 
Mount Sutro tower-shared by five VHF and four UHF TV 
stationsand fourFMradio stationsatopTwinPeaks, which 
overlooks the Nix and E m k a  valleys, and radioactive and 
toxic chemical emissions from the nearby University of 
CaliforniaSan Francism Medical Center. The wind patterns 
in theareaargueagainsttheemissions as the culprit, however. 

In both April and December 1988, at the request of Sutro 
Tower Inc., engineers from Hammett & Edison, a San Fran- 
cisco-based consulting f i i ,  measured RF radiation levels 
nearthetowerandintheNixandEurekavalleys.Typicalval- 
ues in publicly accessible areas close to the tower were in the 
3-10 bW/cmzrange-the highestreading was 530 liW/cmz in 
asmall area n m a  lamppost (similar readings were found in 
a 1985 survey.) In the Noeand Eureka valleys, typical read- 
ings were 0.5 pW/cmZ, with a maximum of 2.6 pW/cmZ. 
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HIGHLIGHTS 
William Hammett, who took the December 1988 meas- 

urements.to1dMicrowaveNewsthatthecity of SanFrancisco 
had recently run its own RF survey and had obtained similar 
readings. 

The city Department of Public Health said that it will 
continue to monitor the rates of childhwd cancer. 

FCC Proposes Revising E M  
Measurements for Computers 

The Federal Communications Commission (FCC) has 
proposed revising its mles for measuring elecmmagnetic 
emissions from digital devices such as computers. The re- 
vised rules, FCCProcedure forMeasuringElect~omagnetic 
Emissions from Digital Devices, FCCIOET TP-5, known 
simply as TP-5, will replace the existing measurementmles, 
M P 4 ,  adopted in 1983 (see MWN, S83). 

Under the TP-5 proposal, different procedures are speci- 
fied for measurements of conducted and radiated emissions 
from tabletop devices and from floor-standing and other large 
digital devices. 

The proposed changes were prompted in part by a 1987 
petition from the Computer Business and Equipment Manu- 
facturers Association (see MWN. MI387 and Sl087). The 
FCC also notes the fact that the "computer indusby has 
changed dramatically since 1980 in ways that affect how 
computers are tested." The notice of proposed mlemaking 
was released on March 7. 

EPA Measures RF Radiation in 
McFarland, CA 

A preliminary analysis of measurements taken by a 
team From the EnvironmentalProtection Agency (EPA) 
indicates that the primary source of ambient radiofre- 
quency radiation in McFarland, CA, is UHF television 
signals, with a smaller contribution coming from the 
Voice of America (VOA) station in nearby Delano. The 
levels were in the nanowatt per square centimeter range. 

Norbert Hankin and Fd Mantiply, both of EPA's Of- 
fice of Radiation Programs, took extensive measure- 
ments in McFarland and in and around the Delano VOA 
station March 6-16, with the assistance of staffers from 
the VOA and from the National Telecommunications 
and Information Administration. A repon is in prepara- 
tion and should be available by late summer. 

The EPA measurements were made at the request of 
the California Department of Health Services as part of 
its continuingefforttoidentify thecauseofacancerclus- 
ter among the children of McFariand (see MWN, JF88 
and SD88). 

4 

Recent FCC tests of digital devices found that a "signifi- 
cant percentage" of the equipment did not comply with the 
commission's RF emission limits. The FCC hopes that by 
providing additional guidance and clarification, the compli- 
ance rate will improve and that the new procedures will facil- 
itate more efficient testing and reduced compliance costs. 

Some people have argued that the FCC should go further 
and adopt the zcommendations in CISPR Publication 22 for 
conmlling interference; a number of European countries 
have already done so. TheFCC is requesting comments as to 
whether its emission limits and test procedures should con- 
form to those of CISPR. 

Comments are due by May 8 and reply comments by June 
7.Contact: HughVanTuyl orRichardFabima.FCCLab.7435 
Oakland Mills Rd., Columbii MD 21046, (301) 725-1585. 

U.S.S.R. Meetings on ELF, 
MWs and MM Waves 

U.S. scientists havebeen invited to attendan international 
symposium on The Fundamental Aspects of the Applicalion 
ofMillinleter-RongeEleclromagnelic Radialion in Medicine, 
lobe heldinKiev,U.S.S.R.,May IC-13.Themeetingisbeing 
organized by ProfessorS.P. Sitko; papers willbepresentedin 
Russian, Ukmii and English. 

"Thi is the fmt time they have opened up this type of 
meeting to Americans," Dr. Om Gandhi of the University of 
Utah in Salt Lake City told Microwave News. He noted that, 
whieworkinthisamhasvirtually ceasedin theU.S.,theSo- 
viets are continuing their studies. "They continue (o beIieve 
in frequency-specific effects of millimeter waves," he said. 

Neither Gandhi nor Dr. Shirley Motzkin of the Polytech- 
nic University in Brooklyn, NY, both of whom were invited 
to the Kiev meeting, has yet been able to secure travel funds. 
Without travel grants, both said that they will be unable to 
attend. 

Andnext September25-30,SovietandU.S. scientists will 
meetinUzhgorodin theSovietWneaspartof acontinuing 
U.S.-U.S.S.R. cooperation program. Workshops are held 
every two years (see MWN, M85 and JlA87). 

According to JackMonatian of the Center for Devices and 
Radiological Health at the Food and Drug Administration in 
Rockvile, MD, the workshop will focus on biological effects 
at exIxemely low and microwave frequencies. Last year, 
Monahan took over as the U.S. coordinator of the US.- 
U.S.S.R. program from Dr. Don McRee, whose agency--the 
National Institute of Environmental Health Sciencesstop- 
ped sponsoring its own non-ionizing radiation reseatch (see 
MWN, JJA87). 

In addition to Monahan, those invited to attend the 
Uzhgorod workshop are: Drs. Larry Anderson, Carl Black- 
man, Reba Gwdman. Bill Guy, Imre Gyuk, Henry Kues, 
Henry Lai, Mary Ellen O'Connor and Howard WachteL 
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cc Power Line Talk N 

The controversy continuesoverapowerlinebuiltby theIrish The Sunday Mirror reported that research has been ignored 
Elechicity Supply Board in County Wicklow. In January, because the medical world is "too frightened of its implica- 
the line was energized after the Minister forEnergy, Michael 
Smith, received areportprepared by his chief technical advi- 
sor, Dr. Tom McManus, who found"no health risk on the ba- 
sis of present knowledge." Electromagnetic Fieldsfrom High 
Voltage TramnissionLines concludes that, 'There is no sci- 
entific basis at this time to justify a further delay to the ener- 
gizing of the Carrickmines-Arklow 220 kV transmission 
lime." The 35-mile power line, which reportedly cost £9.5 
million @), is locatedneartwo schools (andmany homes)- 
it replaces an existing 110 kV lime along the same right-of- 
way. The November 1988 report notes that the calculated 
maximum magnetic fields near the two schools are approxi- 
mately 20 and40 me, the calculated maximum electric field 
levels are less than 4 kV/m. Smith called for an independent 
assessment following protests h m  concerned county resi- 
dents and a citizens' group called SPARKS-Stop Power- 
limes Acmss Residences, Kindergartens, and Schools (see 
MWN. S1087). SPARKS'S John Royds called the report a 
"whitewash"andin aletter to thelrish Times (February 7) re- 
jected itbecause "it contains flaws, omissions and is Vised" 
Royds questioned how thereportcanbe"independenS' when 
it was written by theminister's own advisor. SPARKS ispre- 
paring a detailed response to the report and, in the meantime, 
is fightingfor the line tobeMswitched off during school hours 
as an interim measure." Copies of thereport are available for 
f 12 (LR), including shipping and handling, fmm: Govem- 
ment Publications Sales Office, Sun Alliance House, Moles- 
worth Street, Dublin 2, Republic of Ireland. The check must 
be in Irish cumncy. 

uu Bn 
The deadline for responses to the National Cancer Insti- 
tute's (NCI) requests for proposals W s )  for its study of the 
etiology of childhwd cancer and EMFs has been extended 
Proposals are now due by April 6. Meanwhile, the investiga- 
tion into the possible ethical violations by NCI staffers testi- 
fyiig at power line hearings and trials continues. 

uu B> 
Through the years a number of people have speculated over 
apossible association between suddeninfant death syndrome 
(SIDS) and EMF exposure. Recently, the Sunday Mirror, a 
British tabloid, has turned the issue into a crusade featuring 
a series of articles on "cot death" and its link to power limes, 
radar and microwaves. The headlines havebeen sensational- 
istic: for instance,"Raysof Death: Electro Waves Clue tocot 
Tragedy Babies" and "Meter Goes Haywire in New Tests." 
Roger Cogbill and Dr. ComeliaO'Leary, both of Coghill R e  
search Associates,aLondon-basedconsulting fm specializ- 
ing in EM pollution, started the frenzy in January with sem- 
inars on"Elec!mpollution: TheHiddeu Threatto the Planet" 

tions." On January 29, the tabloid's &rter Paul ~ c o i t  and 
Coghill blamed "acluster of anguish" onradarr;; diition from 
theFarnborough Air Force Base. In a February 12 follow-up, 
Scott quotes Coghill: 'The poorbabies werebombarded with 
incredibly powerful electromagnetic waves. They didn't 
have a chance." The Mirror's editors, believing they were on 
tosomething important, sent Scottand Coghil6,OOO miles to 
RohnertPark(nearSantaRosa),CA, where there hasbeenan- 
other cluster of SIDS uses. In a March 12 item, Scott dubbed 
the area "the elecmmagnetic capital of the world," and re- 
ported that, "Once again we have discovered important evi- 
dence that the babies were killed when they were exposed to 
dangerously highlevels ofmagnetic waves."OnFebruary 19, 
the Sunhy Mirror also reported that Lord Laurence Olivier 
had called in Coghill to test the bedroom of his eight-month- 
old grandson for electromagnetic waves. After being given 
the "all clear sign" by Coghi, Olivier said, 'We must make 
sure that people like Mr. Cogbill are given enough money to 
canyout this important work." According to theSunday Mir- 
ror, Olivier is planning to come out of retirement to narrate a 
television series about the "harmful effects of the waves." 

uu BY 

Plannen have joined the ranks of those concerned about po- 
tentialEMFhealth effects. Joel Goldsteen, acity andregional 
planner at the University of Texas in Arlington, wants other 
planners to be aware of the potential public health hazard 
posedby powerlimeEMFs. In the January 1989 issue ofplan- 
ning, the journal of the American Planning Association, 
Goldsteen concludes-after plotting the paths of power lines 
intheDa1la.s-Fort Worih menopolitan areaand raking intoac- 
count statistics from recent research showing increased can- 
cer risk among people living within 500 feet of high-voltage 
limes--that "some seven percent of the area's residents could 
atsomepointbenegatively affectedby theEMFs ofoverhead 
power lines." Goldsteen notes that some planners have pm- 
moted the ideaof using power line rights-of-way as "parklike 
'amenities.' " He suggests that, in the future, planners may 
havetoemploy envhnmentalriskassessmentmethods, such 
as considering epidemiological studies on EMF-cancer risks, 
when siting new schools. 

uu BB 
On March 13, the entire Hydro-Qdbec power grid went 
down, knocking out electrical service to almost six million 
people and the MonIrt5al subway system, according to the 
Associated Press. The power failure, which reportedly was 
triggeredby amagnetic storm from a solar flare, was the third 
"provincewide" power failure this year. Some people blame 
the system's vulnerability on Hydro-Qu6bec's large power 
sales to the northeast U.S. 
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Swedish Academy of Sciences 
To Review ELF Effects 

The Royal Swedish Academy of Sciences has invited a 
group of international experis to Stockholm, May 25-27, to 
review the biological effects of extremely low frequency 
(ELF) fields.Theobjectivesof the workshopare "tocritically 
scrutinize possible mechanisms and to hy to evaluate the sig- 
nificance of experimental lindings." according to the acad- 
emy. 

Scheduledspkers at the meetingonlnteraction Mecha- 
nisms of Low-Level Electromagnetic Fields in Living Sys- 
tems--Resonanf Phenomew include Drs. Ross Adey of the 
Veterans Administration inLomaLinda,CA,P.Bayley of the 
National Institute for Medical Research in London, U.K., 
CarlBlackman of theU.S. Environmentalhtection Agency 
in  Research Triangle Park, NC, Alessandro Chiabrera of the 
University of Genoa in Italy, Michel Coleman of the Interna- 
tional Agency forResearch on Cancer inLyons,France, Carl 
Dumey of the University of Utah in Salt Lake City, Reba 
Goodman of ColumbiiUniversity in New York City, Yngve 
Hamnerius of the Chalmers University of Technology in 
Gothenburg, Sweden, Abraham Liboff of Oakland Univer- 
sity inRochester, M1,Robert Liburdy of t h e h e n c e l i v e r -  
more Labs in Berkeley, CA, Herman Schwan of the Univer- 
sity of Pennsylvania in Philadelphia and Bruno Zimm of the 
University of California at San Diego. 

The meeting, which is by invitation only, will be chaired 
by Professor Claes Ramel of the academy's environmental 
committee. For more information, contact: Dr. Hans Lund- 
berg, Environmental Secretary, Royal Swedish Academy of 
Sciences,PO BoxSMM5,S-10405, Stockholm, Sweden, (46) 
8-150430. 

EPRI R&D Budget for EMFs: 
$21.9 Million for 1989-1991 

The Elechic Power Research Institute (EF'RI) has in- 
creased its budget for research and development (R&D) on 
electromagnetic fields (Ems) to $21.9 million for 1989- 
1991. EPRI has allocated $7.1 milIion for 1989, $7.6 million 
for 1990 and $7.2 million for 1991. 

The institute's EMF budget is now more than twice the 
Department of Energy's (DOE) $3.0 million EMF bioeffects 
research budget forfiscal year 1989 (seeMWN. S/088).EPRI 
and the W E  are the primary sources of EMF research funds 
in the U.S. 

Last year, EPRI predicted it would spend only $6.0 mil- 
lion in 1989 and 1990; the new budget represents an almost 
20% increase (seeMWN,M/A88). Of the$21.9 million, $16.4 
million is for EPRI's Environment Division and$5.5 million 

is for its Electrical Systems Division. 
The$21.9 million does notinclude funds for staff andsup- 

port, according to EPRI's Dr. Stan Sussman. EPRI's total 
R&D budget for 1989-1991 is $865 million. 

These statistics appear in EPRl Research and Develop 
ment Program 1989-1991, which is available free to EPRI 
members,for$50 forothersin theU.S. and for $70ontsidethe 
U.S. from: Susan Rapone, EPRI, PO Box 10412, Palo Alto, 
CA 94303, (415) 934-4212. 

Review Finds ccConsistency" 
to Cancer Risk in Epi Studies 

Thereisacertain consistency totheobservedlinkbetween 
exposures to electromagnetic fields (EiMFs) and cancer in 
both residential and occupational epidemiologica1 studies, 
according to Dr. Anderr; Ahlbom of the Swedish Institute of 
Environmental Medicine in Stockholm. The data "strongly 
suggest" the need for furiher research, he concludes. 

Writing in the Scandinavian Journal of Work and Envi- 
ronmental Health (14. pp.337-343,1988). Ahlbom presents 
themostdetailedreview todateof theninepublishedresiden- 
tial EMF epidemiological studies and finds that. "Given the 
different study designs, time periods and locales, the findings 
of the studies do appear to be rather consistent" 

With respect to the ongoing debate on the use of wire 
codes toestimakresidentialEMFemsures,Ahlbom writes. 
"As long as the wire cnding system i&ppliedinthesame way 
to cases and noncases, any exwsure misclassification can 
only mask a true effect: cannot give rise to a spurious 
effect." 

The results of the adult residential studies, when com- 
Vied, do not provide much evidence for an association, he 
notes, but headds that the residential studies "shwld be con- 
sidered in tandem with the studies on occupational exposure, 
and when their results are combined, indeed, an association 
cannot be disproved." 

Ahlbom takes a briefer look at the occupational studies, 
noting that the literature in this area has been reviewed'lhor- 
oughly by others." He concludes that, "Despite the obvious 
Iimitationsof thesestudiesand thesomewhaterratic findings, 
it is difficult to avoid the conclusions that there is a cenain 
consistency between the results and that it s e a s  likely that 
theseoccupations are in fact at an increased riskofleukemia" 

Hecautions, however, that, basedon current data, no can- 
clusion can be drawn about the role of EMFs in the origin of 
cancer. 

Ahlbom was a member of the advisory panel to the New 
York State Power Lines Project (see MWN, JIA87) and is 
himself directing an ongoing major epidemiological study on 
power line cancer risks in Sweden (see MWN, M/J87). 
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The contractors and their topics are: Dr. John Peters of the 

University of Southern California School of Medicine on 
epidemiological studies; Dr. Asher Sheppard of theVA Hos- 
pital in LomaLiida, CA, on lab data and biophysical models; 
Dr.Kun Salzinger of thePolytechnicUniversity in Brooklyn, 
NY, on behavioral effects; Dr. Kenneth Gmh of the Argonne 
National Lab on circadian rhythms; Dr. Neil Chernoff of the 
Environmental Protection Agency on reproductive and de- 
velopmental effects; Dr. Wiiam Feem of Electric Research 
and Management on exposure assessments; and Drs. Lee 
Rosen and William Wisecup of W/L Associates on programs 
and funding efforts worldwide.W/L Associates willalsocov- 
er those research areas not addressed by the other reports. 

In itsreport,thePUC willsummarize theinformation sup- 
plied by theconmctors and make recommendations with re- 
gard to fume  sh~dies and the potential need for exposure 
guidelines, Murley said. The contractors' reports will be 
appended to thePUC repoh In addition, thePUC has invited 
theElechic PowerResearch Institute to submit areport on its 
own research; it also will be appended to the PUC report 

This summer, the PUC will hold public meetings in San 
Francisco, Los Angeles andsacramento, Murley said, adding 
that additional meetings may be scheduled if the need arises. 

Planning is also underway as to which projects will be 
funded by the$2 million allocated for research on biological 
effects of power l i e  fields. 

Maryland: Experimental Research 
The Department of Natural Resources is considering 

sponsoring laboratoryresearch on power line EMFs, accord- 
ing to Thomas Magette of the department's Power Plant and 
Environmental Review Division in Annapolis. Magette, who 
is sening as the project manager, told Microwave News that 
the agency is "entertaining several proposals" for experi- 
ments using 60 Hz magnetic fields, but no decisions have yet 
been made. 

The project, which is tentatively set to begin in the late 
summerortheearlyfall, isenvisionedasaone-yearstudy, but 
it may become an ongoing effort. 

Virginia: Annual Reporf Issued 
The Vuginia Department of Health recently released its 

fourthannualreporton powerlines, whichconcludes thar"re- 
cenfly published literature does not perspicuously demon- 
sirate that exposure to electric and/or magnetic fields in the 
magnitude produced by high voltage transmission limes is 
causally associated with cancer a any other long-term detri- 
mental effects in humans." 

The 12-page repat, Monitoring ofongoing Research on 
the Health Effects ofHigh Voltage Transmission tines, pre- 
p a d b y  thedepartment'sDr. KhizarWasti,presents anover- 
vie* of relevant literature published in 1987-88, including, 
amongothers, Dr. David Savitz's childhood cancer study, Dr. 

NY DOH on Electric Blankets 
On Febmary9, theFoxNetwork'sTen O'ClockNews 

ran a story on the potential risks of magnetic fields from 
electric blankets. The segment, which featured Dr. 
David Carpenter of the New York State Department of 
Health (DOH), referred people to the DOH for more in- 
formation. The next day, according to Fox repater Dr. 
Joanna Shaw, the DOH received over 350 telephone 
callsprompting a follownp story on Fox's February 10 
broadcast The following is an excerpt fmm a question- 
and-answerfactsheet which theDOHsentouttocallers. 

Q. Do electric blankets. or waterbed heaters, cause cancer? 
A. No one lcnows for sure Electric blankets. waterbed heaters 
and other elect& appliances in the home give off magnetic 
fields. There have been some scientific studies which sug- 
gcst-but do not prove-a link between some cancer and the 
magnetic fields coming frompowerlines. Somescientists sus- 
pect that home appliances could be hazardous in the same way. 
Q. Do electric blankets produce large magnetic fields? 
A. Yes.Themagneticfieldexpcriolcedbythehumanbody un- 
der an elechic blanket is appmximately four dmes larger than 
thatmeasuredinthe homes wherehigher cancerrates were as- 
sociated with power lines in the sheet. 
Q. Do blwkets constantly expose people to magnetic fields? 
A. No. The fields are only generated when appliances are 
Mned on. Also, the suength of the field falls off rapidly with 
distance away from theapplianm. Electric blankets.mamcss 
pads andwaterbedhea~c~catealotof exposurebecausepeo- 
ple often stay in close contact with them for a long time (all 
night). 
Q. Should1 stopusing electric blankets? Waterbeds? Mattress 
pads? 
A. Some people have done that. Others have not. That is a 
choice for individuals and families tomake. The [DOH] is not 
making any official recommendations. People have to weigh 
thepossiblerisks, the alternatives available. and any otherfac- 
tors whichmaybeimportanttothem.Youmay wish touse your 
elechic blanket to warm your bed and then turn it off before 
getting in 
Q. Whar about the risk to pregnant women? 
A. Developing fetuses are more susceptible to many envimn- 
mental risks than are other perwns. Women may wish to 
consider reducing their exposure to magnetic fields during 
P8nancy. 

Margaret Spew's occupational study of electrical workers 
and the World Health Organization's repon on magnetic 
fields. 

Thereports are submittedannually to the VirginiaGeneral 
Assembly by order of state Senate Joint Resolution No.126, 
which was approved in I985 (see M W ,  JIF86). For more 
information, contact: Dr. K h i i  Wasti, Bureau of Toxic 
Substances Information, Virginia State Health Department, 
109 Govemor St., Richmond, VA 23219, (804) 786-1763. 
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Power Line Actions Across fhe U.S. 
Allover theU.S., statesaretaking actiontoleamaboutthe 

potential health effects of electmmagnetic fields (EMFs) 
from power lines. At a time when Florida has adoptedpower 
line magnetic fields standards (see p.1). some state legisla- 
tures and agencies are simply asking for literature reviews. 
Othem, such as Califomiaand Maryland, are being more am- 
bitious andare funding their own laboratory studies. Below is 
a roundup of the latest actions from across the country. 

Oregon: Strict EMF Limits Proposed 
The Oregon Department of HumanResources @HS) will 

have to adopt interim magnetic andelectric field standards of 
2 mG and 1 kV/m, respectively, for high-voltage power lines 
by December 1,1989, if House Bill No.2932 is passed by the 
state legislature. Oregon c w n U y  has only an electric field 
standard of 9 kV/m. 

The proposed magnetic fieldlimit is the strictest ever pro- 
posed in the U.S.-it was adapted from a s i m i i  bill inno- 
duced in the Washington state senate earlier this year. The 
Washington b i  has since been completely rewritten and all 
mention of EMF standards has been dropped (see below). 

The Oregon House bill was introduced on February 23; a 
public hearing was scheduled for March 27. The bill is spon- 
sored by Representative Nancy Peterson. 

Among the b i s  other requirements are that the DHS 
would evaluate the impactofEMFs on workers andon the en- 
vironment and report back to the legislature by June 1990. 
The department would set up a panel to determine whether 
EMF exposures present an "unreasonable cancer risk." The 
panel would then submit a report describing the health risks 
associated with residential EMF exposures and listing high- 
priority research projects needed to be= understand them. 

At the same time that the state legislature is weighing 
action, the state Department of Energy is conducting its own 
EMF research review. David Stewart-Smith of the depart- 
ment's Nuclear Safety and Energy Facilities Division told 
MicrowaveNews thathehas put togetherafive-member pan- 
el to evaluate existing literature reviews. The panel will pass 
its findingson totheEnergy FacilitiesSitingCounci1,an inde- 
pendent state agency which has theauthority to set standards. 
Stewart-Smith said that the budget for the review is approxi- 
mately $10.000-12.000. 

Washington: Literature Review Sought 
Senate Bill No.5275 wwld require a literature review of 

ongoing studies on EMF effects by the Washington Stale In- 
stitute for Public Policy, with the assistance of the Oregon 
Department of Energy. The bi, which would appropriate 
$10,000 for the review, calls for the institute to issue a report 
tothesenateCommitteeonEnergyandUtilities by December 

1, 1989. 
The senate approved the bill on March 8; it awaits action 

by the state assembly. 
In its original form, the bill, which was sponsored by Sen- 

ators Eleanor Lee and Phil Talmadge, sought the adoption of 
interim standards for power line EMFs as well as a study by 
a sutte epidemiologist of the impact of EMFs on workers and 
on the environment (see MWN, W88).  

New York: Reducing EMFs 
New York state utilities will soon complete plans for sur- 

veying EMFs around power linesand for developing ways of 
reducing the magnetic fields. Theeffort, which is being cwr- 
dinated through theNew York City-basedEmpire State Elec- 
tric Energy Research Corp. (ESEERCO), is required by an 
April 1988 order from the NY Public Senrice Commission 
(PSC). It follows the recommendations of the PSC's EMF 
task force report, which in tmn was prompted by the final re- 
port of the NY Power Limes Project (see MWN, MlA88). 

The fmt phase of the project will be to characterize mag- 
netic fields and then examine ways to reduce them. The next 
step will be to initiate pmjects to remedy problems identified 
in the fmt stage. 

The survey dataon 345 kVpowerlmemagneticfields will 
be submitted to the PSC and will then be fed into a computer 
database. A technical conference, which was also ordered by 
the PSC last year, willbe held this summer. The meeting will 
be open to the public, according to the PSC's Dan Driscoll. 

Plan for Surveying Elecn'c and Magnetic Fields from 
Overhead and Underground Power Lines in New York State 
and Research Plan on Reducing Magnetic Fields Associated 
with PowerDelivery and Use will be published as one docu- 
ment and should be available by the end of April, ESEER- 
CO's Herb Kaufman told Microwave News. 

California: PUC Report Delayed 
ThePublicUtiliti~Commission's(PUC)repmonpower 

lime EMF effects, originally due on March 15, will now be 
submitted to the state legislature by September 15. Last year 
the legislature instructed thePUC and the state Department of 
Health Services to submit reports on "cancer and other med- 
ical risks which may be related to exposure to E m s ]  pm- 
duced by electrical utility facilities" (see MWN, M/J88, S/ 
088 and ND88). 

Over the past six months, the PUC has hued seven con- 
mctors to submit eight reports on power line EMFs. The re- 
ports are costing the PUC $56,000. The money comes !+om 
the PUC's own budget, rather than from the $2 million allo- 
cated by the legislature for health research, the PUC's Clyde 
Murley told Microwave News. 
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HVDC Power Line and cattle remained in areas directly under theline than in thecor- 

The three-year $1.7 million study at the Pacific Intertie 
There is "no evidence that a L500 kV LX transmission powerline wasNnby a team ledby ~ ~ b e ~ ~ ~ ~ l ~ i ~ h ~ f ~ ~ ~ ~ ~  

line caused any effects on cattle or crops that would impact Stateuniversity inconjunction with theBPA, withassistance 
commercial f m i n g  or ranching opemtions." according to a frorn the Electric power Research Institute and from the De 
new study sponsored by the Bonneville Power Adminism- partment of E ~ ~ ~ ~ ~ .  ln addition, nine other utilities from 
tion (BPA) in Oregon. amund the country supported theproject"becauseofrenewed 

Whiie acknowledging that no single shldy can resolve all interest in the of ~3 lines: 
the questions about potential high voltage (HV) power l i e  For more information, contact: JackLee, Project Cwrdi- 
biologicaleffects,therecently-released JointHVDCAgricul- nator, BPA, PO B~~ 3621-EFBG, p d d ,  OR 97208. 
turd Study concludes that the results, taken with existing re- Also, Professors James Hornig and John Walsh, both at 
search, indicate that "it is unlikely that HVDC transmission Danmouth college in H ~ ~ ~ ~ ~ ~ ,  NH, are working on a three- 
lines cause adverse effects on plants, animals or people." year, $400,000 project to study electric and magnetic fields 

In one part of the Oregon pmject, 100 cows and six bulls ion ~ c e n m t i o n s  surrounding a new It465 k v  DC l i e  
were ~ ~ ~ ~ e d  in pens under line; nm- which ~ n s  from Canada to Massachusetts. The state of New 
br were kept in similar pens away from the line. No signifi- H ~ ~ ~ $ ~ ~  is spoIISo~ng the ~ ~ ~ i ~ ,  a chemist, and 
cant differences were observed in body weight. number of walsh, aphysicist, will monitor the line for one year before 
calves born or behavior--except that 14% fewer exposed and two years after the line is energized. 

ELF and Power Line Resources 
J.H. Bernhardt, "TheEstablishmentofFrequency Dependent N ~ . ~ ~ W M ( ~ ~ ~ - ~ P W R D .  
Limits for Electric and Magnetic Fields and Evaluarion of Thisstudyw~pmpted~publicfearsof kswbenFforida Indirect Effects," Radiation and Environmental Biophysics, andLightCo. announcedplws tobuildanew substation,The 27, pp.1-27, 1988. researchers found that the EMFs associated with substations decav 
The author. who is with the hti tule for Radiation Hygiene in quickly withdistance~oficldscouldbede~ted250feetfmmth~ 
Neuherbere. F.R.G.. and a m c m k  of IRPA's non-ionizinc radia- subslatian studied. Twenty feet from the fences of rhree similar 23 - 
tion wA& oul&es a biophysicalmodel--the basis forcertnin 
German standards-fordetamining EMF exposurelimits for 50160 
Hz and higher frequencies. Direct and indirect EMF bioeffects are 
also discussed. 

J.E. Deadman et al., "Occnpational and Residential 60-Hz 
Electromagnetic Fields and High-Frequency Electric Tran- 
sients: Exposure Assessment Using a New Dosimeter," 
American Industrial Hygiene Association Journal, 49, 
pp.409419, August 1988. 
Using the lightweight dosimeter developed by Hydro-Qu¤bec's 
IREQ (see MWN. S/086), this team from McGiU University and 
from Hydro-Quek measured significantly higher electric and 
magnetic field and high-frequency irwsient electric (HETE) field 
exposures for utility workers than for those exposed to normal 
background fields--by a factorof ten for electric and magnetic fields 
and by a factor of 171 for H F E  fields. When weekly averages- 
combming work and non-work exposures-were compared, the 
differences werestill signiticant, though smaller. for magnetic fields 
(a factor of 3.5) and for HFTE fielh (a factor of 58). 

William Feero, John Dunlap and James Yontz, "Magnetic 
Fields Remote from Substations," presented at the Winter 
Meeting of the IEEE Power Engineering Society (PES), 
January 29-February 3,1989 in New York City. A wpy is 
available for $3.50 (members) and $6.50 (nonmembers) 
from: Single Publication Sales Dept., IEEE Service Center, 
445 Hoes Lane, PO Box 1331, Piscataway, NJ 08855. Cite 

to 7.30 kV substations, the magnetic fields were less than 20 mG, 
ofien less than 10 mG. with the exception of transmission line entry 
and exit points. 

Lita Furby et al., 'Tnblic Perceptions of Electric Power 
Transmission L i n e s , " J ~ ~ ~ ~ ~ O f E n ~ i r ~ n m e n t ~ ~ P ~ C h ~ ~ ~ g y .  
8, pp.1943.1988; and "Electric Power Transmission Lines, 
Propay Values and Compensation," Jorunal of Environ- 
mental Management, 27, pp.69-83,1988. 
In the fust article. the authors review and critique the literature on 
attitudes towards power lines. including such issues as health ef- 
fects. pmpcrty values and aesthetics. In the sccond, they concern 
themselves with current methods of determining the impact of 
power lines on landvalues and appropriate wmpe~ations to land- 
owners for associated losses. The authors include Paul Slovic and 
Baruch Fischhoff, who are well-known for their studies on risk 
analysis. 

N. Hayashi, K. Isaka and Y. Yokoi, "Analysis of Magnetic 
Field Profies in Electric Blanket Users." uresented at the 
IEEE Power Engineering Society (PES) winter Meeling, 
January 29-February 3,1989 in New York City. (See Fern 
et al. at left for ordering information; cite No.89WM100- 
9PWRD.) 
Professor Isnka and coworkers a~ the University of Tokushima in 
Japan present cnlculations of magnetic fields from electric blankets. 
which-agree reasonably well w& measured values. Among their 
conclusions are that, 'The separation between the body surface and 

MICROWAVE NEWS MmcWApril I989 9 



ELF NEWS 
the blanket healing element is the most influential parameter on the 
magnetic f i c l d c x ~ m . " a n d  that themaximum fieldson theuser's 
body surface range from 5 to 50pT, depending on which component 
is measured. 

Jukka Juutilainen et al., Measurements of 5 0  Hz Magnetic 
Fields in Finnish Homes, Helsinki, Finland: I m a m  Voima 
Oy, 31 pp., 1989. 
Juutilainen and coworkers at the University of Kwpio report that 
ELF magnetic fields from T&D lines "can increase the long-tam 
average field levels in residences." but they warn that the increase 
was "found only in the immediate vicinity of external sources." 
Mametic fields from amliances were "sliehtlv lower." thou~h "of - . . - ,  u 

thcsamcordcrofmagnimdc."asrcponedin U.S. surveys--perhaps 
dueto thcdifferent ditributionvoltaees. Thev also found that hieher 
magnetic fields were measured in &oms Gith electric undGoor 
heating. 

Daniel Lyle et al., "Suppression of T-Lymphocyte Cytotox- 
icily Following Exposure to 60-Hz Sinusoidal Electric 
Fields," Bioelectrornagnetics, 9, pp.303-313,1988. 
Lyle and coworkers at Dr. Ross Adey's lab in Loma Linda, CA, 
found a ~ i ~ c i m t  inhibition of cvtotoxiciN in T-lvmohocvtes 
following eiposure u, 10 mV/m anti 1.0 m ~ / &  elect& klds'and 
anon-sisnilicant inhibition a1 0.1 mV/um.Thcsefmdines indicate a 
dose-res-&nse relationship and a threshold for the effkt, and also 
point to a potential mechanism by which electric fields affect the 
function of the immune system. 

Carl Maresh et al., "Exercise Testing in the Evaluation of 
HumanResponses toPowerlineFrequency Fields,"Aviation, 
Space and Environmental Medicine, 59,  pp.1139-1145, 
December 1988. 
Eleven men in their 20s expsed to 60 HL (9 kV/m. 16 A/m) fields 
for two hours had slower heart rates if they did no1 exercise fist- 
them was no difference between expsed and mnmls if the e x p -  
sure followed 45 minutes of exercise. The researchers are s the 
UNvenity of Connecticut and at the Midwest Research Institute 
(MRI).They includeMRl'sHarvey Cohenand Dr.CharlesCrham. 

Granger Morgan et al., Electric andMagnetic Fields from 60 
Hertz Electric Power: Whot Do We Know About Possible 
Health Risks? Pittsburgh. PA: Camegie Mellon University 
(CMU),45pp., 1989. Copiesareavailable @repaid) for$3.00 
each for the first nine, $2.00 each for ten or more, from: Dept. 
of Engineering and Public Policy, CMU, Pittsburgh, PA 
15213. 
This brochure., written bv Morzan's research w u o  at CMU. is - .  
designed for the layperson. u s h i  a question and answer f o r m i  it 
includes what is and is not known about health effects. esueciallv . . 
cancer, and concepts of risk assessment; there is also a glossary. 

KeithPetrieetal., 'Effect of Melatonin on JetLag AfterLong 
Haul Flights," British Medical Journal. 298, pp.705-707, 
March 18,1989. 
After flying back and forth through 12 time zones over a period of 
rhree weeks, a gmup taking melatonin reparted being less tired 

during the day and requiring less lime to establish normal sleeping 
patterns than the m m l  group. The researchers concluded that 
"melatonincanalleviatejetlag and tiredness afterlong haulflights." 

Russel Reiter et al., "Reduction of the Nocturnal Rise in 
Pineal Melatonin Levels in Rats Exposed to 60-Hz Electric 
Fields in Utero and for 23 Days After Birth," Life Sciences, 
42, pp.2203-2206,1988. 
Working with the Battelle team Reiter found that rats exmsed u, 
electriciclds of 10.65 or 130 k ~ / m  from conception to fi days of 
asc showed reduced ~ z a k  Nhuime oined melatonin levels and 
s& in circadian riythms. No  do&-response relationship was 
obse~ed, however. 

Martin Rosenthal and Giinter Obe, 'Effects of 50-Hem 
Electromagnetic Fields on Proliferation and on Chromoso- 
mal Alterations in Human Peripheral Lymphocytes W L s ]  
Untreated or Preheated with Chemical Mutagens," Mutation 
Research, 210, pp.329-335,1989. 
Cultwed HPLs exposed to 50 Hz 5 mT fields showed signifscant 
stimulation of the cell cycle progression, but no change in he fre 
quency ofsister-chromatidexchanges (SCEs) orchromosomal a h -  
rations. In some cases, exposing HPLs premated with alkylating 
agents led to significantly higher frequencies of (SCEs). However, 
the authors reject the latter fiding pending M e r  studies. 

O.C. Seevers, Ground Currents and the Myth of Stray Volt- 
age, Lilburn, GA: TheFairmount Press, Inc., 211 pp., 1988, 
$44.00. 
The author, a utility engineer for nearly 40 yems who has a chatty 
writing style,presents detniledelectrical calculations as well 8s data 
Eramactual court cases involving stray voltage wdgroundcurrents. 
The publisher entices readers with the following incentive: "How 
understanding stray voltage can help you avoid costly lawsuits." 

Mike Silva et al., "Power Frequency Magnetic Fields in the 
Home," IEEE Transactions on Power Delivery, 4 ,  pp.465- 
478, January 1989. 
Describes extensive measurements of residential mametic fields 
from external and internal (e.g.. BPPliances) sources. inkrating 
finding: certain two-way switch wiring confirmrations for overhead 
light&--producing alarge overhe& coil>enaated magnetic 
fields up to ten times the typical mean values. The work was 
supparted by EPRI. 

Richard WuNnan and Judith Wurtman, "Carbohydrates and 
Depression." Scientific American. 260, pp.68-75, January 
1989. 
The WnrImans address mwd and appetite disorders. including 
seasonal affective disorder (SAD) and, along the way. review the 
mles of serotonin and melatonin. 

Xiao-lin Xi and Granger Morgan, 'Energizing China: F i t  
Itself, Next the World," IEEE Specirwn, pp.59-63, March 
1989. 
Anoverview of the electric power indusay in the People's Republic 
of China today. 
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UPDATES 
BIOLOGICAL EFFECTS MEASUREMENT 

More Harm Than Good .. .Miniature radio transmitters 
which are strapped onto spotted owls to track their move- 
mentsmay be harming,ratherthan helping, thebirds. Accord- 
ing to a February 20 report by the Associated Press (@), 37 
out of 48 owls fitted with the transmitters, which weigh ap- 
proximately 20grams.diedinthefmtyearofstudy. Someex- 
perts contend that the spotted owls, which live in the north- 
west u.s., are an endangered species. Although oneFish and 
Wildliie Service biologist amibutes the deaths to"predations 
and siarvation:'anotherpoints out that thedeviceshave been 
shown to affect other bids, though there is w evidence of a 
similar effect on spotted owls, the AP reports. Both experts 
recommend further study. 

COMPATIBILITY & INTERFERENCE 

Assessing EEDs...Two staffers at the NIST (NBS) in Boul- 
der, CO, have come up with anew method for characterizing 
the response of electro-explosive devices (EEDs) to pulsed 
EMFs: usinga combination of statistics and thermodynamics 
to determine the probability that an EED will be detonated 
when excited by apulseof a given width andamplitude. John 
Adams and Dennis Friday, whose study appeared in the No- 
vember 1988 IEEE Transactions on Electromagnetic Com- 
patibilify, claim thattheirapproach is bothMmoffigeneraland 
more efficient than previous methods used for EED assess- 
ment" 

GOVERNMENT 

Q's & A's on RF Biwffects.,The FCC has issued the third 
edition of Questions and Answers about Biological Effects 
andPotentin1 Hazards ofRFRadiation, OET Bulletin No.56. 
The 18-pagereportpmvidesanswers tosome basicquestions, 
suchas:WhatisRFradiation?Howisitused? Howis itmeas- 
wed? What are its biological effects? What are safe exposure 
levels? Also addressed are specific RF sources: TV and radio 
broadcast towers, MW point-to-point relays, cellular and 
cordless phones and satcom stltions.The bulletinis available 
h m :  National Technical Information Service, Springfield. 
VA 22161, (800) 336-4700 for $13.95. Order No. PB89- 
165286. 

Committee Openings ... The FDA is seeking nominations to 
fa five vacancies on its Technical Electronic Product Radia- 
tion Safety Standards Committee (TEPRSSC) at the end of 
1989. The TEPRSSC addresses devices which emit either 
ionizing or non-ionizing radiation. The openings are for two 
members h m  the general public, twomembers from govem- 
ment (federal or state) agencies and one member from "af- 
fected industry." Applicants must have scientiftc or engineer- 
ing training or equivalent experience. Send nominations to: 
Arlene Underdonk, Office of Standards and Regulations 
(HFZ-83). CDRH, 5600Fishers Lane,Rockville, MD 20857. 

Briefs .. .Robert Clarke gives some pointers on 'Ticking an 
EM1 Test Lab" in the January 1989 issue of Test & Mearure- 
men? World. He advisessomecaution: "ChooseyourEMIlab 
with the same care that you would use in choosing a doctor." 
The article includes asurvey of the leading labs with a listing 
of theservicesoffered by each .... TheNIST(Nl3S) has signed 
an agreement with the Standards Council of Canada (SCC) 
thatpmvides formutual recognitionof testinglabsaccredited 
by the NIST's NVLAP program and by the SCC's National 
AccreditationProgram for Testing Organizations. Theagree- 
ment is in accordance with the U.S.Canada free trade pact, 
whichwentintoeffecton January 1,1989.ThepactwithCan- 
adafollowssimilaranangements withtheU.K., Australnand 
New Zealand .... Holaday Industries has released a new 18- 
page catalogue of its RF/MW meters and its instnvnents that 
measure EMFs from VDTs and power lines. Contact Hola- 
day IndusIries, Inc., 14825 Martin Dr., Eden F'rairie, MN 
55344, (612) 934-4920 .... Electro-MeIrics has intnduced a 
new portable hand-beldEMI test receiver, theEMC-P80, for 
measurements in the 2-34 MHz band. The unit, which costs 
$4,995, is ideal for tracking down radiated interference 
sources. The company is also now marketing a receiver for 
TEMPEST testing in the 20 Hz to 50 lcHz frequency range. 
The Tl'R-51L costs $19,950. Contact: Elecuo-Metrics Mar- 
keting Dept, 100 Church St,  Amsterdam, NY 12010, (518) 
843-2600. 

New from the NIST ... TheNIST has issued two new reports. 
Generation of Standard Electromagnetic Fields in a TEM 
Cell. TechnicalNote 1319, by Dr. MotohiKandaandDavid 
Orr, details the p m  and cons of the TEM--transverse elec- 
tromagnetio-cell, which was deve lqd  at the NIST. It in- 
cludescopiesof somekeypaperson theuseof TEMcellspub- 
lished over the last few years. A copy is available for$12.00, 
prepaid, h m :  Superintendent of Documents, U.S. Govern- 
mentprinting Office, Washimgton, DC 20402.OrderNo.003- 
003-02898-3 ... NST's Electromagnetic Technology Divi- 
sion has aprolific staff. Mary DeWeese has compiledMetro1- 
ogy for Electromagnetic Technology: ABibliography ofNBS 
Publications, NBSIR 88-3097, which lists its publications 
(1970-1988) on optical electronics, cryoelectronics and su- 
perconductivity.It is acompanion toan earliervolumelisting 
publications of NIST's Electromagnetic Fields Division (see 
MWN, JIA86). The new bibliography is available for $15.95, 
prepaid, from: National Technical Information Service, 
Springfield, VA 22161. Order No.PB88-123682. 

MEDICAL APPLICA TlONS 

AMA on PEMF Stimulation...A majority of a panel ofex- 
perts assembled by the American Medical Association 
(AMA) has deemed that PEMF stimulation for the treatment 
of nonunion fractures is safe, but also that it has not yet been 
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UPDATES 
shown tobeeffective. 1na"DiagnosticandTherapeutic Tech- 
nology Assessment"publishedin theFebruary 10,1989 issue 
of theJournalof theAmerican MedicalAssociation the panel 
concluded that more wellcontrolledclinical trials areneeded 
to establishefficacy: "Many [panelists] believedthat the lack 
of controlled clinical trials compromised a thorough evalu- 
ation of the effectiveness of the treatment" Some promising 
resultsonadouble-blindstudy ofdelayedfracturesofthe tibia 
may soon change this assessment In apaper presented at the 
IOlstAnnualMeeting of the American Orthopoedic Associa- 
tion in Hot Springs, VA, June 2023, 1988, Dr. W i l l i i  
Shatrard, based at Royal Hallamshire Hospital in Sheffield, 
UX.,reportedastatisticaliy significantenhancedunion when 
neatedwithPEMFs. This fmdingis inconnast to preliminary 
results of a double-blmd study-published in 1984 by Shar- 
rard and others--indicating that nonunion fraclures healed as 
well by immobilizing them as by treating them with PEMFs 

MEETINGS 

Statisticians & E m s .  ..The 8th Conference on Radiation 
and Health of the American Statistical Association (ASA), 
July 9-13, will be devoted to "Health Effects of Electric and 
MagneticFields: StatisticalSupportforResearchStrategies." 
Attendees at the meeting, which will take place in Copper 
Mountain, CO, will hear from Drs. Dan Bracken, a consult- 
ant, Leeka Kheifets of EPRI, Granger Morgan of Camegie 
Mellon University, Charles Poole of Epidemiology Re- 
sources,Inc.,LeeRosenof W/LAssociates.Mays Swicordof 
theFDA, ThomasTenfordeof BattelleandGillisTheriault of 
McGillUniversity,amongothers.Formoreinformation,con- 
tact Marilyn Humm, ASA, 1429 Duke St., Alexandria, VA 
22314, (703) 684-1221. 

ELF and Power Line Sessions,.More and more organiza- 
tions are putting EMFs on their meeting agendas .... The 35th 
Annuallnternational Education Seminar of thelnternational 
Right of Way Association, June 18-22, will feature Harris 
Levin of HoustonLight & Power on EMFs in the courtroom, 
as well as a question and answer panel on EMFs .... At the5th 
Annual Symposium of the Electromagnetic Energy Policy Al- 
liance (EEPA), April 12-14,apanelof speakersfromtheEMF 
community will address the subject of "Electricity: Is There 
aRisk?" AT&T BellLabs' RonPetmen and Dr. Max Weiss 
will be the session c~chairmen. Also on the EEPA's agenda 
is a workshop on litigation, legislation and education, featur- 
ing Tom Watson of Crowell & Moring, who is involved in 
many power line cases around the counhy, and Gary Sazer of 
Parker.Chapin,Flattau & Kliipl, who is counsel to theLong 
Island Association, which is seeking to overturnNew York's 
SuffokCounty VDTlaw .... At thel31hAnnuol~eeringoftheZMeetingofthe 
American Society of Preventive Oncology, March 20-21, 
Battelle's Dr. Richard Stevens will speak on electric power 
andbreastcancerrisk ... h d a t  the5IstAnnualMeelingof the 
h e r i c m P o w e r  Corfrence April 24-26, G.B. Johnson and 

B.A. Clairmont, both of General Electric Co., who are at the 
EPIU High Voltage Transmission Research Center in Lenox, 
MA, will present a paper on "Measurements of AC and DC 
Field and Corona Effects in a Hybrid Corridor." 

Zurich EMC Meeting ... The 8th Internadonal Zwich Sym- 
posiwnand TechnicalExhibition on EMC was held Match7- 
9 in Switzerland. Among the 115 papers presented were are- 
port from Japan on theglobal distribution of power l i e  har- 
monic radiation based on satellite data, a report h m  The 
Netherlands on methods of protecting electronic equipment 
against EMI-including testing in high-voltage substa- 
t ionsand a repon on a new F.R.G. procedure to establish 
safe distances between RF sources and electro-explosive 
devices. For more information,contact: ProfessorT. Dvorirk, 
EMC Symposium & Exhibit, ETH-Zen- - KT, 8092 
Zurich, Swilzerland, (1) 256-2788. 

MW Weapo ns... The 7th DOD Conference on Directed En- 
ergy Weapon Vulnerability, Swvivability and Effects will be 
heldat the U.S.Naval Postgraduate School in Monterey, CA, 
May 9-12.B. T. Wietingof theNavalResearchLab willgive 
an overview of high power microwaves (HPIvfs); Dr. H. 
Cabayan of Lawrence Livmore National Lab will discuss 
the susceptibility of U.S. systems to RF radiation; Howard 
Bassenof thewalterReed ArmyInstituteofResearchwillre- 
view the Army program on HPM bioeffects; anda team from 
Los Alamos National Lab will describe progress on explo- 
sion-driven HPM weapons research under the high-intensity 
single pulse sourceprogram. There willbe additionalpresen- 
tations at themeeting, which is classified Secret For more in- 
formation,coutact: DonnaRichard.Booz, Allen &Hamilton, 
Inc., 1300N. 17th St, Suite 1610,Rosslyn,VA22209, (703) 
527-5429. 

MILITARY SYSTEMS 
EIS on USAF Transmitter Site ...Th eUSAF has announced 
that it will prepare an environmental impact statement @IS) 
for the planned Nwtheast Regional CommunicationsFacility 
(NRCF)in thePineBarrensnw WarrenGrove,NJ. Thedeci- 
sion to prepare the EIS followedpressure from theNJ gover- 
nor,NJ'sCongressionaldelegation andthestatelegislatnre- 
all oppose building the 18 towers, which would range in 
height from 100 to 221 feet, in an environmentally sensitive 
area, according to the February 22 Philadelphia ~ G u i r e r .  In 
1985,theUSAFalsomelintenseopposition whenitproposed 
building the NRCF in Hawley, MA (see MWN. J/A85); it lam 
abandoned ils plans for that site. For more information, con- 
tact RichardDiCamillo, HQUSAF/PRPJB,PentagonRoam 
5C966, Washington, DC 22030. 

OVENS 
More on Incomplete Cooking..Experts continue to wam 
consumers that food cooked in a MW may still harborpara- 
sites and bacteria due to incomplete or uneven heating (see 
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MWN, Ju81, A82 and S/088). Tests at the Institute of Food 
Research in Nonvich, U.K., showed that a stuffed chicken 
treated with bacteria had viable bacteria after MW cooking. 
In order to prevent bacterial survival, the researchers recom- 
mend that food cooked (and rehead) in a MW reach a uni- 
form temperatureof 70°C. In aletterpublished in theJanuary 
28 Lancet, they adviseletting food stand after cooking "to al- 
low the heating to beevenly distributed by conduction with- 
out overcooking." ...In a related study appearing in the Jour- 
nal of Microwave Power and Electromagnetic Energy (23. 
pp.183-194,1988). Wen Lin and Dr. Carol Sawyer, both of 
the Department of Food Science and Human Nutrition at 
Michigan State University in East Lansing, report that wrap 
ping meat loaf in polyvinylidene chloride film prior to MW 
cooking resulted in the survival of fewer anerobic bacteria. 

Consumers Union Ratings ... In the March 1989 issue of 
Consumer Reports. Consumers Union (CU) evaluates over 
50midsizeMWovens forefficiency.priceandMWradiation 

Florida Magnetic Field Standards (continued fromp.1) 

Tarpon-Kathleen line--are not giving up their fight for pro- 
tective standards. The county attorney has issued a challenge 
to therules, citing, among other issues, concern about poten- 
tial health risks. 

For magnetic fields, the maximum levels are 150 mG for 
lines of 230 kV or less and 200 mG for 500 kV lines; forcer- 
taindouble-circuit500 kV limes, thelimit is 250 mG (see table 
below). In conmt,  in June 1988, the DER proposed daily 
average and maximum magnetic field levels of 50 mG and 
100 mG, respectively. "We dropped the daily average stan- 
dard, because it would be too hard to verify," Oven said. 

Forelectric fields,thenewstandardis2.0 kV/m attheedge 
of the right-of-way (ROW). The earlier pmposed limit was 
1.5 kV/m. 

Under the new regulations, the 500 kV Lake Tarpon- 
Kathleen power lime must comply with limits negotiated by 

leakage, among other criteria. According to CU, all of the 
ovens tested were "well within the U.S. Bureau of Radiologi- 
cal Health's [BRH] standard" for leakage (BRH is now 
known as the Center for Devices and Radiological Health). 
CU cautions, however, that any oven that has been damaged 
--from a fm, from a "serious overheating incident" or from 
having been dmpped-may have a warped or misaligned 
door, which increases the likelihood of greater leakage. "If 
there's any doubt about the oven, have it checked by a quali- 
fied professional," the group advises. CU also notes the 
potential hazards associated with MW heat susceptors-met- 
alized films and coatings used in packaging to concentrate 
heat forbrowning and crisping--and theFDA's concern that 
the high temperatures created by the susceptors might cause 
chemicals in the packaging to "contaminate" food. In addi- 
tion, plastic wraps, when overheated, can leach chemicals 
into food. CU suggests that if you use plastic wraps for MW 
cooking, avoid their direct contact with food and poke holes 
in the plastic to release steam. 

the state Siting Board and the Florida Power Corporation 
(FPC) during the lime's certification process last spring: the 
magnetic field limits are a daily maximum of 35 mG and 24 
mG under normal loadconditions where theROW is 100 feet 
and 190 feet, respectively. (Under load conditions exceeding 
500 MW--allowed no more than 15 hours a year-the mad- 
mum levels are 229 mG at the 100-fwt ROW and 154 mG at 
the 190-foot ROW.) Since the 500 kV line will only operate 
at 16% of its capacity, according to Oven, the limits are also 
based on a "technologically achievable'' level. 

In a March 22 petition, County Attorney Frederick -1, 
representing Hillsbornugh County, argued that the rules "ar- 
bin;trily"separatepowerlimesintothreecategories-existing 
lines,new lines and theLakeTarpon-Kathleen line-and that 
they contain"substantiveandmaterialch~'fromthe way 
the rules were originally drafted. Furthermore, Karl charges 

Florida's Standards for Maximum 60 Hz Electric and Magnetic Fields 
Type of New Power Line 

5230 kv 500 kv 500 kv proposed 
Type of Field (double circuit). Levelst 

Magnetic 150 m~ 200 m~ 250 m~ 100 m~ 
(edge of ROW) 

Electric 2 / 8 kV/m 2 /  10 kV/m 2 / 10 kV/m 1.5 kV/m 
(edge of I on ROW) 

* Special exceptions apply. 
f The DER p p s e d  these levels in Jlme 1988. A daily average magnetic field limit of 50 mG was also proposed. 
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that the Environmental Regulation Commission "failed to 
consider all of the scientific evidence available" in promul- 
gating the rules and that the rules "conflict with the Resolu- 
tion passed thesameday" which citespotential public health 
risks from power line EMFs (see box below). "Our position 
is that the standards arenotprotectiveofpublic health," Chief 
Assistant County Attorney Elliott Dunn told Microwave 
News. Dunn added that the county anomey's office became 
involved following an appeal from Hillsborough citizens to 
"keep up the fight" andchnllenge the rules. 

The DER's decision to relax the proposed standards was 
prompted, in part, by data showing that seven out of ten 500 
kV lines operating in the state can meet the U X )  mG limit, 
Oven explained. Last year, Oven told Microwave News that 
the vast majority of the state's existing 500 kV lines did not 
conform to the proposed 50-100 mG levels, nor didmore than 
halfof theexisting230kVlines (seeMWMIJ88). Hepoint- 
edout that even some of the 138 kV lines could not comply. 

The maximum magnetic field level for 230 kV lines, 
which wasalso raisedto200 mG, waslaterreduced to 150mG 

Florida DER-ERC Resolution 
1. WHEREAS, the Environmental Regulation Commission 
[ERC] of the State of florida Department of Environmental 
Regulation [DERI on January 18,1989, adoptedstandad and 
requirements to reasonably protect the public health and wel- 
fare fmm elecaic and magnetic fields generated by transmis- 
sion lines; and 
2. WHEREAS. the Commission based its decision on a thar- 
ough review of present scientific data on the potential health 
effccts of electric and magnetic fields. wherein it found that 
although there is no conclusive evidence that thae is any 
danger or hazard to public health at the levels of existing 60 H; 
electric and magnetic fields found in florid4 there is evidcncc 
of a potential for advase health effects on thc public, with 
funher research being needed to determine the extent of the 
effects and the exwsure levels at which the effects occur. and 
3. WHEREAS, thk Commissionhutherbasedits considerition 
on the rcconunedations of the Department's EMF Advisory 
Panel. wh ich res~nunen~  among other things, that it would 
be prudent to keep the long-term exposure of the population to 
low values, by so far as possible muting transmission lines 
outside of residential areas and, where thjs is not possible. to 
limit themagnetic and electric field strengths at theedge of the 
right of way. 
NOW, THEREFORE, be it resolved: 
1. The [ERC] encourages new electric transmissionlines of 69 
kV or greater to be sited in amarmer that will consolidate such 
lines wilhinexisting conidon and that new corridorsshould be 
plmed in mordination with land usc dam of local aovm- 
menu m order to attempt to avoid pla&g wnidors through 
res~dential areas. I 
2. This resolutiun shall be furnished to all local governmenu. 

Plannine. Councils. andelectric utilities in the stateto I 
land use and sit& plans. 

RESOLVED before the lERCl in Tamoa. Hillsbomueh I 
I County, florida, this 19th day ofjanuary, 1589. 

Robert A. Mandell. Chairman - I 

because of complaints from residenu; that a200 mG standard 
would be too lax for smaller lines, Oven said The 150 mG 
limit-which was proposed and then adopted at the January 
18 hearing-is "basically a compromise" between what the 
utilities asked for and what the citizens wanted, he said. 

For a history of the Florida rulemaking effort, see MWN, 
JlA83, JlA84, MIA86 and ND87. 

NAS-NRC on ELF Mechanisms (c~nrinrred from D.I I 

the epidemiological studies as "interesting, but inconclu- 
sive,"andDr. Roy Shoreadvisedthat,"Weneed stableresults 
that can stand up to scrutiny." 

A number of experimenfs "beg replication," Shore said. 
Buthe added that there arelimits to how much can bederived 
from further epidemiological studies and that if he had a bud- 
get of $10 million, he would spend it on good animal studies. 

Like Heath, Setlow characterized the epidemiological lit- 
erature as "interesting, but not convincing." With respect to 
the need for mechanisms, he said that. "If the data were 
stronger, there wouldbeless need for mechanisms; when it is 
weaker, youlookformechanisms."Overall, hesaidthatpmg- 
ress has been made in the fieldsince thelastacademy m&-g 
in 1985 (seeMWN, ND85andMD86). Setlow, theassociate 
director of life sciences at the Brookhaven National Lab on 
New York's Long Island, has a background in both physics 
and biology. 

Dr. David Carpenter, one of the invited speakers, argued 
that, from apublic health point of view, "There isacenain ur- 
gency" for sponsoring a "serious and forceful investigation," 
even though "we are a long way from understanding mecha- 
nisms." He said that animal studies were needed to find out 
more about the risks of brain cancer and leukemia associated 
with ELF exposure. 

Carpenter and Dr. David Savitz, who reviewed the epi- 
demiological literature for the panel, both warned that if there 
is indeed a cancerrisk, the available data would tend to under- 
estimate it because of the poor dosimetry used in past studies. 

A report will be prepared by the panel, according to Dr. 
Ray Cooper of theNAS-NRC's Board on Radiation Effects 
Research, who organized the workshop. Setlow predicted 
that the board will hold regular biennial briefings on non- 
ionizing radiation in the future. 

Members of the NAS-NRC panel are: Drs. Richard Set- 
low, chairman, Brookhaven National Lab Clark Heath, 
American Cancer Society; Robert Pound, Hiward Univer- 
sity; Regina Santella, Columbia University; Herman 
Schwan. University of Pennsylvania (emeritus); Roy Shore, 
New York University Medical School; and Eugene Stanley, 
Boston University. The invited speakers were: Drs. ~ a r &  
Blank, Columbia University; Craig Byus,University of Cali- 
fornia, Riverside; David Carpenter, New York State Depart- 
ment of Health; Russel Reiter, University of Texas, San 
Antonio; David Savitz, University of North Carolina, Chapel 
Hill; and Tom Tenforde. Battelle Pacific Northwest Labs. 
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