
FROM THE F R D  
CDC Recommendations 

Reprinted below are the recommendations contained in rhe 
Report of Centers for Disease Control (CDC) Consultation on 
Vemon Township, New Jersey issued on November 12, 1985. 
The principal orrrhor war Lorry Edmonds ofthe Center for Envi- 
ronmental Healrlt in Atlanm, GA. See story on p.5. 

The Center for Envimnmental Health (CEH) does not find any 
evidence that rates of all categories of birth defects and cancer are 
increased in Vemon Township. The rate of one defect, Down's 
Syndrome, was elevated from 1975 through 1981. The data avail- 
able for review suggest that the rates of other outcomes are not 
unusual. On the basis of the available information, CEH does not - 
believe that a comprehensive health study of Vemon Township 
residents is warranted, but rather an intensive examination of the 
Down's Syndrome cases as indicated below. After reviewing the 
existing data from Department of Health (DOH) and Citizens 
Against the Tower (CAT) and after considering the existing pub- 
lic health concerns, CEH suggests the following plan: 

1. Describe the incidence of Down's Syndrome horn 1982 to 
the present; 

2. Conduct a case-contml study of cytogenetically c o n h e d  
infants with Down's Syndrome for the years 1975 through 1985, 
including an in-depth family interview; 

3. Measure the range of radiofrequency/micmwave (RFI 
MW) radiation in Vernon Township; 

4. Regularly review cancer and birih defects data fmm ongo- 
ing surveillance programs; 

5. Establish an advisory panel to review planned studies. 
1. The fmt priority in Vernon Township is to describe the current 
incidence of Down's Syndrome and other chromosomal abnor- 
malities. Most of the data CEH reviewed are from 1975 through 
1981. Very Little is known about the current situation, panicnlarly 
for Down's Syndrome. CEH suggests identification of all cases of 
Down's Syndrome and other defects due to chromosomal 
anomalies born from January 1982 through December 1985. The 
case definition should be the following: a resident birth of Vernon 
Township with the diagnosis of a chmmosomal abnormality con- 
firmed by karyotype. If needed, the DOH should make cytogene- 
tic testing available. Case ascertainment should be very intensive 
and should include review of the infants' hospital records, local 
physicians, area chromosomal laboratories, area pediatric referral 
hospitals, school systems, fetal deaths, special child services and 
self reports including those from community groups. Special ef- 
forts should be made to ascertain resident cases diagnosed out of 
stale through review of out of state hospital records, vital records, 
chromosomal regishies and cytogeoetic laboratories. These same 
intensive case finding procedures should be applied for births 
which occurred from 1975 through 1981, lo insure as complete an 
ascertainment of cases for that period as possible. CEH is willing 
to review any cytogenetic studies that have been conducted on 
these families. 
2. For each case of Down's Syndrome identified in recommenda- 
tion 1 (cases born from 1975 through 1985) CEH suggests a de- 
tailed interview be conducted with each family and a set of cou- 
trpl families. The interviews should include the following: family 
reproductive and medical history, residential history, occupational 
history, environmental exposures and other suspected risk factors. 
The investigation's success relies on the participation of the fami- 
lies of affected children. CEH is wilting to consult on the devel- 
opment of a detailed questionnaire and to review the results of 
any study. 
3. CEH recommends that measurements should be taken to de- 

on Vernon, New Jersey 
termine the range of WIMW radiation in Vemon Township. AII 
sources of RFIMW radiation should be considered when estimat- 
ing the range of potential microwave exposure to residents. CEH 
recommends that priority be given to sampling around and inside 
the schools adiacent to the satellite dishes. Samnles should also 
be taken at representative mas in the community. The Mayor's 
Blue Ribbon Panel and CAT should be asked to develo~ a prior- 
ity list of 12 sites to be sampled. CEH recommends &at,-after 
measurements have been taken around the enrth stations' facilihl 
boundaries, around and inside the local schools and in representa- 
live areas, measurements should be taken at as many of the sites 
on the priorify list as resources pennit. These findings should be 
reviewed by the advisory panel (see recommendation No.5, be- 
low) and it is possible they may want more measurements. 
4. CEH recommends that the DOH regularly review data on 
cancer and birth defects from ongoing surveillance pmgnms. 
Data from Vemon Township and Sussex County should be mu- 
tinely reviewed. In 1983, the DOH established a statewide birth 
defect surveillance system. Using this system, the State wiil be 
able to monitor Vemon Township and Sussex County with mini- 
mal additional effort, and the level of case ascertainment should 
be very high and timely. Data from Vernon Township and Sussex 
County should be reviewed every six months and the results 
should be reported to an advisory panel (see recommendation 
No.5, below). The cancer registry for New Jersey offers the o p  
portunity to monitor cancer rates. The results of cancer surveil- 
lance should be reported in the same manner as those for birth 
defects surveillance. 
5. CEH recopxnends that a scientific review advisory panel 
should be established to advise the State Department of Health on 
scientific issues. The Public Advocate, the Department of Eovi- 
ronmental Protection (DEP), the Mayor's Blue Ribbon Panel 
fmm Vernon Township and the Citizens Against the Tower each 
should appoint a responsible scientist to represent it. The panel 
should review any planned activities and the results of any studies 
and make recommendations to the DOH. The DOH should be 
responsible for conducting any health studies in Vernon Township 
with the advice of the panel. CEH is willing to consult with this 
group and the Depamnent of Health as appropriate. 

are: Dr. 3. Woodland Hastings of the Biology Laboratories 
at Harvard University in Cambridge, MA; Dr. Sean 
McGIynn of the Department of Chemistry at Louisiana 
State University in Baton Rouge; Dr. Michael Shelanski of 
the Department of Pharmacology at New York University 
in New York City; and Dr. John Rigden of the Department 
of Physics at the University of Missouri in Saint Louis. 

The members of the Board on Radiation Effects Re- 
search are: Dr. Richard Setlow (chairman) of the Biology 
Department at Brookhaven National Laboratory in Upton, 
NY; Dr. Jacob Fabrikant of the Donner Laboratory at the 
University of California in Berkeley; Dr. Oddvar Nygaard 
of the Department of Radiology at Case Westem Reserve 
University in Clevelanii, OH, Dr. Joseph Rall of the Na- 
tional Institutes of Health in Bethesda, MD; Dr. Robert 
Pound of the Physics Laboratory at Harvard University; 
and Dr. Eldon Suttou of the Department of Zoology at the 
University of Texas in Austin. 
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SO VIE?^ Research (~onrinuedfront~.~) 

"No one can say they are not doing good science," Guy 
said, stressing that, "They have brand-new equipment, 
they have adopted a good scientific approach and they 
work in large interdisciplinary teams composed of 
biologists, biophysicists and engineers." He added that 
Professor Inal Akoev at the Institute of Biological Physics 
in Pushchino (south of Moscow) has 50 researchers in his 
lab alone and that all key personnel have their own IBM 
personal computers. 

"I was very jealous of what I saw there," Guy said of 
his visit to Akoev's lab. "They have equipment that I just 
can't afford." Guy is the director of the University of 
Washington's Bioelectromagnetics Laboratory, one of the 
best-equipped and best-funded research centers in the U.S. 

A similarly envious view came from Justesen: "Akoev 
has the best shop and is doing the most interesting things 
imaginable." Justesen contrasted the flourishing Soviet 
bioelectromagnetics program with the American one, 
which he described as "crashing in flames." He said that, 
based on their progress, the Soviets will soon begin to ex- 
port medical devices such as magnetoencephalographs. 

The two researchers' appraisal of the Soviet commit- 
ment to understanding bioelectromagnetic phenomena is 
consistent with previous reports by Americans returning 
from the Soviet Union (see MWN,  November 1982). 

Soviet Occupational Standards 
In Moscow, Professor Boris Savin, director of the Insti- 

tute of Industrial Hygiene and Occupational Diseases, told 
Guy that the new Soviet occupational standard, which 'm- 
its worker exposures to 25 uW/cm2 for an eight-hour day 
over the frequency range 300 MHz-300 GHz, will become 
effective on January 1, 1986. (See MWN,  September 1983 
for details of the Soviet occupational standard as it was 
first proposed.) The standard, which is based on the total 
amount of energy absorbed, allows higher exposures for 
shorter periods of time -for instance, 100 uW/cm2 for 
two hours. 

According to Guy, Savin said that the Soviet occupa- 
tional standard may be relaxed in the next few years and 
that he would like to see greater parity between the safety 
standards in his counhy and those in the U.S. 

In 1984, the Soviet Union relaxed its exposure standard 
for the general public from 5 uW/cm2 to 10 uW/cmZ above 
300 MHz (see MWN,  June 1985). 

The U.S. Occupational Safety and Health Administra- 
tion has a 10 mW/cm2 (10,OM) uW/cm2) standard, although 
the courts have ruled it unenforceable. The voluntary 
ANSI standard S i t s  worker and public exposures to 1-5 
mW/cmz above 300 MHz. There are no federal standards 
to protect the general population from overexposure to 
nonSoniziig radiation. 

ELF Standards 
Savin told Guy that the new Soviet occupational stan- 

dard for extremely low frequency (ELF) electric fields 
from power lines is 5 kV/m for a full, eight-hour work 
day. For a ten-minute period, the limit is 20-25 kV/m. Guy 
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said that the standard does not address ELF magnetic fields 
(see MWN, September 1984). The Soviet electrical distri- 
hution system operates at 50 Hz. 

While in Moscow, Guy and Justesen also visited Profes- 
sor Yu. Kholodnov at the Institute of Higher Nervous Ac- 
tivity. Here, too, they noted a marked improvement in the 
quality of the laboratory equipment for studies on DC and 
pulsed magnetic fields. 

In Leningrad, the two Americans toured the Institute of 
Experimental Medicine and also met with Dr. T. Kalada, 
who works on occupational health diseases at an institute 
similar to Savin's. 

Joint Statement 
At the end of their visit to the Institute of Biological 

Physics in Pushchino, Guy and Justesen wrote a joint 
statement with Akoev on the cunent scientitic basis for 
electromagnetic radiation (EMR) safety standards. They 
agreed: - 

8 There is some ambiguity in determination of biological 
significance of the revealed effects of EMR with respect to 
signalling, adaptive and pathological reactions. There are 
verv few data about the radiation levels and exwsure dun; 
tions associated with induction of pathologicalchanges and 
with exhaustion of adaotive systems: 
Quantitative correlations between the effects of EMR at 
different levels of organization of biological systems, from 
molecular to organismic levels, have not been clearly es- 
tablished. Qis  void of quantitative information hampers 
attempts to elucidate the role of regulatory systems in the 
manifestation of the effects at the organismic level; 
0 A comparative analysis of the effects of continuous wave 
and modulated irradiation in the range of "Adey win- 
dows" and of natural macmhythms of organisms is much 
in need; 
8 There nre no controlled sNdies of the sensory effects of 
EMR as one of the possible stress factors upon imdiation. 
Akoev, Guy and Justesen endorsed the need for greater 

collaboration between Soviet and American researchers, 
with more exchanges of scientists and technical publica- 
tions, as well as more meetings on key problems. 

During their tour, Guy and Justesen were guests of the 
Soviet Union. Their travel was paid for by the National 
Institute for Environmental Health Sciences, which coordi- 
nates the ongoing US.-U.S.S.R. exchange prognm (see 
MWN, September 1983 and March 1985). ipr 
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CONFERENCES 
1986 Conference Calendar 

January 8- la  Detection of Optical Radiation, Americana Dutch Rcsort 
Hotel, Lake Bucna Vlsta, FL. Contact: V. Amico. Professional En- 
gineering Development, University of Central Florida, Orlando, FL 
32816, (305) 275-2123. 
January 13-14: Satellite Communications: Applications, Technology & 
Competition, Halloran House. Ncw York, NY. Contact: Caml Every, 
Fmst & Sullivan, 106 Fultou St.. New York. NY 10038, (212) 233- 
1080. 
January 13-16: National Radio Science Meeting, University of Col- 
orado, Boulder, CO. Contact: Pmfcssor S.W. Malcy, Dept. of Electrical 
Engineering, University of Colondo, Boulder, 00 80309. 
~anuary 21-23 Electrical Ovprstrrrs Exposition, Anaheim Hilton and 
Towers. Anaheim. CA. Contact: Jim Russell. 2504 North Tamiami 
Trail, Nokomis, FL 33555. (813) 9663631. 
January 30-February 1: RF Technology Expo, Anaheim Hiltan and 
Towers, Anaheim, CA. Contact: Kathy Kriner, R F  Design. 6530 S. 
Yasemite St., Englcwaad, CO 80111, (303) 694-1522. 
February 2-7: Wmter Meeting of the IEEE Power Engineering Saei- 
ety, Pcnta Hotel. New York, NY. Contact: Nancy Heimnnn, IEEE, 345 
East 47Ih St., New York, NY 10017, (212) 705-7893. 
March 5-7: Workshop on Me-rement of Electrical Quantities In 
Pulse Power Systems U, National Bureau of Standards (NBS), Gaith- 
ersbwg. MD. Conet: Ron McKnight, B344 Metrology Bldg., NBS, 
Gaithersburg: MD 20899, (301) 921-3121. 
March 12-13: lEEE 1986 National Radar Conference, Las Angeles, 
CA. Contacl: Rndnr Systems Grnup, Hughes Aircraft Co., R-I, D428. 
PO Box 92426, Las Angeles, CA 9 W .  
March 12-15: Joint Meeting of the European Workshop on Nuclear 
Maenetic Resonance and the World Health Omnization. Monte 
~arro .  Monaco. Contact: Dr. Robert Mullcr, ~ n i v e g i t ~  of ~ a h s ,  Fac- 
ulty of Medicine, B7WO Monr, Belgium. 
March 25-27: IEEE IMTU8-5: InstrumentationlMeasnrement l k h -  
nology Conferem, University of Colorado. Boulder, CO. Contact: 
Robert Myers, IMTU86 Cwnlinalor, 1700 Westwwd Blvd., Suite 101, 
Las Angeles, CA W 2 4 ,  (213) 475-4571. 
Aoril 2-3: ZZnd Annual Meetinc of the National Council on Radin- 
tion Protection and ~easurements  (NCRP), Washington, M3. Con- 
tact: NCRP. Suite 1016, 7910 Wwdmaut Avc.. Belhesda. MD 20814, 
(301) 657-2652. 
April 2 4  International Worltshop a n  Physics and Engineering in 
Computerized Multidimensional Imaging and Processing, University 
of California, Irvine, CA. Contact: Dr. 0. Nalcioglu, Dcpt. of 
Radiological Sciences, University of California, Irvine, CA 92717, (714) 
8565904. 
April 8-10: 1986 Test & Measurement World Expo, Convention Cen- 
ter, San Jose, CA. Contact: Meg Bowen, 215 Brighton Ave., Boston, 
MA 02134, (617) 254-1445. 
April 12-16: Wst Annual Meeting & Exhibit of the Association for 
the Advancement of Medical Instrumentation (AAMI), Hyatt Re- 
gency, Chicago, IL. Contact: AAMI, Suile 602, 1901 N. Fort Myer Dr., 
Arlinglon, VA 22209, (703) 525-4890. 
April 12-16: 64th knnnal Convention of the National Association of 
Broadcasters (NAB), Convention Center, Dallas, TX. Contact: NAB, 
1771 N St., NW, Washington, DC 20036, (202) 429-5350. 

gency. Phoenix, AZ. Contact: Ms. Dime Suiten. INTERMAG'86, 655 
15th St., NW, Suite 300, Washington, DC 2W05, (202) 639-5088. 
May 5-9: Magnetic Resonance Imaging 1986: National Symposium, 
Orlando Hyvn Hotcl, Disneyworld, FL. Contact: Sally Lunn. Educa- 
tional Symposia, Inc., W Box 17241, Tampa, FL 33682, (813) 873- 
2090. 
May 12-14: 1986 Microwave Power n b e  Conference, Naval Post- 
graduate Schwl. Monterey, CA. Contact: Ralph NadcU, Palisades Insti- 
tute for Research Services, 11th flwr, 201 Varick St., Ncw York, NY 
10014. (212) 620-3341. 
May 12-15: International Seientilic Conference: Work with Display 
Units, Stockholm. Sweden. Contact: WWDU, d o  Stockholm Confer- 
ence Bureau, Box 1617, S-Ill 86 Stockholm, Sweden. 
May 19-22: 18th Annual Meeting of the Conference of Radiation 
Control Program Directors (CRCPD), Charleston, WV. Conmt: 
CRCPD, 71 Fountain PI., Frankfort, KY 40601, (502) 227-4543. 
May 19-24: 1986 Nuclear EMP Meeting, University of New Mexico, 
Albuquerque, NM. Contact: C.W. Jones, Dikewwd Corp., 1613 Uni- 
versity Blvd., NE. Albuquerque, NM 87102. - 

Mny 25-30: Symposium on Electrofusion and Electraporation of 
CeUs and Pmtoplas(s at the 1986 Annual Meeting of the AAAS, 
Philadelphia, PA. Contact: Dr. Thomas Rouell, Office of Naval Re- 
search, Arlington, VA 22217. (301) 6964053. For more information on 
AAAS meeting, seeScience. Octokr 11, 1985, p.262. 
June 1-5: 8th Annual Meeting of the Bioelectromagoetics Society 
@EMS), Madison, WI. Contnct: BEMS, 1 Bonk St.. Gaithersburg, MD 
20878, (301) 948-5530. 
Junc 2-4: 1986 IEEE MlT-S International Microwave Symposium, 
Baltimore, MD. Contact: Marvin Cahn. do LRW Associates, 1218 Bal- 
four Dr.. Arnold; MD 21012. 
June 65: 1986 IEEE Microwave and Millimeter Wave Monolithic 
Cirrults Symposium, Baltimore, MD. Conlact: Oetavius Pitwlis, Jr., 
Hughes Research h b . ,  3011 Malibu Canyon Rd., MS RL-61, Mdibu, 
CA 90265, (213) 317-5841. 
June 8-13: Gordon Conference on Bklectmkemistry, New Hamp 
shire. Contnct: Pmfesxlr Howard Wachtol, University of Colorado, 
Boulder. CO 80309. (303) 492-7327, or Professor Betty Siskn, Univer- 
sity of Kentucky, Lexington, KY 40506, (m6) 258-5796. 
Junc 9-13: 1986 International IEEE Antennas and Propagation Soei- 
ety Symposium and National Radio Science Meeting, Wyndham 
Franklin PI- Hotel, Philadelphia, PA. Contact: Charlcs Allen, GE, 
Valley Forge Space Cenler, Rwm U4018, W Box 8555, Philadelphia, 
PA 19101. 
June 11-13: International Symposium on Probabilistic Methods 
Applied to Electric Power Systems, Toronto. Canada. Contact: Dr. 
Samy Krishnasamy, Research Division, Ontario Hydm, 800 Kipling 
Ave., Tomuto, Ontario M8Z 554, Cnnnda, (416) 231-4111. Ext. 6086. 
June 1619: EMC Expo 86, Sheratan Washington Hotel, Washington, 
DC. Contact: EMC Expo 86, Suite 200, 117 King St., Alcnandria, VA 
22314, (703) 548-2802. 
June 19-21: 5th International Congress Cnrdiostim 86, Monaco. The 
meeting will include symposia on Cardiostimulation (Cardiac Pacing 
and Electm~hvsiolaev) and on Binstimulation (New Advances in Bios- 
timulation).' d o n t a c ~ b r .  J. Mugica, 16 me Pastew. 92211 St-Cloud 
Cedcx. France. 

~ p t i l  13-17: 34th Annual SeientSc M e e ~ g  of the Radintion Re- June 23-25: 17th Power Modulator Sympaium, Hyan Seattle, WA. 
search Soeiety (RRS) and the 6th Annual Meeting of the North Contact: Leslie Gallo, Palisades Institute for Research Services, 2011 
American Hyperhermi2 Group (NAHG), Yesas. NV. Contac~ tSysrd Dr., Onc crystal Park, Suite 307, Arlington, VA ~ 0 2 .  
RRS at 925 Chestnut Street, 7th floor, Philadelphia, PA 19107, (215) 
574.3153: and NAHG, do Prnf,.ssor John Stmhbehn, Thayer Sehwl of June 23-27: Conference on Precision Electromagnetic Measurements 

(CPEM'8@, National Bureau of Standards (NBS), Gaithersburg, MD. Engineering, ~~-outh Collage, Hanover, NH 03755. (603) 646-2609. Norman Bclecki, B146 Me,.,,2ogy Bldg,, NBS, GaiIhcrsburg, 
April 14-17: 24th International Magnetics Conference, Hyatt Re- MD 20899, (301) 921-2715. 
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June 24-26: El86 International Conference on Liehtnine and Static " - 
Electricity, Stouffer Dayton Plaza Hotel, Dayton, OH. Contact: hwr -  
cncc Wnlko, AFWAUFIESL, Wright-Patterson AFB. Dayton, OH 
45433, (513) 257-7718. 
June 24-26: Military Microwaves (MM'S), Mempolc Convention 
Center. Brighton, UK. Contact: R.C. Marriott, Micmwave Exhibitions 
and Publishers, Convex Houx, 43 Dudley Rd., mnbridgc Wells, Kent 
TN1 1LE, U.K., (0892) 44027. 
June 24-26: 8th International Wroclaw Symposium on Elec- 
tromagnetic Compatibility, Wmclaw. Poland. Contact: EMC Sym- 
posium, Box 2141. 51-645 Wmclaw 12, Poland. 
June 29-July 3: 3lsl Annual Meeting of the Health Physics Society 
(HI'S), Hiltan Hotel. Piusburgh. PA. Conwrt: HPS, Suite 300, 1340 
Old Chain Bridge Rd., McLean, VA 22101, (703) 790-1745. 
July 26-August 9: NATO Advanced Stndy Institute: Physics and 
Technology of Hyperthemin, Urbino, Italy. Contact: S.B. Field, MRC 
Cyclomn Unit, Hammersmilh Hospital, Ducane Rd., London W12, 
UK, (1) 743-4594, or C. Franconi, Medical Physics Institute, Univcrsity 
of Rome, Via 0. Raimondo, 00173 Rome, Italy, (6) 613-1200. 
July 28-30: Zlst Annual Microwave Power Symposium, &!ne Plaw 
Hotel. Memphis. TN. Contact: International Microwave Power Institute 
( M I ) ,  13542 Union Villvgc Circle. Clifton, VA 22024. (703) 830- 
5588. 
July 3UAugust 3: 1986 Internntional Tesla Symposium, Colorado Col- 
lege, Colondo Springs, CO. Contact: IEEE Pikes Peak Section. Suite 
115, 33UA West Uintah, PO Box 150, Colorado Springs, a) 80901. 

August 13-14: Symposium with Scmiuan on Antenna Technology 
and Applied Eleetmmagnetics, University of Manitoba, Winnipeg, 
Manitoba, Cumda. Contact: L. Shafai, Dept. of Elccvieal Engineering, 
University of Manitoba, Wmnipeg, Manitoba R3T 2N2, Canadn, (204) 
4749603. 
August 20-22: l l th  Annual Conference of the A u s t d a n  Radiation 
Proteetion Societv. Svdnev. Australia. Confact: D.A. Woods. Office of ., , ,. 
the Supervising Scientist, PO Box 387, Bondi Junction, NSW 2022, 
Aushulia. (02) 387-0666. 
August 25-29: URSI International Symposium on Electromagnetic 
Theorv and 8th Collaauium on Microwave Communication, 
BII~&I.  Hungary Conwci Pmfescar T Bcrcch. Rcsemh insutule for 
Telrcomrnurucat~an, 1525 Budzpest 114, POB 15. Hungary 
September 14-19: 1986 IEEElPES Transmission and Distribution 
Canference and Enposition, Coavention Center. Annhcim, CA. Con- 
tact Charles White. Soulh Camlina Electric and Gas Co., PO Box 764, 
Columbia, SC 29218, (803) 748-3518. 

-- ~ 

September 16-18: IEEE International Symposium on Electromagnetic 
Compatibility, Town and Country Hotel, San Diego, CA. Contact: 
George Ufcn, GRU Associates, I105 E a t  Comonweallh Ave., Fuller- 
ton, CA 92631, (714) 738-0903. 
September 17-19: International Utility Symposium on the Health Ef- 
fects oi Electrical and Magnetic Fields: Research, Communication 
and Regulation. Constellation Hotel, Toronlo, Ontario, Canada. Con- 
tact John O'Gmdy, Ontario Hydm, Suite H8 D4, 700 University Ave., 
Tarnnto, Ontario M5G 1x6, Canada, (416) 592-3395. 
September 23-26: Heating and Processing 1-3000 MHz, Cambridge, 
UK. Contact British National Committee for Elecunhcat. 30 Millbank, 
London SWlP 4RD, U.K. 
September 28-O~tober 2: 5th International Conference on Elec- 
tromagnetic Compatibility, University of York. U.K. Contact: Canfer- 
ence Secretariat, Institution of Elenrnnic and Radio Engineers, 99 
Gower St., London WClE 6.42, U.K., (01) 388-3071. 
October 6-7: 2nd International Conference an Harmonics in Power 
Systems, Winnipeg, Manitoba, Canada. Contact: Roberi Hamlin, Rwm 
227, Engineering Bldg., University of Mmitaba, W~nnipeg, Manitoba 
R3T ZN2, Cnnada, (204) 261-4412. 
October 14-16: lst Annual Convention of the Society ai Bmadeast 
Engineers (SBE), Convention Center, St. Louis, MO. Contact SBE, 
Suite 118, 7002 Gnhm Rd., Indiannpolis, IN 46220, (317) 842-0836. 
Odaber 19-22: 6th Annual Meeting of the Bioelectrical Repair and 
Growth Society (BRAGS), Ulrecht. Holland. Contact BRAGS, PO 
Box 64. heshcr, PA 19025, (215) 659-5180. 
October 20-24: l l th  iEEE International Conference on Inhared and 
MiUimeter Waver, Hotel Continental, Pisa, Italy. Contact M. Ingus- 
cio, Dept. of Physics, University of Pisa, Pi- Torricelli 2, 1-56100 
Pisn. Italy, (050) 45222. 
November 4-6: 4tkInternatianal Symposium on Antennas: JINA'S, 
Acmpolis Convention Cenler, Nice. France. Contact: J.L. Gukud, 
CNET-PAB Centrc de h Tbrbie, 06320 Cap D'AiI, France, (93) 
411717. 
Novemba 7-10: 8th Annual Conference of the IEEE Engineering in 
Medicine and Biology Society, Warihington Hotel. Fon Worth, TX. 
Contact: Dr. Charles Robinson, Rehabilitation R&D Center, Hines VA 
Hospital, Box 20, Hines, IL 60141, (312) 343-7200, ext. 2240. 
November 3UDecember 5: Symposium oo Heat and Mass T r d e r  in 
ThermaUy SigoiIicant Vessels and the Mierocircidstion, Anaheim, 
CA. Contact: Rofessar Ken Diller, Biomedical Engineering Center, 
University of Texas. ENS 612. Austin, TX 78712. (512) 471-7167. 

Power Line Award (conlinuedfrom p.1) 

Montague further explained that HL&P remains liable 
for the $64 million condemnation damages even if an ap- 
peals court later overturns the jury's verdict on HLgrP's 
abuse of discretion. 

The decision followed a four-year legal fight that began 
when HL&P condemned the school district's land for a 
IOQ-foot-wide easement. Before the condemnation pro- 
ceedings were completed, the utility began work on the 
power line, prompting the district's claim that HL&P acted 
"with callous disregard for the safety, health and well- 
being of the 3,OMLplns children who attend the schools." 

Cancer Risks Argued 
Several prominent bioeffects researchers t e s ~ e d  at the 

trial, and the jury heard about the potential cancer-causing 
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effects of extremely low frequency (ELF) radiation. Dr. 
Jerry Phillips of the Cancer Therapy and Research Center 
in San Antonio, TX, Dr. Nancy Wertheimer of the Univer- 
sity of Colorado in Boulder and Dr. Harris Busch of the 
Baylor University Medical School in Waco, TX, appeared 
on behalf of the school district. H U P  called Dr. Edwin 
Carstensen of the University of Rochester as an expert wit- 
ness. 

HL&P is represented by Ross Harison of Baker & Botts, 
another Houston law fm. Harison did not respond to tele- 
phone calls for comment but was quoted in the Houston 
Chronicle as having said that the medical evidence inhu- 
duced by the school district is only a small body of re- 
search which says there may be a hazard: "What does that 
prove? Nothing." ## 



UPDATES 
BIOLOGICAL EFFECTS 

Bluorescent Lights and Skin Caneer...A team of Austra- 
lian researchers has failed to confirm a previous report of 
an association between exposure to fluorescent lighting and 
malignant melanoma. The new case-control study did find 
some suggestion of increased risk for certain types of skin 
cancer, hut did not agree with the doubling of all 
melanomas reported in 1982. The 1982 paper, the fust to 
report a link between exposure to fluorescent lights and 
skin cancer, did not win widespread acceptance because of 
a number of curious findings: while fluorescent lights at 
work were linked with melanoma, those at home were not; 
and the association was greatest for those patts of the body 
that are usually covered by clothing (see MWN, Sep- 
tember 1982). The new study, by Dr. D.R. English and 
coworkers at the University of Westem Australia, did find 
evidence of an increase in Hutchison's melanotic freckles 
on the head, neck and upper limbs with exposure to 
fluorescent lights without d i i s e r s  in residential moms and 
small offices, and of an increase in the rate of "melanoma 
of unclassifiable histogenic type" with fluorescent light 
exposure. But the researchers suggested that these may 
have occurred due to chance. They concluded: "Our re- 
sults are consistent with the view that the dose of UV radi- 
ation received from fluorescent lights is too small in com- 
parison with that &om the sun at least in Western Australia 
to have a measurable additional effect on risk of 
melanoma. " The new study, "Cutaneous Malignant 
Melanoma and Fluorescent Lighting," appeared in the 
Jone 1985 Journal of the National Cancer Institute. 

Delgado References ...In our December 1984 issue, we re- 
ported a correction in the rise times of the magnetic field 
pulses used by members of Dr. Jose Delgado's research 
team in Madrid, Spain. The official correction was pub- 
lished in the Journal of Anatomy, 140, p.721, 1985 .... A 
paper describing the failure to f i d  an effect of weak low 
frequency electromagnetic fields on chick embryos by Dr. 
Morton Miller and associates at the University of Roches- 
ter appeared in the Joitrtzal of Anatomy, 139, pp.613-618, 
1984. As noted in our Jone 1984 cover story, this experi- 
ment was substantially different from those of Delgado and 
Dr. Jocelyne Leal, which yielded positive resul ts.... In Sep- 
tember 1984, EPA's Richard Tell and Dr. Ezra Berman vis- 
ited Delgado and Leal in Spain. A report on their visit is 
now available from Tell, Electromagnetics Branch, Office 
of Radiation Programs, EPA, PO Box 18416, Las Vegas, 
NV 89114, (702) 798-2440. 

Static Magnetic FieIds...Male workers exposed to static 
magnetic fields in a chloralkali plant had a normal rate of 
ckncer and life expectancy, according to a Swedish sludy 
published in the October 19 issue of Lancet. Men who had 
worked in the plant at least a year were included in the 
study population. Dr. Lars Bmgard  and coworkers at the 
Department of Occupational Medicine at Sahlgren Hospital 
in Goteborg measured the magnetic fields in the plant to be 
between 4 and 29 millitesla. They noted that even though 

the fields in the plant were static, currents can be induced 
in the workers as they move around. They concluded: 
'The cohort studied was small but the confidence limits 
indicate that there is at least no greatly increased risk of 
cancer after many years of exposure to strong static mag- 
netic fields." ... In France, Dr. A. Bellossi has found that 
static magnetic fields of 300-800 millitesla had no effect 
on the growth and development of chemically-induced 
NmOtS in mice. See "The Effect of a Static Uniform Mag- 
netic Field on Mice: A Study of Methylcholanthren Car- 
cinogenesis," Radiation and ~nvironmental Biophysics, 
23, pp.107-109, 1984. 
Behavioral Effec ts...The FDA's Center for Devices and 
Radiological Health (CDRH) has published the proceed- 
ings of a workshop on the effects of microwave radiation 
on behavior, held in Midway, UT, in March 1982. Behav- 
ioral Effects of Microwave Radiation Absorption was 
edited by the CDRH's Dr. John Monahan and Dr. John 
D'Andrea, who used to be at the University of Utah and is 
now with the Naval Aerospace Medical Research Labora- 
tory in Pensacola, FL. Among the 14 papers presented at 
the workshop was one by Dr. Clifford Mitchell of NIEHS 
on "Soviet Research on Microwave-Behavior Interac- 
tions." A limited number of copies are available for free 
by writing to CDRH, FDA (-265). 5600 Fishers Lane, 
Rockville, MD 20857. Ask for publication No. FDA 85- 
8238 and include a self-addressed mailiig label. 

COMPATIBILITY & INTERFERENCE 
Pesty Pest Control ... Ultrasonic pest control devices can 
cause RFI to TV reception and other types of electronic 
equipment, according to the FCC - RFl has been reported 
in the 20-470 MHz frequency range. The devices drive 
away rats, mice and roaches with noise that is inaudible to 
humans. Fortunately, FCC staffers have found that the of- 
fending interference can be substantially reduced by mak- 
ing a minor change to the device. For more information, 
contact Joe Husnay, FCC Laboratory, (301) 725-1585. 

Resources ..." Taming EM1 in Micropmcessor Systems" 
by Don White, Kenn Atkinson and John Osbum of Inter- 
ference Controt Technologies, Iuc., in Gainesville, VA, is 
the lead story in the December issue of IEEE Spectrum. In 
their well-illustrated article, the authors propose a system- 
atic approach for dealing with EM1 effects. They begin 
with a blood-chiUig example of the dangers of EMI: A 
ladle of molten steel, moving along an overhead track at a 
plant in the eastern U.S. in 1983, prematurely poured the 
hot metal onto the factory floor, killing one worker and 
injuring four others. The cause of the accident was traced 
to a walkie-talkie. The RF signal -magnified by a tem- 
porary scdf'old and picked up by a drop cord acting as an 
antenna - triggered a switch that caused the ladle to 
tip .... In past issues, we have featured items on EPRI and 
IITRI research on the susceptibility of railroad signaling 
equipment to power line interference (see MWN, Sep- 
tember and December 1983 and April 1985). Two papers 
from this effort appear in the December issue of IEEE 
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Transactions on Power Apparatus and Systems. The re- 
search 011 this type of EM1 is continuing, and new results 
from Science Applications, EPRI and Southern Pacific 
Transportation Co. are scheduled to be presented at the 
IEEE's Power Engineering Society meeting in February 
(see Conference Calendar). 

GOVERNMENT 
CIRRPC...Last year, Dr. George Keyworth, 11, President 
Reagan's science advisor, set up the Committee on Inter- 
agency Radiation Research and Policy Coordination 
(CIRRPC), under the chairmanship of Dr. Alvin Young. 
One of CIRRF'C's first tasks was to discover which radia- 
tion issues were of most concern to its 15 member agen- 
cies. Nanually, ionizing radiation problems dominated the 
list, but nnn-ionizing radiation did make the cut. In re- 
sponse to an April 25 request from EPA, CIRRPC's Sci- 
ence Panel set up a subpanel "to review existing research 
programs on radiofrequency health effects and t6 defme 
appropriate research needs." Dr. Ross Adey of the VA 
Hospital in Loma Linda, CA, was chosen to chair the 
group; the other members are EPA's David Janes, Dr. El- 
liot Postow of the Naval Medical R&D Command and Dr. 
Moris Shore of the FDA's Center for Devices and 
Radiological Health. Adey told Microwave News that the 
subpanel report is now in draft form and should be com- 
pleted in the near future. A copy of CIRRPC's First An- 
nual Report is available from CIRRPC, 1346 Connecticut 
Ave., NW, Washington, DC 20036. (Note that Keyworth 
recently submitted his resignation to the President.) 

INTERNATIONAL 
ILO Report ... The International Labor Organization @LO) 
has released a report on the hazards of occupational expo- 
sures to non-ionizing radiation, prepared by the Intema- 
tional Non-Ionizing Radiation Committee (INIRC) of the 
International Radiation Protection Association (IRPA). 
Approved in late 1981 but only recently published, Occu- 
pational Hazards from Non-Ionizing Electrontagnetic 
Radiation (ILO Occupational Safety and Health Series Re- 
port No. 53) evaluates potential risks of ultraviolet, visi- 
ble, infrared, microwave, radiofrequency and extremely 
low frequency radiation, as well as lasers. Based on pre- 
1981 literature, the document emphasizes the need for fur- 
ther studies of biological effects of W/MW and laser radi- 
ation, but concludes that ELF fields -including those 
from power lines - are unlikely to present significant 
health risks. The lRPA/lNIRC report also fmds that there 
is uncertainty in the scientific literature about adverse ef- 
fects of visible light. The first draft of the document was 
developed by John Villforth and Dr. P. Czerski of the U.S. 
FDA's Center for Devices and Radiological Health, Dr. 
Michael Repacholi of Canada's Radiation Protection 
Bureau (now with the Royal Adelaide Hospital in Austra- 
lia) and David Sliney of the U.S. Army's Environmental 
Hygiene Agency. Copies of the document can be. ordered 
for 17.50 Swiss francs from the I M ,  CH-1211 Geneva 22, 
Switzerland. 

MEASUREMENT 
Power Line Exposures ... Since 1979, the Bonneville 
Power Administration (BPA) has been quantifying occupa- 
tional exposures to 60 Hz electric fields. A miniature, elec- 
tric field monitor was developed and worn by BPA work- 
ers. According to the results reported by V.L. Chartier and 
A.S. Capon, both of BPA, and Dan Bracken, a consultant 
based in Portland, OR, "the job categories with the highest 
measured exposures are...230 and 500 kV line crews 
(linemen being the most exposed), 230 and 500 kV substa- 
tion maintenance electricians and 500 kV substation 
operators." They found that, "Measured time of exposure 
above an equivalent unperturbed field of 4 kV/m represents 
only minutes per day even for the most exposed person- 
nel." Their report appeared in the March 1985 issue of the 
ZEEE Transactions on Power Apparatus and 
Systems. ... Under an EPRI contract, Dan Bracken has also 
compared the performance of the BPA meter with that of a 
conducting vest developed by EPRI. (These two electric 
field monitors were among ten power frequency meters 
that Bracken identified.) BPA employees wore the meters 
and the vests as they simulated electricians' tasks, in a 
m c k  near an energized test line and during a complete 
inspection of a 230 kV substation. The total exposures 
measured with the vest were "quite consistent" (within ten 
percent) among subjects inspecting the substation; the BPA 
meter was less consistent, with a 15-25 percent variation. 
The BPA meter gave even larger (30 percent) variations for 
the measured electric field for a given task. On the whole, 
the fields measured with both meters were lower than pre- 
dicted - up to 80 percent lower in the substation - 
which Bracken attributes to insulation provided by shoes, 
asphalt and dry rock in the substation. The two types of 
meters yielded similar results when worn on the arm or 
hard hat. But when worn in the shirt pocket, the BPA 
meter gave readings that were 30-40 percent lower than 
those obtained in the other locations or from the EPRI 
vest. Bracken concluded that either meter could be used to 
determine exposures in an occupational study, but that only 
the vest was suitable for characterizing public exposures to 
low-level fields. The report, Comparison of Electric Field 
Exposure Monitoring Instrumentation, (EA-4085), June 
1985, is available for $17.50 from Research Reporb Cen- 
ter, PO Box 50490, Palo Alto, CA 94303, (415) 965-4081. 
EMI Probe ... Hewlett-Packard (HP) has introduced a new 
probe to help locate radiation emissions for EM1 control. 
When connected to a spectrum analyzer, the HP 11940A 
Close-Field Probe. can yield the signal s-ngth and fre- 
quency of the offending radiator. The pmbe is a magnetic 
field sensor that provides highly repeatable results in the 
near field for frequencies between 30 MHz and 1 GHz. 
Introduced on November 1, the pmbe costs $500.00. For 
more information, contact Allan Armstrong, HP, 1424 
Fountaingrove Parkway, Santa Rosa, CA 95401, (707) 
577-2528. 
Measurement Conference ... A number of papers pre- 
sented at the 2nd Annual Instrumentation and Measure- 
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UPDATES 
ment Technology Conference, IMTC-85, held last March 
in Tampa, FL, have been published in Part 1 of the De- 
cember issue of the IEEE Transactions on instrumentation 
and Measurement. Among the papers are "Methodology 
for Standard Electromagnetic Field Measurements" by a 
group from NBS in Boulder, CO, and "Comparison of 
Failure Mode Criteria in Electromagnetic Environments" 
by Joseph Mislan of Dodig in Washington, DC, formerly 
with the Naval Ship Systems Engineering Station in 
Philadelphia, PA. The latter paper describes the use of a 
proximity switch as a detector to allow comparison of sus- 
ceptibility tests in TEM cells with those from open area 
&st sites. 

MEDICAL APPLICATIONS 
Resources ... Fonar Corp. won a big victory in the NMR 
imaging (MRI) business on November 21, when a federal 
judge ruled that Johnson & Johnson (J&J) had-infringed 
upon a Fonar patent. Analysts say that the decision could 
mean millions of dollars in damages and royalties for Fo- 
nar, based in Melville, NY, and a lot more business for the 
company's lawyers as they try to collect from other MRI 
manufacturers. Fonar's chairman, Dr. Robert Damadian, 
told The New Yark Times that the "decision shows there is 
justice for the little guy in America." J&J said it will ap- 
peal.... Also on November 21, the Federal Health Care 
Financing Administration, which runs the Medicare and 
Medicaid programs, said that it would pay for MRI diag- 
nostic exams for a variety of organs, but not for the heart 
or lungs, because of possible blurring due to move- 
ment .... According to a survey by Diagnostic imaging 
magazine (November), there were 217 MRI systems in op- 
eration in the U.S. as of October I. Technicare, a J&J sub- 
sidiary, has sold 64 units and Fonar has sold just 14.. . .On 
August 20, Clini.Therm won FDA approval to market its 
external microwave hyperthermia system; then on October 
30, the Dallas-based company got FDA approval for its 
interstitial system, in which radiation is applied directly to 
the tumor. BSD Corp. of Salt Lake City, UT, is the only 
other company marketing hyperthermia systems. 

MEETINGS 
50160 Hz Biwffects. ..There will be a panel session on 
"Magnetic Field Effects" at the Winter Meeting of the 
IEEE Power Engineering Society in New York City. The 
session will be chaired by Bill Feero of Electric Research 
& Management, Inc., in Thomaston, ME. Among those 
scheduled to participate are: Drs. R.G. Olsen, Tom Ten- 
forde, Bill Kaune, Mays Swicord and David Savitz (see 
Conference Calendar).. . .North American utilities are spon- 
soring an international symposium on Health Effects of 
Electrical and Magnetic Fields: Research, Cammunica- 
tion, Regulation, September 17-19 in Toronto, Canada. 
According to John O'Grady of Ontario Hydro, the cbair- 
man of the organizing committee, the conference will 
focus on communication with the public and future gov- 
ernment regulation on transmission lines (see Conference 

Calenda r).... Tbe DOE bad been considering holding a 
similar type of meeting in Pittsburgh, PA, next November, 
but, given the utility symposium, those plans have been 
pushed back until 1987. Nevertheless, as in past years, 
there will be a DOE contractors' meeting in the fall of 
1986. Anyone who is interested in attending the 1987 meet- 
ing, tentatively titled International Conference on Biolog- 
ical Effects of 50160 Hz Electric and Magnetic Fields, 
should contact Ken Klein, Director, Office of Energy Stor- 
age and Distribution, CE-143, SE-052, DOE, 1000 inde- 
pendence Ave., SW, Washington, DC 20585. 
BRAGS ... Tbe 5th Annual Meeting of the Bioelectrical 
Repair and Growth Society (BRAGS) was held in Boston, 
MA, October 13-16. A copy of the Tra?tsactions of the 
meeting, including abstracts of the more than 50 papers 
and the BRAGS membership list, is available for $25.00 
plus postage from BRAGS, PO Box 64, Dresher, PA 
19025, (215) 659-5180. Next year, the society-will meet in 
Utrecht, Holland, October 19-22; Dr. Reba Goodman is the 
program chairperson for the conference. 
Melatonin Con gress... The 1st International Congress on 
Melatonin in Humans was held in Vienna, Austria, on 
November 7-9. Organized by Dr. Franz Waldhauser of the 
University of Viema and Dr. Richard Wurtman of m, 
the congress featnred 22 papers and more than 40 posters; 
the proceedings will be published in the Journal of Neural 
Transmission. For more information, contact Wurtman at 
Room E25-604, Department of Applied Biological Sci- 
ences, ha, Cambridge, MA 02139, (617) 253-6731. See 
also a report on the congress in the November 25 issue of 
Newsweek. 
Electroheat ... The Ontario Ministry of Energy and Ontario 
Hydro sponsored a one-day workshop on Radiant Wave 
Electroheat on December 2 in Toronto, Canada. Among 
the speakers were Dr. Phil Schmidt of the University of 
Texas at Austin on an "Overview of Electrothemal Pro- 
cesses" and Dr. Peter Jones of the U.K.'s Electricity 
Council on "New Developments in Dielectric Heating and 
Drying." For more information, contact Peggy Kurtin, 
Workshop Coordinator, Ministry of Energy, 56 Wellesley 
St. W., Toronto, Ontario M7A 2B7 Canada, (416) 965- 
1563 .... Next September 23-26, the British National Com- 
mittee on Electroheat is holding a conference, Heating and 
Processing - 13000 MHz, at St. John's College, Cam- 
bridge, U.K. (see Conference Calendar). 

PEOPLE 
Drs. William Wisecup and Lee Rosen have left Aeros- 
pace Corp., but will continue to provide contract support 
for Ken Klein at the DOE'S Electric Field Effects Re- 
search Program. They will continue to do their old jobs 
thmugb Wisecup's consulting fm: WIL Associates, Ltd., 
Suite 401, 600 S. Frederick Ave., Gaithersburg, MD 
20877, (301) 948-0642. For the record, the DOE has reor- 
ganized and Klein is now the director of the Office of En- 
ergy Storage and Distribution instead of the Division of 
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Electrical Energy Systems .... Edwin Bronaugh of 
Electm-Metrics has become vice-chairman of ANS Com- 
mittee C63 on EMC, replacing Harold Gauper, Jr., who 
recently retired from GE, and AT&T Information Systems' 
Donald Heirman has taken over as chairman of C63 Sub- 
committee 1 from Bmnaugh. 

POWER LINES 
Harmonics ... The IEEE Working Gmnp on Power System 
Harmonics has puhlished "Power L i e  Harmonic Effects 
on Communication Line Interference," an overview of the 
problem, with examples of the possible complex interac- 
tions, in the September issue of the IEEE Transactions on 
Power Apparatus and Systems. The working group is 
chaired by A.A. Mahmnud of Iowa State University in 
Ames.. . . W~lliam Horton and Saul Goldberg of California 
Polytechnic State University in San Luis Ohispo describe 
"The Effect of Harmonics on the Operating Points of Elec- 
tromechanical Relays" in the May issue of the TEEE- 
PAS.. . .And in the December IEEE-PAS, H.J. Trussell and 
J.D. Wang of North Carolina State University's Center for 
Communications and Signal Processing in Raleigh show 
how adaptive least square filters can be used to reduce 
harmonic noise in "Cancellation of Harmonic Noise in 
Distribution Line Communications." ... There will be a ses- 
sion on "Power System Harmonics," chaired by K.R. 
Chakravaithi of Southern Company Services in Birmin- 
gham, AL, at the February meeting of the IEEE's Power 
EIIgine=e.~g Society in New York City.. . .The 2nd Interna- 
tional Corzfereerence on Harmonics in Power Systems will be 
held in Winnipeg, Canada, October 6-7. Professor G. 
Thomas Heydt of Purdue University, West Lafayette, IN, 
is the program chairman (see Conference Calendar). 
Resources...The following papers were recently pub- 
lished: "Transmission of Electric Power at Ultra-High 
Voltages: Current Stahls and Future Prospects" by Harold 
Scherer, Jr., and Gregory Vassell of American Electric 
Power Services Cop. in Columbus, OH, in the August 
issue of the Proceedings of the IEEE.. . . "Power Line Fre- 
quency Electric and Magnetic Fields: A Pilot Study of Risk 
Perception" by Dr. M. Granger Morgan and coworkers at 
Camegie-Mellon University in Pittsburgh, PA, and Paul 
Slovic and coworkers at Decision Research in Eugene, 
OR, in Risk Analysis, 5, 139-149, 1985. .. . "HVDC: 
Wheeling Lots of Power" by Glenn Zotpette in the June 
issue of IEEE Spectrum. Zotpette is an associate editor of 
the magazine. 

- -- - 

STANDARDS 
Power Line Noise & ESD ... The IEEE has published Pro- 
cedures for the Measurement of Radio Noise from Over- 
head Power Lines and Substations, a revision of ANSV 
IEEE 430-1976, for public comment. The proposal is 
available for $7.50 from Sandra Phillips, IEEE, 345 East 
47th St., New York, NY 10017. Ask for standard BSRI 
IEEE 430. Comments ore due by January 21 .... The Elec- 
tmnic Industries Association (EIA) has released Distribu- 

tor Requirements for Handling Electrosraric Discharge 
Sensitive (ESDS) Devices, JEDEC Publication No.108, 
and Packaging Material Standards for ESD Sensitive 
Items, EIA Interim Standard No.5-A. JEDEC No.108 was 
developed by a committee chaired by Ralph McCullnugh 
of Texas Instruments, and IS-5-A was developed by a 
committee chaired by George Kahler of AT&T 
Technologies. Copies of JEDEC No.108 cost $5.00 and 
copies of ISJ-A cost $15.00; both from Standards Sales 
Office, EIA, 2001 Eye St., NW, Washington, DC 2MX)6, 
(202) 457-4966. 

VDTs 
Resources ... A team of three Pittsburgh, PA, area physi- 
cians has published a case report on a 33-year-old man 
suffering from a skin rash that was probably caused by 
exposure to a VDT. Drs. Lawrence Feldman and Wifliam 
Eaglstein of the University of Pittsburgh's Department of 
Dermatology and Dr. Robert Johnson of Franklin, PA, 
concluded that electmmagnetic emissions other than ul- 
maviolet (UV) radiation were the "most likely etiologic 
factor in this man's condition," which included redness, 
burning and itching on his hands and forearms. The rash, 
which lasted for 15 months, cleared up when he spent ex- 
tended periods away from his terminal, he tested negative 
for sensitivity to 41 materials from his office. Reporting 
their results in the February 1985 issue of the Journal of 
the American Academy of Dermatology, the doctors noted 
that they could not be certain of the cause of the rash be- 
cause they did not have detailed information about the 
types of radiation emitted by the VDT, although they tested 
and ruled out W. They concluded that as the use of VDTs 
increases, "more and more patients will surface with this 
reaction. When suflicient numbers of patients are located, 
a possible cause may be uncovered. ". . .The DC electrical 
envirenment and ion concentrations (both positive and 
negative) near VDTs are similar to those which occur 
commonly indoors, acwrdiig to Drs. Jonathan Charry and 
W ~ a m  Bailey of the Institute for Basic Research in Staten 
Island, NY, and Dan Bracken, a consultant based in Port- 
land, OR, in a study paid for by IBM. Their paper, "Eval- 
uation of the DC Electrical Environment in Proximity to 
VDTs," appeam in the October 1985 Journal of Environ- 
mental Scierrce and Health, puhlished in New York City 
by Marcel Decker.. ..The Canadian Center for Occnpa- 
tional Health and Safety (CCDHS) has developed a two- 
day course on measuring VDT radiation. CCOHS re- 
searchers Dr. Karel Marha and David C h m n  will teach 
the course. Marha has puhlished a series of reports for 
CCOHS on VDT radiation and, with C h m n ,  was one of 
the first investigators to detail the distribution of the very 
low frequency fields near flyback transformers (see MWN, 
December 1983). The course, which costs $100.00 and has 
a limited enrollment, was offered once in December, and 
CCOHS plans to offer it again in the spring. For more 
information, contact Mrs. Bev Strugnell, CCDHS, 250 
Main Street East, Hamilton, Ontario L8N 1H6, Cannda, 
(416) 523-2981. 
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CLASSIFEDS 
-- 

RADHAZIEMC SERVICES 
RadhazIEMC site surveys, training, testing and consulting 
services by highly skilled and experienced professional 
personnel. Write or call for complete brochure. R&B En- 
terprises, 20 Clipper Road, West Conshohocken, PA 
19428, (215) 825-1960. 

Gerling Laboratories 
Micmwave oven technologists providing consultation and 
technical services on all phases of microwave oven design 
iiad performance. Write for a copy of our Technical Back- 
ground and Consulting Rate Sheet. 1628 Kansas Avenue, 
Modesto, CA 95351, (209) 521-6549. Telex: 4666681 
GLABS CI. 

SUBSCRIBE NOW 
I want to subscribe to MICROWAVENEWS. 
o One Year (6Issues) 

$200U.S., Canada; $235 Foreign 
o Six MonthTrial(3 Issues) 

$105 US. ,  Canada; $125 Foreign 

I want to subscribe to M T  NEWS. 
o $87 for sixbimonthly issues 

(Add$15 for orders from outside the US.) 
o PaymentEnclosed 0 Bill Me 

Order Back Issues a t  a Discount _ 
Back issues of Microwave News are now available at a 
discount. Order all our 1985 issues for just $95 ($100 out- 
side the U.S. and Canada), a savings of more than 50 per- 
cent. (Delivery in February 1986.) Previous issues (1981- 
1984) are available for $75 per year. Order now! 

Address 

Make checks payable to: Microwave News, PO Box 1799, 
Grand Central Station, New York, NY 10163, (212)517- 
2800. 

CONTINUING ENGINEERING EDUCATION PROGRAM 
THE GEORGE WASHINGTON UNIVERSKY PRESEMS 

WASHINGTON, D.C. 20052 
/ 

HAZARDOUS RADIO FREQUENCY ELECTROMAGNETIC RADIATION: 
I Evaluation, Control, Effects and Standards I I Cwrse No. 5mC-January 13-15.1986 in Washington, D.C. Fee: 1750 I 

- ~ ~ - ~  p~~ --  ~ 

The rapidly increasing number of RF elmmagnetic radiators such as radars and highpawer radio bmadcan and television Stations, the 
large number of microwave ovens and other consumer and medill RFgenerating devices in use, and the increased number of industrial RF 
appliions comute pofential environmental, occupational, and public health hazards. The ride of exposure to intense RF fields for senshive 
elEUrQnb equipment. ordname devices, fuels. and people are examined. National defew, security, and law enforcement needs and pubiic de- 
mand for increased cowmer conveniences suggest that exposure to RF Reids will probably increase. The transmission of solar power using EM 
fieids is one of many possible future techniquesthat may appreciably increase the levels of environmental RF. 

The presemtion providcs broader knowledge and understanding of the sources of RF electromagnetic fields, their uansmbion and ih 
teraction mechanisms, how to detect and quantify the fields. and haw to protea equipment and people from their effem The presentation is 
baskally d-iptive, with minimal use of mathematics. Examples of actual RF field surveys, invedgation of human potential overexpasures, and 
mica1 orobiem solvina are orovided. -. .~ -~ ~ -~ - .  

The course is designed for managers, xientiztr. physicians, anorneys. engineers, industrial hygienim, environmental specialisrr, security and 
law enforcement personnel. eiearonic systems planners, and equipment operators in government. indumy, and academe who need bener 
working knowiedge of hazardous radio frequeq (RFJ eieaomagnetic radiation, its effem, and the means of prote¤ting against 1. The course 
mould be especially valuable m members of the medical electronics profession, manufacturers of ponable and handheld radio equipment. and 
users of test and industrial elemonics equipment. 
Inmuaors Dr. Eernhard E. Keiser and Or. Zorv R. Glaser 

I For funher information. or a course brochure. contaaShiriev Forlenzo 12021 6768350 or , . 
Toil Free 1800) 4249773 (U.S.A.) Telex: KT 4992135 Toil Free 18W) 5354567 (Canada] 

I 

TECHNICAL EDUCATION IS AN INVESTMENT IN THE FUTURE 
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ELF Magnetic Field-Childhood 
Cancer Link Supporfed by Major 

Epidemiological Study 
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A long-awaited epidemiological study supports an association be- 
tween exposure to extremely low frequency (ELF) magnetic fields and 
childhood cancer, especially leukemia The ELF-cancer link was f i t  
reported by Dr. Nancy Wertheimer and Ed Leeper in 1979. 

Speaking at a meeting of researchers working on power line health 
effects in Denver, CO, on November 20, Dr. David Savitz, an epidemi- 
ologist at the University of North Carolina in Chapel Hill, said that 
"prolonged exposure to low-level magnetic fields may increase the risk 
of developing cancer in children." 

Savitz, working with Drs. Frank Barnes and Howard Wachtel, of the 
University of Colorado in Boulder, found a statistically significant 
association between all types of childhwd cancer and external magnetic 
fields, as characterized by a wiring conEguration index. 

In fact, for some high exposure groups, the cancer risk was more 
than five times higher than for controls -- though the numbers were 
small. Wertheimer told Microwave News that her unpublished data for 
the same subsets showed a similar pattern. 

In the seven years following the publication of their landmark 
(coruinued on p J2J 
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What's Next? 
"It is time to accept that somerhmg is happening and to find 

out under what conditions it happens:' Dr. Nancy Wertheimer and 
Ed Leeper told Microwave News, nfter hearing Dr. David Savitz 
report the replicntion of their 1979 study linking childhwd cancer 
to alternating magnetic fields. 

"The most important next experiment is an epidemiological 
study relating cancer to the use of electrically heated beds, 
because, fmt, these entail different types of exposures, which are 
bath intermittent and more intense -- and the results could 
therefore give you important information," they added. "Second, 
there are simple ways for water beds to be designed to ensure no 
field exposure; electric blankets could also be fixed, though with 
greater difficulty." (continued onpJ2) 
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HIGHLIGHTS 
Italian Researchers Find Developmental Effects 

in Rats Exposed to Low-Level RF Radiation 
An Italian research team has documented serious 

reproductive and developmental effects among rats exposed 
to extremely low levels of radiofrequency (7F) radiation. 
Dr. Santi Tofani of the Public Health Laboratory in Ivrea 
and coworkers have concluded that "a specific action of RF 
radiation," rather than a thermal effect, caused the statis- 
tically significant increase in resorptions, as well as lower 
body weight gain and incomplete cranial ossification among 
the fetuses. 

Tofani's group contiuuously exposed rats to 100 
uWIcm2 of 27.12 MHz radiation, a specitic absorption rate 
(SAR) of 1.1~104 W/Kg, for up to 20 days during 
Pregnancy. 

If replicated, the results will undoubtedly force a 
complete reevaluation of the health impact of RF radiation. 
(Thousands of workers are exposed to 27 MHz radiation 
from RF sealers and heaters.) As Dr. Joe Lary of the 
National Institute for Occupational Safety and Health in 
Cincinnati, OH, told Microwave News, "lf it is true, it 
would blow the top off the whole RF field" He has pub- 
lished a number of studies on the teratological effects of RF 
radiation (see MWN, November 1982 and October 1983). 
Lary said, however, that, based on the existing literature, he 
still believes that the RF teratological effect is a thermal 
one. 

Many current exposure standards are based on the 
assumption that an SAR of 0.4 W/Kg is safe -- a level 
4.000 limes greater than that used by Tofani's team. Indeed, 
if confirmed, this study might undermine the utility of 
SARs as measures of exposure risk. As the Italian team 
commented, "It is evident that mean SAR is an inadequate 
parameter in forecasting the potential biological risks of 
exposure to RF radiation." 

A number of those interviewed about the Tofani study 
agreed that it was well done and, if replicated, will be 
extremely important All the experts stressed the need to 
repeat the experiment. Some asked whether metal utensils 
were used in the animal cages. In a letter to Microwave 
News, Tofani, the director of the lab's physics branch, said 
that the animals were given food and water in 
"denware." 

Lary's studies, as well as those at microwave frequencies 
by Dr. E m  Berman of the Environmental Protection 
Agency in Research Triangle Park, NC, and by Dr. Ronald 
Jensh of Jefferson Medical College in Philadelphia, PA, 
showed that non-ionizing radiation can cause reproductive 
effects. However, those studies used much higher exposure 
levels than used by Tofani, with SARs above 5 W/Kg (see 
MU?V, December 1982, April and June 1984). 

Tofani and coworkers divided 40 pregnant rnts into three 
groups: 20 were exposed for all 20 days of the experiment, 

10 were exposed for the first 6 days and 10 were exposed for 
days 6 through 15.20 rats served as conmls. 

Half of the dams in the fust two exposure groups and 
two of those in the thud group experienced total resorptions 
of their litters. The 50% total resorption rate was statis- 
tically significant for the fust two groups. The researchers 
noted that this finding "suggests that this effect is linked to 
exposure during the very early stage of the egg's develop- 
ment, causing unfavorable conditions for implantation." 
They added that the concentration of resorptions in certain, 
as opposed to all, the litters "leads us to suppose that the 
effects must be ascribed to an action of RF radiation on the 
dam." 

All three groups of exposed dams gained weight more 
slowly than did the controls, with the dams exposed for the 
longest time gaining weight the slowest. Among the viable 
fetuses, there was a significantly higher incidence of incom- 
plete cranial ossification (indicating a delay in development) 
in all three exposure groups, with the highest rate among 
those exposed fTom days 6-15. 

The paper by Tofani et al., "Effects of Continuous Low- 
Level Exposure to Radiofrequency Radiation on Intrauterine 
Development in Rats," appwed in the October issue of 
Health Physics, 51, pp.489-499. 

I OSHA 's RWMW Standard I 
On October 2, a federal district court judge denied a 

Freedom of Information Act (FOIA) request by Micro- 
wave News to release documents related to the Occupa- 
tional Safety and Health Adminisnation's (OSHA) 
decision to stop work on a new exposure standard for 
radiofrequency and microwave ( R F m  radiation. 

In late 1983, OSHA quietly stopped revising its 10 
mWIcmz RF/MW standard, which had been ruled 
voluntary, and therefore unenforceable, by the c o r n  (see 
MWN, November 1983). Microwave News took OSHA 
to court when the agency refused to explain why it had 
abandoned the development of a mandatory standard. 
OSHA claimed that many of the documents were exempt 
under Section 5 of FOIA, which allows agencies to 
withhold papers that are part of their deliberative process. 
Federal Judge Pierre Leval agreed with OSHA. 

There continues to be no federal safety standard to 
protect workers from overexposure to RF/MW radiation, 
nor are there any indications that OSHA has any plans to 
update its voluntary limit. OSHA did release some 
documents and portions of others; these will be reviewed 
in a future issue of Microwave News. 
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Mechanisms and Cellular Effects 
Sfressed at BRAGS Meeting 

There were a couple of disappointments at the 6th 
Annual Meeting of the Bioelectrical Repair and Growth 
Society (BRAGS), held October 19-22 in Umht, The 
Netherlands, but they had less to do with the more than 50 
papers presented than with the dearth of travel funds and the 
vagaries of scientific exchanges between Eastern and 
westem Empe. 

Utrecht had been selected as the meeting site to make it 
easier for both Eastem European researchers and Westem 
European teams to attend. Although representatives from 
the Soviet Union, Bulgaria, and the German Democratic 
Republic were scheduled to speak, all cancelled in the weeks 
before the meeting. Just as disappointing, according to Dr. 
Reba Goodman, the organizer of the scientific program, was 
the poor turnout by Western Europeans, who had pressed 
for a local site. 

On the scientific side, the meeting did offer a new look 
at Drs. Abe Liboff and Bruce M c L d s  cyclotron resonance 
theory. Liboff, of Oakland University in Rochester, MI, 
and McLeod, of Montana State University in Bozeman, 
have now tested their theory in a biological model -- 
Amphora coffe@ormis, a simple diatom whose movement 
depends on the concenmtion of exogenous calcium. 

Liboff and McLeod believe that the mechanism behind 
electromagnetism's sthulatory effect in fracture healing 
-- as well as many other observed biological effects -- may 
lie in ionic fluxes through cell membrane channels. Tuning 
a Helmholtz system to the cyclotron resonance point for the 
calcium ion, they demonstrated that stimulation with a 16 
Hz magnetic field at a peak amplitude of 0.209 Gauss (G) 
induced 86% of the diatoms to move across an agar gel 
surface rich in calcium, when the Earth's static magnetic 
field was adjusted to 0.209 G. Only 10% moved through 
the calcium-rich agar in control dishes not exposed tb the 
field. Harmonics of 16 Hz were also biologically effective. 

Liboff told Microwave News that there is an as-yet- 
unknown reason why the peak intensities of the AC and 
DC fields are so closely matched. He also said that he is 
currently applying the cyclotron resonance theory to studies 
of human lymphocytes. 

Besides providing a biological model of osteogenesis, 
Liboff and M c L d s  work also supports the proposition 
that relatively weak magnetic fields - natural or man-made -- could distort research results or the reproducibility of such 
results. "The fields, remember, are of the order of magnitude 
of the Earth's magnetic field," Liboff cautioned. "That 
makes [these findings] even more in!kguing, because it 
points out the possibility that you could have variations 
from one lab to another that are very marked -- in fact, even 
within the same laboratory." 

In the question-and-answer period, several BRAGS 

Clash Over Reproducibility of 
Dixey-Rein 500 Hz Results 

Dr. Richard Dixey of S t  Bartholomew's Hospital 
in London, England, used the BRAGS meeting as a 
forum to defend a 1982 report in which he and his 
coworker Glen Rein claimed that low-intensity 500 
Hz pulsed magnetic fields potentiated the release of 3H- 
labeled noradrenaline from cultured nerve cells 
(Nature, 296, pp.253-256, and M W ,  May 1982). 
That report was one of four challenged by L.A. 
Coulton at the International Coqference on Electric 
and Magnetic Fields in Medicine and Biology (see 
MWN, MayDune 1986). 

Coulton and coworkers at the University of 
Sheffield in England failed to reproduce the results of 
any of the four studies, despite careful replication of 
experimental methods, and so advised "a cautionary 
interpretation of the many positive effects of 
magnetic fields in the literature." 

Dixey answered that charge by noting that 
Coulton "used an entirely different assay system 
despite a comprehensive description of the protocol in 
the original publication." In so doing, Coulton's pH 
value during the assay strayed From the 7.4 that Dixey 
asserted is critical to reproducing his results. 

members twk exception to the implications drawn by 
Liboff and McLeod, asking whether the magnetic fields 
were strong enough to exert a significant effect in human 
studies or even in tissue culture experiments. For instance, 
Dr. Carl Brighton of the University of Pennsylvania School 
of Medicine in Philadelphia argued that the field was so low 
that he doubted that it could have any effect 

Dr. Reba Goodman, reporting on her study of extremely 
low frequency (ELR electromagnetic effects on protein 
synthesis at Columbia University in New York City, put 
forward the idea that "identification of biological deviations 
can provide standards for identifying inadvertent envimn- 
mental exposure to electromagnetic fields." Goodman and 
Dr. Ann Henderson of Hunter College, also in New York 
City, have found that pulsed asymmetric signals of 1.5, 15 
and 72 Hz and sine waves of 60 and 72 Hz induced new 
signal-specific polypeptides in cells from larval Flies. These 
signals could also augment, decrease or even completely 
suppress polypeptide synthesis. Goodman said that the 
work demonstrated that these changes were not induced by 
heat shock - an accidental, experiment-related increase in 
temperature. 

Researchers from the University of Modena, Italy, 
reported that exposure to low frequency pulsed electro- 
magnetic fields @'Ems) increased RNA synthesis in 
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HIGHLIGHTS 
lymphocytes from leukemia patients by 231%, compared 
with a 24% increase. in lymphocytes from healthy subjects. 
Dr. Ruggem Cadossi and his colleagues also found that 
PEMFs increased cell division induced by phytohemag- 
glutinin (PHA) -- a plant protein that enhances mitogenesis -- by 69% in lymphocytes from patients with the AIDS 
virus. The same 72-hour exposure increased cell division by 
only 18% in lymphocytes from patients with chronic 
lymphocytic leukemia. (AIDS patients have a defect in their 
B e l l  growth factor, whereas leukemia patients do not) 

Invited to "make a leap of faith" and speculate on the 
common deficiency among these cells that might be linked 
to the response to PEMFs, Dr. Cadossi was circumspect: 
"We don't know if we are [directly] increasing the synthesis 
of RNA, or if the cells are stimulated [by PEMFs] to use 
more of the B cell growth factor available." In either case, 
Dr. Cadossi concluded, the results "strongly support" the 
Modena group's hypothesis that PEMFs spur the release of 
B e l l  growth factor in culhlre media. 

Dr. Claudio Franceschi, also of the University of 
Modena, joined colleagues from the Universities of Bologna 
and Padua in a separate report on PEMF effects on the 
proliferation of human lymphocytes. They cultured 
lymphocytes from 37 donors, including 18 healthy individ- 
uals at least 75 years old and one patient with myotonic 
dystrophy (chronic, pmgessive muscular atrophy) who 
were included because they have an impaired response to 

Microwave Weapons 
The Shategic Defense Initiative (SDI), popularly 

called "Star Wars," has long been known to include 
RF and microwave weapons, although these usually 
receive second billing to particle beams, lasers and 
railguns. Their status may soon change. 

In their October 29 syndicated column, Rowland 
Evans and Robert Novak claimed that the Soviet 
Union used high-power "ground-to-space microwaves" 
to disable U.S. reconnaissance satellites "on more 
than one occasion in the past six months." They went 
on to note that the radiation, which they later called a 
"short-wave electromagnetic pulse" beam was fued 
from a ground station near the Afghan border. 

Evans and Novak did not cite their sources, and no 
one else picked up the story - not even Aviation 
Week, which closely follows such developments. The 
magazine did note in its November 3 issue Lhat each 
of the military services, as well as the Department of 
Energy and the SDI office, would describe their high- 
power microwave weapon programs to indusuy 
representatives at a conference at Kidand AFB, NM, 
during the fmt week of December. Also on the 
conference agenda was a classified briefing on the 
"Possib'itv of a Soviet RF Weawn P r o m . "  

PHA. Although a 50 Hz PEMF was not imlf mitogenic, it 
did increase the mitogenic response to PHA and it did so 
more effectively in the elderly patients and in the myotonic 
dystrophy patient than in the other subjects. 

In a study designed to determine the optimal frequency 
for reversing or preventing disuse osteoporosis, Drs. 
Kenneth McLeod and C.T. Rubin, of the Tufts University 
Schwl of Veterinary Medicine in Boston, MA, used young 
adult breeder turkeys as models. After inducing osteoporosis 
in one wing of each bud, and leaving the other wing to 
serve as a control, they applied PEWS of various 
frequencies to both wings for 1 hour a day for 8 weeks. 
Cross-sectional areas of the ulna decreased an average of 
18% in turkeys that wore inactive electromagnetic coils. 4- 
200 kHz signals caused an average decrease of 7.8%; 4-30 
kHz induced an increase of 0.6%; and 75 Hz-3 kHz caused 
an increase of 77.4%. As earlier work had suggested, the 
most effective frequencies were those closest to endogenous 
biologicnl frequencies of 1 kHz or less. 

Other reports and scores of posters, from 13 countries. 
updated attendees on the use of electrical stimulation for 
repairing nonunion fractures, treating idiopathic scoliosis in 
children, regenerating nerve cells, and treating soft tissue 
injuries in both humans and horses. 

Copies of the 1986 Tranracfionr, including absmcts of 
all presentations and posters, can be purchased for $45.M) 
each from the Executive Secretary, BRAGS, PO Box 64, 
Dresher, PA 119025, (215) 659-5180. 

EPA on RF/MW Exposures 
If you have ever wondered how much non-ionizing 

radiation you are exposed to, the Environmental Protection 
Agency @PA) has published a report that wiU answer your 
questions. 

For more than ten years, EPA staffers have been 
measuring ambient radiation levels all over the U.S. -- for 
example, near certain types of high-power sources, such as 
radio and TV stations and civilian and military radars. Now, 
Norbert Hankin of EPA's Office of Radiation Programs has 
assembled all this information in a handy, easy-to-use 
format. 

Overall, most Americans are exposed to very small 
levels of non-ionizing radiation. According to surveys in 15 
cities, more than 99 pcrcent of the residents are exposed to 
less than 1 uWIcm2 at AM. FM and TV frequencies. How- 
ever, in high-rise buildings near FM andlor TV antennas, 
the levels can be much higher. For instance, EPA bas 
measured power densities of 230 uW/cmz on the roof of the 
Sears Tower in Chiwgo and 375 uW/cmZ on the roof of the 
Coty Tower in Honolulu. 

The report also includes a lot of useful data on satellite 
stations and radars. The strength of the main beams of some 
tracking radars can be quite high at great distances -- up to 
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100 uW/cmz at nearly five kilometers from the a n t e ~ a s  of 
some large-diameter units. 

The 83-page document, The Radiofrequency Radiation 
Environment: Environmental Exposure Levels and RF 
Radiation Emitting Sources (EPA 52011-85-014). is full of 
tables, diagrams and references. While supplies last, you 
can order a free copy from Norbert Hankin [ANR-4611, 
Office of Radiation Programs, EPA, 401 M St ,  SW, 
Washimgton, DC 20460. 

RF Lighting Rules: 
Conflicting Views 

The Federal Communications Commission's (FCC) 
proposed limits on radiated emissions from radiofrequency 
(RF) lighting devices have pitted lighting manufacturers 
who seek to market the "new and innovative" products 
against broadcasters who fear that the new lights will cause 
unacceptable RF interference 0. In comments filed with 
the FCC in response to its May 16 proposal, the two sides 
disagreed as to whether these limits, designed to protect 
against RFI to AM radio and other broadcast sources, are 
inadequate, excessive or even necessary. 

The commission's rules address ~equencies below 30 
MHz for radiated Rn; limits for conducted Rn (through 
power lines) have already been proposed (see MWN, 
ay/June  1986). Liliane Volcy, an FCC official, said the 
commission will not act on the pending proposal before 
March 1987. 

The National Association of Broadcasters (NAB) 
applauded the FCC's efforts but urged that the standards be 
regarded as an interim measure only. Citing what it wlled 
the technical complexity of the issue and stating that there 
is considerable uncertainty as to whether these limits can 
prevent RFI to AM broadcasts, NAB pressed for furlher 
research before the FCC adopts permanent standards. NAB 
suggested an interim standard of 4.5E uV/m (where E is in 
MHz) for 0.45-1.705 MHz at 30 meters. instead of the 
proposed 24E  uV/m, and added that it prefers a 3-meter 
measuring distance. In the meantime, NAB said "some 
standard is beuer than having no standnrd at all." 

The American Radio Relay League (ARRL), although 
in favor of federal regulation, criticized the FCC's limits as 
"too high," adding that they would result in "considerable" 
RFI. ARRL also opposed the 30-meter distance, offering a 
10-meter compromise. Additionally, ARRL recommended 
that lighting devices carry labels warning consumers of 
potential RFI problems. 

The North American Philips Corporation, a major 
vendor of lighting devices, and the National Electrical 
Manufacturers Association (NEMA) also opposed the 
FCC's proposal but for the opposite reason: the limits are 
unnecessarily restrictive and are not justified, they argued. 

Stating that the proposal was "premature" and that it 

would impede the development of new RF lighting 
products, Philips concluded, "Substantially less restrictive 
standards --particularly in the 1.705-4.0 MHz range would 
suffice ...." NEMA argued that regulation below 490 kHz is 
unnecessary, because there are no licensed communicatiou 
systems in that band 

There also was disagreement as to whether different 
standards should apply in consumer and commercial 
settings. Claiming that there is "no rational way" of 
distinguishing between the two, NAB suggested dropping 
the distinction and urged that all RF lighting comply with 
the snicter, consumer standard. Phiiips favors dual standards 
for frequencies in the AM radio range only. ARRL and 
NEMA support more restrictive standards for equipment 
intended for residential use. Consolidation of the standards, 
NEMA said, would "reverse the commission's long-held 
recognition of the vastly different environments" in which 
RF devices operate. 

Amador Corp., an EMC testing company based in 
Almelund, MN, argued that the FCC "does the public a 
genuine d isse~ice  every time it allows such distinctions as 
'consumer' and 'non-consumer' to occur." Amador's James 
Johnson urged the commission to adopt "strict standards for 
RF lighting devices." 

The Health Physics of 
Non-Ionizing Radiation 

II March 9- 13, 1987 
Merrimack, New Hampshire I 

This wrnprehensivc one-we& come, sponsored by the 
University of Lowell, will provide the health physicist with 
an overview of the problems associated with using non- 
ionizing radiation in both an indusaial and public environ- 
ment It is clear that the use of non-ionizing radiation 
wntinues to cause concern to workers and the general 
public. Many misconceptions have clouded the appreciation 
of the actual hazards associated with this type of mdiation. 
Among the topics which will be covered include: radio- 
frequency and microwave radiation. lasers, optical andultra- 
violet sources, and extremely low frquency (ELF) andmag- 
netic fields. Starting from fist principles. this course will 
provide the operational health physicist with the mls to 
stnrt a wmprehensive non-ionizing surveillance program 
appropriate for their particular application The emphasis 
will be on h a d  calculations and introduction to the cur- 
rently available field insmentation. Cuncnt research into 
the biological effects of non-ionizing radiation will also be 
explored, as well as federal and smte legislation in this ares 
Evening sessions will provide an opportunity for pnrtici- 
pants to discuss their own applications as well as to work 

. For more information 
t (609) 339-3860 or Dr. 
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FROM THE FIELD 
Letter from China 

We received the following repori from Qiner Yang, who work 
with Dr. Chimg Huni or ulejiang Medical University in Hong- 
zhou in the People's Republic of China. The t a t  has been 
copyedited by Microwave News. 

More than 120 e x p  attended the 2nd Chinare Scientific 
Conference on Biwkcwomagnetics, held in Hangzhoq China, 
October 27-30, 1986. At the wnferencc. which was sponsored by 
the Chinese Biophysics Society, the Chinese Biological and 
Medical Engineeing Society and the Chinese Electronics Sociery, 
the founding of theBioelectmmagnetics Committee of the Chinese 
Biological and Medical Engineering Society at the Microwave 
Institute, Zhejiang Medical University, was announced. This was 
the first great gathering for engineers, biologists and hygienists on 
bioelstmmagnetics since the 1st Chiwe Scienrific CorJerence 
on Bicelechomognelics in 1984. 

The major reports were on the following subjecfs: (1) 
theoretical dosimetry; (2) biological effects of electromagnetic 
fields; (3) public and occupational health protection h m  
electromagnetic fields, and (4) biological and medical application 
of electromagnetic fields. Other reports addressed the substantial 
m m e s s  towards the use of microwaves for h i d  control in both 
k i d  studies and in pilot clinical studies in which ten-yem data 
hnve been collected [see MlVN, September/October 19851. There 
were nlso reports on new work, s;ch as a study on wmhimed 
effects of micmwave and ionizing radiation. 

In panel discussions, the d e r e e s  reviewed three subjects of 
concan and controversy: (1) radiation systems and absorbed dose; 
(2) cellular and genetic effects. as well as tumor-promoting effects 
of electromagnetic fields; and (3) elecmagnetic field dislribution 
in living systems and measurement of near fields. In other 
sessions, panelists expressed concern over the promotion of 
tumors by eleceomagnetic fields, an area in which some of the 
panelists plan to work. 

The questions raised at the conference may urge engineers. 
biologists and hygienists in hioelectromagneties to work more 
closelv with each other so that research on bioelectromacnetics 
may & more organized and systematic in the future. ~h;: next 
confemme will probably be held in Xian in the spring of 1989. 

NRPB on Greenham Common 
We received the following lener in rerponse to "Zapping at 
Greenham Common?" in our SeptemberlOctober issue. 

Dear Sir: 
I hope your reporter misunderstood Mrs. Kim Besly and Mr. 

Frank Cook about their requests to the National Radiological 
Protection Board to provide microwave measuring equipment for 
use near Greenham Common. Mrs. Besly asked for advice and was 
&vice lent a wide-band instrument sensitive enough to detect 
microwave fields well below those capable of producing 
physiological effects. On the first occasion a zero adjustment fault 
developed. hut on the second the i n s m o l t  worked correctly 
before and after the low. Mr. Cook subsequently asked me to 
repeat the loan, about which he already knew. Mr. Cwk's 
constituency. StocktonNorth, is nowhere near Greeham Common 
and I declined the request 

Yours fairhfully, 

HJ. b t n ,  Director 
National Radiological Protection Board 
Qlilton, Didmt, Oxfordshire, U.K. 

Adey & Sheppard and Milham 
Respond to Foster & Guy 

In our lm issue, we cited Drs. Kenneth Foster and Arthur Guy's 
article, 'The Microwave Problem." published in the Seplember 
issue of Scientific American. In its December issue, the magazine 
published letters by Dr. Allan Fre)~ of Rondomline, Inc., und @ 
Dr. Louis Slain, editor of Microwave News. together wifh replies 
from the autwrs. The letters prinred below were also sent to the 
editors of Scientific American. Foster and Guy refuredper~nksh 
to print their replies to these letters. 

September 25. 1986 

The article 'The Microwave Problem" promised to discuss the 
~ m l e x i n e  environmental moblems raised by the ever-inaensinp. 
;tiizati&of electromagn&c fields over a wide-ranging spec& 
resulting in widespread low-level exposure. However, we found 
only a detailed exposition of one not too surprising fact: since 
&owave phot& do not have the energy required to ionize 
molecules, significant biological effects from high levels of 
exposure involve tissue heating. The article does not even hint at 
the other mechanism for biological effects which involves 
c o m t i v e  reactions in biomolecular svstems. Cooocrativiw is 
no; recognized as a key to many f u n d a n k J  pmp&es of li;ing 
matter, for example, cooperative interactions give retinal receptors 
sensitivity to the level of single photons, set the auditory 
threshold at the level of Brownian movements of atoms, and 
establish the S-shaped curve for oxygen binding to the hemoglobin 
molecules. In like manner, cwperative interactions may be 
responsible for a broad spectrum of biological effects in situations 
where microwave exposure occurs without sipi6cant heating. 

In addition to ignoring the evidence for athermal interactions, 
Foster and Guy offer a deplorably supeficial treatment of 
biological and public health issues. Apparently fascinated by 
thermal changes. they fail to point out that the vast majority of 
the population is never exposed to thermal doses, either in the 
workplace or in domestic environments. For most people, 
biomedical concerns about wtential hazards involve low-level 
fields. Therefore, the intricaics of thermal doses of microwaves. 
which comprised the bulk of the article. are enlirely beside the 
point. 

Readas of Scientific Americm deserve a detailed. critical and 
responsible account of the excellent body of cell and molecular 
biology from laboratories worldwide which has opened doors to 
awareness of mechanisms underlvine the sensitivities of livine , - 
tissues to microwave and olher eluctromagnetic ficlds. Swtements 
by Foslcr and Guy rltat "some of the data me inconsisten1 and 
inuonclusive," or, "ofuln unreliable." and that in consequence. 
available evidence "docs not suggest a mcchmism by which 
significant changes could occur." nn: a travesly of the redilics of 
&mt knowledge. 

Undeniahlv. Foster and Guv arc wedded to the thermal 
interaction mdde. But should thaiexcuse their loss of objectivity 
when discussing rcscarch of life-long exposures in Guy's 
laboratory which showed a surprising 18 mdignmt tumors among 
100 exposed rats (not mice. as they WLC) compared to 5 in the 
controls? They all but dismiss the results with arrant nonsense 
about the low canccr incidence in the wneol population and state 
that by comparison with historical rates. fhc cancers among 
exposed animals were not excessive. Of course, biological 
experiments require controls just because animal populations vrny 
unpredictably. The authors' argument is untenable. Their apology 
for the elevated cancer incidence has all the aspects of an option 
more often exercised by politicians: If the facts are unathactive, 
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bury your head in the sand (i.e.. statistics) and hope no one will 
notice the odd posture. Incredibly, from that posture they have the 
audacity to bemoan the ambiguous nature of the data and call for 
duplicate studies with an eye to ending resenrch. 

In summary, although thermal models for microwave interaction 
have a practical significance in some occupational and military 
settings, for the vast majority of people the "microwave pmblem" 
is one of long-term, low-level exposures to various waveforms 
spread over a vast frequency spectrum. The determination of risks 
and theestablishment of hcalthstandnrds uponafoundationbroadcr 
than mere avoidance of thermal chanees reauires investieation of 
just those challenging biological ;questions ignorcd-in this 
superficial and misleading article. We arc indeed vcry far from any 
general need to contemplate the anthm' shocking suggestion that 
"some criteria must be developed for determining when to halt 
research on a given topic, open questions notwithstanding." 

Sincerely, 

W. Ross Adcy, MD Asher R. Sheppard 
Assoc. Chief of Staff for R&D Research Physicist 

August 19, 1986 

'The Microwave Problem" by Kemeth R. Foster and Arthur 
W. Guy is an interesting and timely summary of a complex 
subject I'd like to comment on two points made about Dr. Guy's 
study of pulsed microwave expasure in rats. 

UPDATES 
BIOLOGICAL EFFECTS 

EPRI's ELF Teratology Plans Change Again ... 
Following the release of the study results on the multi- 
generation effects of ELF fields on the growth and 
development of miniature swine and rats, EPRI announced 
that it would fund two replication efforts using rats, one at 
Battelle Pacific Northwest Labs, where the original 
experiment was carried out, and one at the IIT Research 
Institute (IITRI) in Chicago (see MWN. March/April 
1986). Those plans have now been changed. EPRI has 
cancelled the IITRI experiment and has simplified the 
protocol for the Bauelle replication effort. EPRI's Dr. Bob 
Patterson told Microwave News that research priorities and 
budget consnaints forced the cancellation of the IITRI 
study. The Battelle rat study has been redesigned, but will 
still evaluate the effects of ELF fields on three. generations 
of animals. The change will save EPRI about $600,003 
-- the total cost of the multi-generation rat study will be 
approximately $1.2 million. In an interview at the WE-  
EPRI contractors meeting in Denver in November, Dr. 
Lany Anderson of Battelle said that he is "pleased with the 
new design" and that it "still addresses the questions raised 
by the pig study." 

1. Some tests of immune function were different in exposed and 
conml animals at 13 months. but not at 25 months. S i  the 
stated mean survival time of these rars was 688 days for exposed 
and 663 days for conmls, at 25 months (760 days). these animals 
were very old. Immune function declines in very old animals, so 
the failure to detect a difference in immune starus at 25 months in 
no way wmpromises the difference found at 13 months. 

2. The difference in malignant tumor incidence (18 in exposed v. 5 
in mntrols) is downplayed because, "No single type of tumor 
predominated ...." In fact. among the 18 malignant tumors in the 
exposed animals, there were 3 adrenal cortical carcinomas, 2 
pituitary carcinomas, and 2 thymid carcinomas. One of the 5 
malignant tumors in the control animals was an a d r e d  carcinoma 
This makes a total of 7 malignant endocrine tumors in the exposed 
animals v. 1 in the wntrols. Additionally, benign adrenal 
phcochromocytomas were found in 7 of the exposed animals v. 1 
of the wntmls. 

I think that these fmdimgs arc so suggestive of potential 
microwave effects that thc portions of Dr. Guy's study dealing 
with immune status and ncoplasia should. at a minimum, be 
replicated. 

The "mice" on page 38, line 9, should be 'rats." 

Sincerely, 

Samuel M i  Jr., MD 
Olympia, WA 

COMMUNICATIONS 

Honolulu Restricts New Broadcast Towers-.The 
Honolulu, HI, City Council has prohibited the construction 
of new broadcast towers in residential and business districts. 
The move follows several years of concern about health and 
interference effects from existing transmitters, which, up to 
now, have been sit.ed in the city because zoning codes 
banned them from the surrounding hills to preserve the 
area's scenic beauty (see MWN. April 1984 and 
July/August 1985). A land-use ordinance, approved in July, 
limits new towers to industrial, agricultural and 
preservation diis!xicts and requires FM and television 
transmitters to be at least 2,500 feet from the nearest 
dwelling; AM broadcast towers must be 5M) feet away from 
residences. The ordinance will not affect existing facilities. 
A 1984 survey by the Environmenfal Protection Agency 
and the Federal Communications Commission found that 
radiation levels measured in downtown Honolulu were the 
highest ever measured in a U.S. urban area (see MWN. 
JanuaryIFebruary 1985). City Council Chairwoman 
Marilyn Bomhorst, who has long been concerned about 
potential radiation risks, sponsored the new ordinance. 
According to her aide, Richard Melton, residents of high- 
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UPDATES 
rises near broadcast towers continue to complain about 
health problems, and workers in Honolulu's business 
district continue to report various types of interference 
effects. 

Hawaii H-310mega Developments ... The Hawaii 
congressional delegation has forced a measure through 
Congress permitting construction of the long-delayed, 
controversial H-3 highway near an Omega Coast Guard 
station where navigational communication transmitters 
operate in the VLF range (see M f  July/August 1982). 
The Coast Guard has expressed concern that occupants of 
cars mvelimg on the planned highway will be exposed to 
potentially hazardous levels of VLFradiation -- of @cular 
concern are people whose pacemakers may be affected by 
the fields. In a letter to Senator Robert Stafford (R-VT), 
chairman of the Committee on Environment and Public 
Works, Coast Guard Commandant P.A. Yost said he would 
not object to H-3, "provided the state of Hawaii determines 
that no harmful radiation or shock hazards exist and 
provided the proper use and quality of the navigational 
signal ...is not diminished." He added that the state must 
accept "full liability" for possible health and/or interference 
problems that occur as a result of the highway's proximity 
to the Omega facility. The state's secretary of trans- 
portation, Wayne Yamasaki, agreed to these conditions in a 
letter he sent to Stafford, but several experts are less willing 
to let H-3 construction proceed Dr. Mark Hagmann, an 
electrical engineer who has specialized in bioelectro- 
magnetics and who works at NIH, advised Stafford's 
committee, "I believe that serious hazards would be present 
during both the construction and use of the proposed H-3 
due to the strong electromagnetic fields." (Hagmann said his 
views were his own and not necessarily those of NIH.) Paul 
Lane, the Hawaii representative for Medtronic, Inc., the 
largest maker of cardiac pacemakers in the world, also 
cautioned Stafford on permitting construction of H-3: "We 
are concerned that, due to the type and strength of the signal 
generated in the immediate area of the antenna, people who 
wear pacemakers may have the pacemakers tumed off [due 
to interference] during !masit in the area of the Omega 
antenna" These and other warnings played only a minor 
role, however, in determining whether H-3 should be 
allowed, according to a congressional staffer. The major 
obstacle was a federal law prohibiting the construction of a 
highway that might adversely affect parks or other protected 
lands. Congress overcame that restriction by passing a 
provision that simply exempts H-3 &om that law. 

CIA Rebuffed in Virginia ...All over the country, 
citizen groups are fighring the siting of microwave relay 
towers in their backyards. Even the CIA is not immune to 
these troubles. According to an item in the October 30 
WarIington Post, the agency was forced to back off from a 
plan to build a 197-foot-tall, 27-foot-wide tower to transfer 
signals for the Foreign Broadcast Information Service. As 

one member of the local planning commission told the 
Post, "Let's be honest .... It was an eyesore." 

COMPATlBlLIN& INTERFERENCE 

ARRL Petition Denied Again-.The FCC continues 
to shy away from mandatory labeling of home electronic 
equipment for susceptibility to RFI. On October 29, the 
commission rejected a petition from the American Radio 
Relay League (ARRL) to reconsider its earlier refusal to set 
enforceable slandards (see MWN, MirchIApril and July/ 
August 1986). The FCC argued that official action is 
"premature" because the ad hoc group of the American 
National Standards Committee C63 is "moving in the 
desired direction" (see M W ,  January/Februa~~ 1986). The 
FCC left the door open for possible fuhlre action, however: 
"If it is found that voluntary efforts are not yielding an 
adequate degree of RFI susceptibility control withiin a 
reasonable time frame, the commission may then consider 
mandatory standards and a means of enforcing such 
slandards." 

Video Guide to FCC R~les.~Vencornpass. Inc., has 
issued the first of three training videos on the FCC's RFI 
rules. The 65-minute video, which covers limits for radiated 
and conducted RFI, test methods and FCC enforcement 
procedures, was prepared by four EMC experts from 
Spectrum Contml, Inc. Understanding the FCC Rules and 
Regulations on RFI - Parf 15, Subparf J costs $99.95; an 
8-minute executive overview is available for $14.95. Ven- 
compass plans to release two additional cassettes in the near 
future: Understanding and Interpreting FCC Test Data and 
Solutions to FCC RFI, Including Filters, Gaskets, Shield- 
ing and Grounding. For more information, contact Pamela 
Venable, President, Vencompass, Inc., 155 W. Eighth St, 
Erie, PA 16501, (800) 458-4114, or (800) 352-2112 in 
Pennsylvania 

BuU Market for EMC"3rost & Sullivan, Inc. (F&S), 
the market research firm, predicts that the EMC market will 
grow to $1.5 billion in 1990 from $1 billion in 1984. It 
estimates that military and aerospace companies, which are 
currently the largest users of EMC products and services, 
accounting for 35% of sales, will maintain that lead 
through 1990. According to Electromagnetic Compatibilily 
Market in the U.S. (No.1667). the four largest EMC 
companies, ranked by total 1986 sales, are: Keene Cop. 
($70 million), Chomerics, Inc. ($50 million), Sprague 
Electric ($30 million) and Belden Cable ($30 million). 
Among the report's conclusions are that the trend towards 
replacement of metal by coated or filled plastics will 
continue to have a major impact on the EMC marketplace 
and that consulting and testing senices are becoming larger 
and larger markets. Overall, F&S found that "EMC is a 
growing, technologically vibrant industry" which is highly 
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dependent on FCC regulations and that the industry is "ripe 
for acquisition and merger activity." The report is available 
for $1,775 from F&S, 106 Fulton St ,  New York, NY 
10038, (212) 233-1080. Earlier this year, F&S issued a 
report projecting that the EM[-RFI test equipment market 
will grow to nearly $320 million by 1989 (see MWN, 
MayIJune 1986) .... And in another recent report, F&S 
projects that the market for Power Conditioning Equipment 
for Mini- and Microcomputers (including surge suppressors, 
voltage regulators, unintenuptible power supplies and 
power line disturbance monitors) will grow to $1.0-1.2 
binion by 1990. This report (No.1576) costs $1,750. 

GOVERNMENT 

EPA Guidance...Action on EPA's four options for the 
federal RF/MW radiation standard (see MWN. JulyIAugust 
and September/October 1986) has been delayed again. The 
deadline for comments was extended until December 15, at 
the request of the federal NTIA, as well as EEPA and NAB, 
among others. According to EPA's Norbert Hankin, about 
80 sets of comments had been submitied to the agency by 
early December, and "they are still coming in." 

INJERNA JIONAL 

Sparks Fly in Saudi Ambia.,The builders of the 
Riyadh International Stadium are learning about the 
problems of locating a large metal structure near a high- 
power radio station, according to an item in the November 
13 New Scientist. The stadium's 1,000-foot-diameter m f ,  
which is supported by 24 steel masts and miles of wire, has 
been acting like a giant antenna Construction workers have 
been plagued with electrical bums and shocks caused by a 
nearby radio transminer operating at 585 lcHz with a power 
output of 1.2 megawatts. The riggers sensed something was 
amiss when fluorescent lights began to flicker in rhythm 
with the radio station's music. A British consulting fm 
was brought in to ground water pipes and ventilation ducts 
and to shield the wiring of the stadium's public address 
system and electronic scoreboard. Cables for TV cameras to 
broadcast sports events and those for surveillance are too 
sensitive and have been replaced with fiber optic lines. 
Though the radiation hazards and EM1 problems are reported 
to have been overcome, they may surface again when the 
radio station starts to broadcast at full power, double the 
present output 

MEASUREMENT 

New Narda Meter ... The Narda Microwave Corp. has 
introduced a new set of radiation monitors. The Model 8700 
series consists of the 8716 meter and a choice of two 
probes: the 8721, which has a "flat" frequency response, and 

the 8722, which conforms to the well-shape frwlnency 
dependency specified by the 1982 ANSI safety standard. Ed 
Aslan, the engineering manager for Narda's instrument 
group, told Microwave News that the new meter offers a 
number of advantages over older models: The 8700 series 
has a wider frequency range, 300 MIz-40 GHz - earlier 
units required two different probes to cover this band. And 
the unit has a built-in test source to make sure that it is 
operating correctly. The 8700 was originally developed 
under a U.S. Navy contract; it is a commercial version of 
the Navy unit. The meter and one of the probes cost 
$5,000, an additional probe costs $3,000. For more 
information, contact: Robert Johnson, Instrument Sales 
Manager, The Narda Microwave Corp., 435 Moreland Rd., 
Hauppauge, NY 11788, (516) 231-1700. 

Resources ...A group from the Italian Public Health Labs 
in Ivrea offers a solution to the problem of Gnding an 
accurate and consistent method of measuring electro- 
.magnetic fields kom 100 kHi to 990 MHz. Santi Tofani 
and his coauthors' primary concern is protecting workers 
and the public from overexposure. See their paper in the 
July 1986 issue of the IEEE Transactions on Microwave 
Theory and Techniques ....In Sweden, a group has compared 
the calibration of 73 commercial power density meters at 27 
and 2450 MHz for levels between 10 and 100 mW/cmz . At 
27 MHz, only 55% of the meters were accurate within 1 
dB, compared to 65% at 2450 MHz. One disturbing fmding 
was that 5% of the pmbes did not work at all, "although 
their owners thought they did." See Ralf Bostrom, Kjell 
Hansson Mild and Georg Nilsson's paper in the June issue 
of the IEEE Transactions on Inshumentalion nnd 
Memrement .... Dr. Kun-Mu Chen and coworkers at 
Michigan State University in East Lansimg and Dr. Elliot 
Postow of the Naval Medical R&D Command in Bethesda, 
MD, have developed an X-band microwave system that can 
detect a human at a distance of 30 meters or behmd a cinder 
block wall. The life detection system consists of a low 
intensity signal (for example, 100 uW at 10 GHz) that is 
modulated by heartbeats and breathing. Writing in the July 
issue of the IEEE Transactions on Biomedical Engineering, 
the team suggests that the system could be used to monitor 
a patient in a clinic or to detect someone hiding inside a 
vehicle. In addition, although not specifically cited, it is 
easy to imagine battlefield applications .. -NBS has issued a 
new report on the Shielding Effectiveness Measurements of 
Plastics W S I R  85-3035) to help engineers get repeatable 
testing results. The report reviews five of the most com- 
mon measurement methods and points out that there are 
substantial differences among the obtained results. John 
Adams and Eric Vanzura, of NBSs Elecmmagnetic Fields 
Division, show, however, that a flanged coaxial holder can 
overcome the typical measurement problems above 30 
MHz. (They found that the system described in the ASTM 
Emergency Standard 7-83 is not reliable.) The 31-page 
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UPDATES 
report is available for $9.95 from the National Technical 
Information Service, Springkield, VA 22161: order No. PB 
86-219680. Adams and Vanzurapublished a shorter version 
of their report in the September/October issue of EMC 
Technology, a controlled circulation magazine, based in 
Gainesville, VA...NBS staffers have developed a parallel 
plate device that creates ion concentrations similar to those 
found near HVDC power lines. The device can produce a 
known level of ions, accurate to withii 9%, and can be used 
to calibrate ion counters. The device, as well as details on 
those factors which can influence the accuracy of ion 
measurements, is described in Calibration of Aspirator-Type 
Ion Counters and Measurement of Unipolar Charge 
Densities (TN 1223). which may be ordered &om the 
Government P i i n ~ g  Office, Washmgton, DC 20102; 
stock No. 003-003-0273211, $3.75, prepaid .... And NBS has 
also issued NBS Calibrafion Services Users Guide 1986-88 
(Special Publication 250). which describes its activities for 
a wide range of measurements, including DC, AC, RF and 
microwave applications. (The last edition was published in 
1982.) The 183-page volume details NBS's measurement 
assurance pmgrms. Copies are available from the Office of 
Physical Measurement Services, B362 Physics Bldg., NBS, 
Gaithersburg, MD 20899, (301) 921-2805. 

MEDICAL APPLICATIONS 

Shielding an NMRI...The installation of nuclear 
magnetic resonance imagers (NMXb) presents complex 
problems for hospitals. A team from the Oral Roberts 
University Schwl of Medicine in Tulsa, OK, along with a 
radiation safety officer from the University of Oklahoma in 
Oklahoma City, advises that, after an NMRI has been in- 
stalled, "a survey of the actual mngnetic field at crirical 
positionr is absolutely necessary [their emphasiil to ascer- 
tain whether areas with hitherto unrestricted access are actu- 
ally safe for general use. Areas of access into the immediate 
vicinity of a NMRI magnet and at the 0.5 mT (5 G) level 
must be posted for patient safety." The NMRI specialists 
advise that shielding may be needed to reduce fringe fields 
but caution that the 8-mm-thick steel screens may weigh 
several tons -- five-ten times as much as the lead sheets 
commonly used to shield X-ray rooms. Their paper, 
"Ferromagnetic Screening Around a Superconducting 
Magnetic Resonance Imager," appears in the October issue 
of Health Physics. 

Hyperthermia at VLF Frequencies..Drs. Ichim 
Kimura of Saga University and Takeshi Karsuki of Saga 
Medical School, both in Saga, Japan, have developed an 
induction heating system, operating at 20-30 kHz, to treat 
malignant tumors. After testing a number of different 
materials, they found that copper braided wires, placed in 
magnetic fields of up to 4,000 A/m, were the most efficient 
medium for generating uniform heating. Treafment of two 

oral cancer patients with VLF hyperthermia, in conjunction 
with chemo- and radiotherapy, was successful. Kimura and 
Katsuki argue that their new system is not only safe and 
effective, but is also cheaper than hyperthermia at 
microwave frequencies. See their paper in the November 
issue of the IEEE Transactions on Magnetics. 

MEETINGS 

EMC Conferences ... The proceedings of a number of 
EMC meetings are now available. The I986 IEEE 
I n t e r ~ t i o ~ l  Symposium on Electromagnetic Compati- 
bility was held in San Diego, CA, September 16-18. 
Among the papers presented at the meeting were: "RFI and 
EMC Survey of Hospitals" by W.H. McGinnis and D.L. 
Williams, of the Southwest Research Institute; "Assess- 
ment of Communication System Susceptibility to the 
PAVE PAWS Radar" by E.E. Donaldson of Georgia Tech 
and R.P. Burdett of Georgia Power: "Projected Suscep- 
tibilities of VHSIC/VLSIC Devices to the Year 2000 
Electromagnetic Environment" by H.W. Denny, also of 
GeorgiaTech; "Vertical Site Attenuation --A Necessity!" by 
Don Heirman of AT&T Information Systems; "The New 
British Standards on RF Ignition and Detonation Hazards 
-- A Review" by P.S. ExceU of the University of Bradford 
in England, and a series of status reports on the seven 
CISPR subcommittees. A copy of the 524-page 
proceedings can be ordered for $30.00 (IEEE members) or 
$60.M) (non-members) from the IEEE Service Center. 445 
Hoes Lane, Piscataway, NJ 08854, (201) 981-0060. Order 
No. 86CH2294-7 .... The three-volume collection of papers 
presented at last June's 8th Inrernorional Wroclaw 
@mposium on EMC, held in Poland, presents the best 
opportunity to learn what is happening in Eastern European 
countries and in the U.S.S.R. Many of the papers are in 
Russian, but each has an abstract in English. Of special 
interest are a series of four papers on "EM Emissions 
Related to Earthquakes" and a session on "EMC and 
Biological Risks" organized by hofessor Henryk 
Mikolajczyk of the Institute of Occupational Medicine in 
Lodz, Poland. In addition, KH. Fagiewicz of the Technical 
University of Gdansk, Poland, describes "Electrical Equip 
ment as Sources of Radio Interference in Ships' Power 
Lies," and T.V. Ivanova and D.N. Shapiro, both from 
Leningrad, present an analytical model of RFI from vehi- 
cular traff~c. For more information on ordering the sympo- 
sium record, contact W. Moron, EMC Symposium, Box 
2141.51-645 Wroclaw 12, Poland .... The proceedings of the 
colloquium sponsored by the Santa Clara Valley chapter of 
the IEEE-EMC Society are available for $20.00 in the U.S. 
($25.00 overseas) from Ghery Pettit, Tandem Computers, 
Inc., 2550 Walsh Avenue, Santa Clara, CA 95051 .... And 
the preliminary program for next year's 7th Internotional 
Zurich Symposium & Technical Exhibition on EMC has 
been released. 124 papers are scheduled to be delivered in 
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Switzerland March 3-5; there will also be a number of 
hltorials, one of which will cover theoretical and practical 
aspects of protection against nuclear EMP threats. For more 
information, contact: Dr. T. Dvorak, ETH Zentrum-IKT, 
8092 Zurich, Swimland, (1) 256-2790. 

MILITARY SYSTEMS 

GWEN EIS ... The Air Force announced in early 
September that it will prepare a full environmental impact 
statement for its proposed nationwide Ground Wave 
Emergency Network (GWEN), which is designed to survive 
the EMP from a nuclear explosion. Just two weeks earlier, 
a Portland, OR, court had ruled that an EIS is not required 
for a GWEN-related transmission tower, rejecting a suit 
brought by the No GWEN Alliance of Lane County, OR, a 
local group that wants to block construction of a GWEN 
tower in its community. That decision is now being 
appealed but the outcome is moot given the Air Force's 
decision to prepare an EIS. The Air Force held a public 
meeting on September 25 in Washington, DC, to discuss 
the scope of the EIS. According to an item in Defense 
Novs (September 29), opponents of GWEN argued that the 
towers will be likely targets in the event of a nuclear atfack 
and that the environmental effects of a nuclear war should 
be included in the EIS. The Air Force said that the 
assessment will concentrate on RF radiation --it has already 
set a 50 V/m general population exposure limit for GWEN 
(see MWN, JanuaryIFebnmy 1986) - as well as copper 
leaching from ground planes used for the towers and risks to 
sensitive habitats. The full GWEN network will include 
more than 130 communications relay towers operating at 
150-175 kHz. GWEN also has been the target of attack 
from another direction: Congressman Silvio Conte (R- 
MA), who last year opposed construction of a com- 
munications complex in his district (see MWN, 
July/August 1985), med but failed to eliminate all funding 
for GWEN for fiscal year 1987; the House of Repre- 
sentatives' Appropriations Committee did cut GWEN s u p  
port from the $97 million the Air Force had requested to 
$51 million. For more information about the GWEN EIS, 
contact the Office of Public Affairs, Electronic Systems 
Division, Air Farce Systems Command, Hanscom AFB, 
MA 01731, (617) 377-4064. 

STANDARDS 

Slow Goinc for ANS C95 N... The chairmen of the 
working &ups of subcommittee N of the Accredited 
National Standards (ANS) Commiuee C95 on Non-Ionizing 
Radiation Hazards are meeting December 1-2 in Las vegG, 
NV, to draft a revised version of the exposure standard 
presented in Madison, WI, last June. At that time, there 
was considerable apprehension about discussing the 
substance of the proposed "strawman" draft revision of the 
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1982 ANSI standard because the literature review was 
largely incomplete (see MWN, July/August 1986). 
According to a November 13 status report by EE'Ks Dave 
lanes, who is chairing the C95.N group on risk assess- 
ment, little progress has been made toward evaluating the 
more than 300 papers that have been selected for review. 
About 200 of these have been judged to have acceptable 
dosimetry, but only 32 have been reviewed by the 
biological validation subcommittee - and of these, 20 have 
been found to be "relevant for setting standards." (Two of 
the 20 failed the dosimetry test, however.) Undeterred by the 
absence of data, the drafting committee is preparing a 
secondversionof the strawman standard, which is scheduled 
to come to a vote next June at a two-day session before the 
annual meeting of the Bioelectromagnetics Society in 
Portland, OR. 
CISPR and IEC..Jn our JulyIAuyst issue, we descni 
ed CISPR's new standard, Radio Interference Characteristics 
of Overhead Power Lines and High Voltage Equipment. 
Part 2: Methods of Measurement and Procedure for Deter- 
mining Limits (No.18-2). The standard has now been releas- 
ed and is available from ANSI for $60.00, plus $6.00 for 
postage and handling (prepaid). Order from Sales Dept., 
ANSI, 1430 Broadway, New York, NY 10018, (212) 642- 
4900. 

Biological Effects of Electropollution 
Brain Tumors a n d  Experimental Models 

Edited by Sisir K. Duttn and Ricimrd M .  Millis 

The prevalence of nonionizing electromagnetic fields and 
their increase in the ambient, occupational, and therapeutic 
environments have heightened concern about possible health 
hazards resulting from electric power, radio-frequency, and 
microwave radiation exposure. This book presents a timely 
review of the latest research in the field of elcctmmaznetic 
btocffr.;rs 2nd includes the latest d~.s,ciupm*nts in zpdmmlo- 
lo~li ,>l surwys .  t r ,  utrrd trstr. .and exrrcriment.ll models. Con- I I 
t r h o r s  inciude researchers from EPA, FDA, NIH, the State 
of Maryland, industry, and leading universities. An over- 
view of the electropollution literature with informative ab- 
stracts from 168 recent publications is included. 1 $45.00, hardbound, 245 pp. I 
Order from: Information Ventures, Inc., Dept. BEM, 
1500 Locust Street, Suite 3216, Philadelphia, PA 19102 
Add $3.00 postage and handling for the first book ordered; 
$1.00 for each additional book 



ELF News 

paper, which first revealed the cancer risk due to exposure to 
very weak alternating magnetic fields, Wertheimer and 
Leeper's work met with a great deal of skepticism. This 
attitude undoubtedly will now change. As Savitz told 
Microwave News in an interview, "This has gone from a 
flaky issue into the mainstream of environmental epide- 
miological research." 

External FieldSources Most Important 

The new study indicates that the primary determinants 
of childhood cancer are the external sources of magnetic 
fields and not those inside the house, such as electrical 
appliances. Wertheimer and Leeper took the bold step of 
estimating magnetic field exposures by classifying houses 
according to the types of electrical wiring in their vicinity. 

At last summer's Bioelectromagnetics Society meeting, 
Barnes and Wachtel reported that Weriheimer and Leeper's 
wire coding scheme was a reliable indicator of the external 
sources of magnetic fields. Bill Kaune of Battelle Pacific 
Northwest Labs, who worked on a companion study of 
adult leukemia, agreed that the wire coding scheme cor- 
relates with residential magnetic fields (see MWN, July/ 
August 1986 and story on opposite page). 

In Denver, Savitz argued that the wire codes are the best 
historical predictor of a child's exposure to magnetic fields 
at home -- better than actual measurements inside the house 
because ambient fields can change considerably over time. 
"If you had to predict what the exposure was ten years ago, 
use wire codes," Savitz said. Indeed, he noted that the 
measured fields showed only a "modest" association with 
childhwd cancer. 

Savitz found a 30%. non-statistically significant 
increase in childhood cancer among those living in homes 
with measured magnetic fields over 2.5 milligauss (mG) 
from external sources, compared to those living in homes 
with measured ambient magnetic fields of less than 0.65 
mG. For childhood leukemia, Savitz observed a stronger 
association -- more than a doubling of the cancer risk 
among those exposed to fields in excess of 2.5 mG. 

Savitz's case control study is the second to confm the 
Wertheimer-Leeper finding. Earlier this year, Dr. Lennart 
Tomenius published a paper showing that chiildhood cancer 
in Stockholm, Sweden, is also associated with weak 
magnetic fields (see MWN, November 1982 and Maygune 
1986). The Swedish electrical distribution system operates 
at 50 Hz - in conhast to 60 Hz in North America. 

Given the three supporting studies, "there is now 
enough credibility to justify more work," Savitz said. Yet 
there are few sources of money to continue the research 
effort As one leading researcher, who requested anonymity, 
told Microwave News, "The credibility keeps growing, but 
the money keeps shrinking." 

A second epidemiological study presented at the Denver 

meeting indicated no association between adult risks of 
developing acute non-lymphocyiic leukemia and exposure 
to residential ELF fields (see story on opposite page). Both 
the childhood and adult cancer studies were paid for by the 
New York State Power Line Project The total cost of both 
studies was approximately $750,000. 

A Causa1Relationship:Pm and Con 

Savitz presented arguments for and against a causal link 
between magnetic field exposure and cancer incidence. On 
the causal side are: (1) the new findings are consistent with 
previous reports in the published literature; (2) the exposure 
indices from the wire codes are stable over time; (3) random 
ermrs would tend to dilute the positive finding and favor a 
finding denying a l i i  and (4) the absence of confounding 
variables. 

Factors that argue against a causal link are: (1) the 
measured fields inside the houses are not related to cancer 
incidence; (2) the results are somewhat imprecise; (3) the 
questionable comparability of cases and controls: and (4) the 
low rate of response among some of the controls. 

What's Next? (codinuedjiom p.lJ 

In a paper published earlier this year, Wertheimer and 
Leeper reported that pregnancies among couples who use 
electric blankets are more likely to end in miscarriages than 
those among couples who do not beat their beds electrically 
(see Bioelectromagnetics, 7, pp.13-22, 1986, and MWN, 
Maygune 1986). 

New EPRI EpiStudy 

Meanwhile, the Electric Power Research Institute 
(EPRI) has funded another epidemiological study to funher 
test the Werfheimer-Leeper finding. Under a two-year, 
$350,000 contract, Dr. John Pelers, an epidemiologist at 
the University of Southern California (USC) in Los 
Angeles, will investigate the link between all types of 
childhood leukemia and power line fields. 

According to USCs Dr. Joseph Bowman, who is col- 
laborating with Peters, the study will use a dafa base, 
compiled for the National Institutes of Health, that includes 
information on parents' occupations and chemical ex- 
posures. 

Bowman told Microwave News that a decision on how 
to estimate exposures to electromagnetic fields bas not yet 
been made. Dan Bracken, Bill Kaune, Ed Leeper and How- 
ard Wachtel are scheduled to meet with the USC researchers 
December 8-9 to review possible coding protocols. 
Bowman said that the Los Angeles electrical distribution 
system may not allow the use of the Wertheimer-Leeper 
ccdimg scheme. 

- 
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Peters was one of the authors of a letter published in 
The Lancet (November 20, 1982) that supported a trend 
towards an increased risk of leukemia among workers 
exposed to elecmmagnetic fields (see MWN. December 
1982). 

Epidemiology Workshop 

Immediately after the Denver power line meeting, a 
special workshop was held to review the latest ELF 
epidemiological results. The meeting was closed to the 
press, but a consensus statement from the participants will 
be issued. 

Dr. Clay Easterly of Oak Ridge National Lab, who 
organized the workshop with Dr. Bill Wisecup of W/L 
Assmiatas, told Microwave News that, while the ELF 
effect may be small, if real at all, the problem is a 
"pervasive" one. "We at Oak Ridge are recommending a 
multi-centered approach to this problem," he said. 

Texas Supreme Court Refuses 
To Let HL&P Turn on Power Line 

The Texas Supreme Court has refused to allow the 
Houston Lighting & Power Co. (HL&P) to activate a 
power line that crosses school property. The utility had 
sought permission to use the line whiie the Texas Court of 
Appeals decided whether to overturn a lower court d i g  
that HLBrP had acted with "reckless disregard" of children's 
health in siting a 345 kV lime through school land. A jury 
awarded the school district $25 million in punitive damages 
(see MWN, November/December 1985). 

A three-judge Court of Appeals panel reversed the !&I 
court's injunction against using the line, but, on Nove.mber 
26, state ~ u ~ r c m e  court ~ustiFe Ted Robenson agreed with 
the original ruling and forbade HL&P from turning it on. 

The $25 million award was based in large part on expert 
testimony that power line fields can have adverse health 
effects and may promote cancer. Auomey H. Dixon 
Montague of Vinson & Elkins in Houston, who is 
representing the schwl district, told Microwave News that 
the state Supreme Court is sending a signal that the health 
effects issue is an important one and cannot be dismissed. 

Meanwhile, oral arguments in the appeal of the jury 
decision were heard on November 13. Ironically, the three- 
judge panel that will rule on the appeal is the same one 
which was reversed by the state Supreme Coun 

A spokeswoman for HL&P told Microwave News that 
the utility is asking the state Public Utility Commission 
for permission to relocate the line. When asked what the 
cost of the rerouting would be, she replied that she did not 
have a firm number, but that it would be "substantial." 
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Adult Leukemia: No Link to 
Residential ELF Fields 

An epidemiological study has found no link behveen 
acute non-lymphmytic leukemia (ANLL) among adults and 
their exposure to ELF electric and magnetic fields at home. 
According to Dr. Richard Stevens of Battelle Pacific 
Northwest Labs in Richland, WA, the results showed "no 
pattern at all." 

Like the Colorado childhood study, the adult study, 
which surveyed Washiiton state residents, c o n f i e d  the 
correlation between residential magnetic fields and wiring 
codes developed by Dr. Nancy Wertheimer and Ed Leeper 
(see MWN, JulyIAugust 1986). There was no association 
behueen the codes and the incidence of ANLL, however. 

In an interview with Microwave News. Stevens said 
that the study had "very low power" --partly because 50 out 
of the 164 eligible ANLL cases did not participate. Steven. 
explained that many doctors refused to allow anyone to 
contact the next of kin. 

Stevens's study was prompted by a number of epidemi- 
ological surveys that suggested that workers exposed to 
elec@omagnetic fields had abnormaliy higher rates of acute 
leukemia. Unlike the Colorado study, the Washington study 
was not designed as an attempted replication of the Wer- 
theimer-Leeper cancer findings (see story on p.1). 

Canadian Unions Press for Research 
on ELF Radiation Risks 

A working group of representatives from unions, 
utilities, academia and the federal and provincial 
governments is beimg set up in Canada to address reseuch 
priorities for studies on the health risks associated with 
exposure to ELF radiation from power lines. 

The new initiative comes in response to a written 
appeal for action from the Communications Workers of 
Canada (CWC) and the Canadian Union of Public 
Employees (CUPE) to Jake Epp, the minister of Health and 
Welfare. 

As a result of the CWC-CWE letter, a meeting was 
held in Toronto on October 29, chaired by the director 
general of Health and Welfare, Dr. E. Somers. Following 
the meeting, Dr. Maria Stuchly of the Radiation Protection 
Bureau, which is within Health and Welfare's Health 
Protection Branch, was charged with setting up the working 
group. 

The members of the gmnp have not yet been named, 
but it is likely that Stuchly will chair it. According to 
Stuchly, the mission of the working group is to establish 
the most productive research plan to fill gaps in the U.S. 
work and to promote and stimulate research in academia 
Stuchly said that the group has not been charged with 
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proposing or setting ELF safety standards. 

In a telephone interview, Dr. Sol Sax, Ontario Hydro's 
chief physician, said, "I'm glad that the government is 
taking some interest in this area and, hopefully, it will free 
up some funds for more research." 

Gary Cwitco of the CWC in Toronto told Microwave 
News that the Canadian government should fund more 
research on ELF risks because, given its investment in 
generation and transmission technology, it is not s u p  
porting its fair share of 60 Hz research. Cwitco added that 
he would like to see more coordination in Ontario Hydro's 
and Hydro Quebec's research efforts. 

According to Shlchly, no increase in research monies 
has been approved and the "funding problem is still 
unresolved." Nevertheless, Stuchly said that she is pleased 
to have the understanding of senior officials that something 
should be done. 

In addition to Stuchly and Sax, Drs. Michel Plante of 
Hydro Quebec and Gilles Theriault of McGill University in 
Montreal spoke at the October 29 meeting. Plante and 
Theriault are planning a large-scale epidemiological study of 
workers exposed to power line fields (see MWN, MayDune 
1986). Drs. Richard Phillips of the U.S. Environmental 
Protection Agency and Ken Klein of the U.S. Department 
of Energy also spoke at the meeting. 

Other Developments 
EPRI may soon no longer be the only source of utility 
funds for ELF research. Representatives of the 20 member 
utilities of the Western Energy Supply and Transmission 
(WEST) Associates will meet in Phoenix, AZ, in January 
to discuss priorities for fuhlre bioeffects research. One of 
the major conclusions of a report prepared for WEST 
Associates was that, "Stable, long-term funding will be 

necessary to resolve the human health issues associated 
with exposure to 60 Hz E- and H-fields." According to Jack 
Sahl, a research scientist with Southern California Edion, 
a decision on funding should be reached withi the next 
three months. A limited number of copies of the WEST 
report, A Critical Review of rhe Scientific Literature on 
Low Frequency Electric and Magnelic Fields: Assessment 
of Possible Effects on Human Health and Recom- 
mendations for Research, are available from Sahl at 
Southem California Edison R&D, 2244 Walnut Grove 
Ave., Rosemead, CA 91770, (818) 302-1261 .... Drs. 
Nancy Wertheimerand David Savitz are scheduled to review 
the latest epidemiological ELF research at the State of 
Florida's Elechic and Magnetic Fields Advisory Panel 
meeting on December 12 in Tallah assee.... Ontario Hydro 
has issued a "Corporate Strategy" to address the "Health and 
Biological Effects of Electric and Magnetic Fields." Among 
the utility's objectives is to "keep risks to Ontario Hydro 
employees and the public at a level as low as reasonably 
achievable." For a copy of the onepage strategy, contact 
John O%rady at Ontario Hydro's Transmission Effects 
Unit, 700 University Ave., Suite H8D4 Toronto, Ont 
M5G 1x6, Canada, (416) 592-3395 .... The Western Area 
Power Administration and the Transmission Agency of 
Northern California have issued draft environmental impact 
statements for two 500 kV lines -- The California-Oregon 
Transmission Project and the Los Banos-Gates Trans- 
mission Project. For more information, contact the CA-OR 
project, PO Box 660970, Sacramento, CA 95866, (916) 
924-3995 .... Dr. Bob Patterson will soon be leaving EPRI 
to become an associate professor of environmental health 
engineering at Temple University in Philadelphia, PA. Bob 
Black, a 7-year EPRI veteran, will take over as project 
manager for EPRi's non-ionizing radiation research 
Program. 
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CONFERENCES 
1987 Conference Calendar [Part I] 

January 11-13: Mh Annual Ijyperlhemia Canfcrcnre, Park City, 
UT Cantact: lmrc  Stglin. BSD Mcdical Corp., 420 Chipew Way. Suite 
140. Salt Lakc City. UI'84108, (801) 582-5550, 

January 12-15: 1987 URSI National Radio Science Meeting, 
Univmjr af Colmdo. Boulder. CO. Contact: S.W. Maley, D c p  of 
Eiearical Engineering, University of Colaado, Boulder, CO 80309. 

January 22-24: 2nd Dresden Hyperthemla Symposium, Hotel 
Bellme, Dresden, German Dun-tic Kcpublic (G.D.R). Conmu: Dr. 
W. Krugcr. Kcsearch Inntitulc. Manfred von Ardenne, Zeppelinslrane 7, 
Dresden-8051, G D X  

February 16: 1987 IEEE Power Englncaing Swiety Winter 
Meeting, Maniou El&, New Od-r. LA. Conma: IEEE Sociay 
S p e d  Services. 345 E. 47th St. NOW York, NY 1W17, (212) 705-7893. 

February 11-13: RF Technology Expo '87, Dirneyland Ha+% 
Anaheim, CA. Contact James MacDonald. RF Dmign. 6530 S. Yosemue 
St, Englewaod. CO 80111. 

Febmary 21-26: 35th Annual Sdmtifk MeeUng d the Radiation 
Reffarch Saddy @R(RS) and 7th Annual Meeting of the 
NwUl Amerlcnn Hyperlhcmla Grwp, Wescin Peschuce Plaza, 
Atlanta, GA. Contact: RRS, 925 Chwlnut L., Philadelphia. PA 19107, 
(215) 574-3153. 

Wruary 28-March 4: 5th Annuol Meeting or Ule Sudety for 
Magnetic R w n a n m  imuglng (SMRI), Hillon-Pdaciu h i  Riu 
H a d .  Sun Anmio. 7X. Cunmn: SMKI. 1340 Old Chun Bridec Kd.. Suilc 

April 2-4: Hyperlhcrmta Meeting in Memoq of Dr. Mildred 
Scheel, University of Munich Medical Cmter. Klinklrm Gmsshadem, 
Munich, F.RG. Contau: Klinklrm Grosshadem. Mcdizinische Klinik UI, 
Dr. Mildred Scheel Meeting. PO Box 701260. 0-8000 Munich 70. 
ERG., (89) 70954768. 

April 2-5: 4th Annual Conference on Magnetic Resonance 
Imqlng, Sheratan G m d c  Hael. Lw Angeler, CA. Conma: Patrice 
Rapalus, Diagnmtic Imaging, 5W Howard S w t ,  San Fmcism, CA 
94105. (415) 397-1881. at 202. 

April 8-9: 23rd Annual Meeting of the Nntlonaf Coundl on Radi- 
ation Pmledlon and Mensuremcnts (NCRP), Washingtan, DC. 
Conmu: NCRP, 7910 Woodmont Avc, Suite 1016, Bcthesda, MD 20814, 
(301) 657-2652. 

Apd 9-10: Satellite Communioltlm~s Status '87: Technology, 
Applications & Markek, H a l l m  H w e ,  New Y d ,  NY. Conwcc 
Susan Smith. Fmn & SuUivq Inc. 106 Fultan St,  New Yo&, NY 1 m 8 .  
(212) 233-1080. 

April 14-17: 25th Internstianal Magndks Conference, Keio Plum 
ln~emtincnlal Hakl, Tokyo. Japan. Conran: S e w r i m  of Inamag '87, 
2-14-9,Xthanbarhr. Chuoku. Tokyo 1M. Japm. (3)272-7981. 

April 21-23: 4th Annual Electrical Overstres Expmition WE), 
Convention Centerter San Jose, CA. Conmu: Jim imscll, EOE. 25W N. 
T m i m i  Tm3. Nokomis, F!- 33555, (813) 966-9521. 

April 27-29: 1987 IEEE Instrumenlation/Measurement Tech- 
nology Conferen% Shcrston Hud. Bonan, Mk Contact Roben 
Blaha. 28 H m i n c  Avc. Dcdham. MA U2II21326. 

March 3-5: 71h International Zurich Sympmlum & Technical 
May 5-7: 51h Inlwn~tiunsI lonacpheric EfT~rls Symposium 
(#FA>. llillm lluel. Sprinp.field. VA. Conma: IFS &&ator, 6 d c  
4180. Navrl Rcwnrch Lab, Wshingm. DC 20375. 

March 8-12: 2nd Internationel Confermce an Antl- 
cardnogmeda and Radiation Protedion, National Bumu of 
Standads, Gaithomburg. MD. Contau: Dr. Michael G. Smic, Roan 
C216. Bldg. Zd5, Nauonal B u m  af Standards, Gaithmburg. MD 20899, 
(301) 921-2374. 

March 12-13: 13th Nmihead Bloenrlneerine Confermm 
Univmity of Pennsylvania, Philadelphia, PA. &tact: Pmf. Kenneth R: 
Fosler. Dep of Bioengineering. University of Pennsylvania, 220 S. 33rd 
St.  Philadelphia, PA 19104. (215) 898-8534. 

March 23-25: Seninar on Human Expmure to Ultraviolet 
Radiation: R i i  and Regulatims, Imcmtional Congress h u e  
RAI, Amrlenkm, The Nahcdanh. Cauact: Ms. A.M.C. Alkemade, 
Minimy of Wdfarc, Health and Cultural A f f a i ~ ,  International Health 
Aff& Division, PO Box 5406.2280 HK Rijswijk, The NaherLulh. 

Mmch 25-27: 1987 European Workshop on Magnetic Resonance 
In Medicine (MRM), University College, Londm, U.K. Contact: Con- 
fern= S e w r i a l ,  hlRM 1987, 47 Bclgntvc Sq., bndon SWlX 8QX. 
U.K.. (1) 235-611 1. 

May 116-20: 22nd Annual Meeting of the Anociation for the 
Advsncement of Medical Instrumentation (AAMI), Westin 
Bonavenm Hael. La: Angelca. CA Canma: Debra Shaver, AAM, 1901 
N. Pon Myer Dr., Suia MIZ, &gm, VA 22209, (703) 525-4890. 

May 18.21: 19lh Annunl Meeting d Radlntion Contml Rogram 
Dirccturs (CRCPD), Baisc, ID. Conwu: CRCPD, 71 Founlain PL, 
I:mkfa% KY 40601. (502) 2274543. 

May 18-21: 1987 Intcmational Geosdcnce and Remote Sensing 
Symporium (IGARS '83, Univenity of Michigan, Ann A h ,  ML 
Contau: Mr. Joan Eadie, Univcrsiry of Michigan Extension Service, Dep 
of Canfcmces and Institutes, 7JX Hill SL, Ann Arbor, MI 48104. 

Mav 18-22: The 1987 National Aermace and Elcdmnlrs 
~ o ~ f c r o l c e  (NAECON '871, Daym Convmion Cenar. Dayton, OH. 
Conmu: Cindy Porubcansky, NNAEMN '87. 210 Southerly IIillr, Engk- 
wwd, OH 45322, (513) 2554848. 

May 19-21: EMC Expo '87, T o m  and Cwnuy Hatel, San Diega, CA. 
Contau: Sandra Hamilton. PO Box D. Gaincsville, VA 22065, (703) 347- 
W30. 

Ma& 28-31: 65lh Annual Convention & International 
Expmltion of the Natlonnl Association d Broadcasters 
(NU), Convation Ccnar. Dallas. TX. Contact NAB, 1771 N SL, 
NW, Washingcon. DC 2W6. (202) 429-5350. 

Mnrch 30-April 2: 5lh Inlcrnallon~l Confcrmee on Anlmnns 
and Prupsgaliun, Univcrrity uf Yurk. U.K. Cmuct: ]CAP ?n Secrc- 
laria4 Gnfcm: Setvicco. EE. Savoy Plauc, I m J m  WCZR OBL. U.K 

MICROWAVE NEWS is published bimonthly ISSN 07.75- 
6595 PO Box 1799, Grand Centnl Station, New York, NY 
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April 1-3: 1 .  Eastern Clinlcal Hyperlhmnia Sgmpadum & 
Wakshop, Fmklb Piam Had. Philadclphls. PA. Contau: Dr. M. 
Heinrich Seegenschmiedt, Dep. of Radiation Oncology & Nuclesr 
Medicine, Hahnan- Univcmrty Horpital. Bmad & Vine, Philadelphia. 

We invite i o n t r i b u t i ~  to From the Field, -our column 
fdg news opiniOIIS hm non-io-g radiadon 
community. Letters from readers are also welcome. 

PA 191M. (215) 448-8410. 



CLASSIFIEDS 
-- 

The Journal of Microwave Power and Electromagnetic Energy 
In the third issue of Volume 21 (I986), now available: 

The electromagnetic flooding proces for insitu recovery of oil from Athabasca oil sand R. G. McPherson, 
F. S. Chute wd E. E. Vermeulen 

The reliability of magnetrons for microwave ovens K. Kitagawa, Y. Kanuma, T. O p  and A. Harada 

Effects of pulsed microwave radiation on the contractile rate of isolated frog hearts KC. Yee, C-K. Chou and 
A. W. Guy 

Dielectric response of germinating wheat seeds using a resonant microwave cavity F. L. Shafer, D. Smith and 
I. A. Roberts 

IndnstSy and laboratory news: High frequency plastks welding E.R. Cox 
Current Patents 3.E. Gerling 
Selected papers from the Consumer Appliance (CAS) Programme 
Additional Iudustrial and Medical Symposium Papers 

4 issues per year; back issues available; also in microfiche. 21-year index (1,100 papers and reviews) now available. For 
information on these and other publications, and to order The Journal of Microwave Power and Electromagnetic Energy, 
write.: 
IMPI, W542 Union Village Circle, Ctifton, VA 22024 U.S.A., or telephone (703) 830-5588 

Ill (Visa, Mastercard) 
J. Microwave Power EE: U.S. $75/year in North America; elsewhere (by airmail), and all libraries: U.S. $80/year. 
Printed and published in Canada. Editor: G e o f h y  Voss, Victoria, B.C.: (604) 384-1021. 

THE GEORGE WASHINGTON UNlVERSlW PRESENTS I WASHINGTON. D.C. 20052 

HAZARDOUS RADIO FREQUENCY ELECTROMAGNETIC RADIATION: 
Evaluation, Control, Effects and Standards 
CaurieNo. 588DC-January 7-10. 1987 1n Wrhinglon 0s. Fee: 1750 

The rapid& increasing number ofRFelRtiomagneric cadlaton such ar ladan and high-pbwer ladlo bmdcdsland tel¤vis~ sralioni. Ue 
large number of microwae wens and amn consumer and medlcal RF-generating deulces m use. and the Increased number of indurmal RF 
applications canrtltute potential envlmnmental. occupational. and public health b a r d r .  me nsb of exposure to intense RF fields for senritive 
e l m i c i  equipment ordnance dRncer. fuel% and people ale examined. National defenre. muny and law enforcemem needs and public de- 
mand lor iwreaied Eansumnconwniemes suggest that exposureto RF fields Mnllpmbably imreare. The Uanrmirrion ofralar w r  using EM 
fields ir aneoimanypmnble future~hniquer that mayappreciably lncreare the levelr afel~mnmental RF. 

The prerentatlan provider broader mau(edge and unde~tandmng of the rauner of RF eleciromagnetlc fteldi. Ueir Vanrmisrion and in- 
teraction mechansml how to detect and quantiv Vic fields. and hav to prntect equipment and p w l e  fmm melr elfas. me PreSenraIiM is 
barical&demptnc: v im minimal useof rnaihematicr. Examples ofactual RF field rumy5. investigation oihuman potential UmeYWIuier. and 
M)iCalomblem ralvlm areorovlded. ,. . 

1lir.co.rie r di.lincdfor miiiageo. x Lnr 5 6 .  pllyrcl~nr. a s n m ~ . e n g  n m .  ,nndrlil.?l trly cn sir rnvllcrlinmta r i m  ?.lo rC-Lllry.3nfl 
Id* er#lors!lmr Erronnd. rlcvuonc lyncrn, parl'sli. 2na ewflrner L owr~lorr n govcn.merL ino.Aiiy ar'u acdccmr Ma n*m k l r e r  
v.oa~wl riaWlCLlnP of n~72ldcdi id50 Irm-v lRFl ~miiomannelr ruu#~i~m. .Ir ~ l f ~ l s .  drld tme tm13ni of UIU~K~ nfla0.3n5i .L Tlr i0-6e 
snou~dbeerpec~~~va~uab~e w members aime mRli61 e~ecmnk proferrion, rnanufacturerrafpombieand Lnd-he12radioequipment and . 
uleEaf 1st and indurtnal elmmnici equipmenr 
h s m w ~  h Bemhard E. Keirer and D i  ZoryR Glarer 

1 Fo~fuNlerinformation, oia rouw brochure. contact Shirlw Farlmm120216768350 or 

T e k x ~ 4 9 9 2 1 3 5  . Toll ~r&llWlk24-9773 IUSAl 
TOU F ~ I ~ I  5354%7 IC~M~=I  

I I 
TECHNICAL EDUCATION IS AN INVESTMENT IN THE FUTURE 
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INSIDE. .. 
Fiorida Power Une Award Overturned p. 14 

ELF NEWS m.2-7 . , 
The Taik of Kansas City 

$25 Million Power Line A ward 
Reversed; Healfh Issue Affirmed 

I The Texas Court of Appeals has struck down a $25 million award for 
New and Forthcoming Papers on I punitivedamagesag~nstHoustonLighting& Powcr(HL&P) forbuilding 
Bioeifecfs and HeaMh apower line across school property without receiving proper permission. 
Updated Savitz Study: Cancer Link 
on Firmer Ground 
Fiorida EMF Report Out; Court Ruling 
Makes Standards Moot 
Fiorida EMFPanei: Recommendations 
ABC News Covers Power Llnes 
EPRi Developments 
Assorted Notes 

The court affirmed, however, the remainder of the jG's  decision, includ- 
ing its conclusion that there are potential health effects associated with 
exposure to electromagnetic fields (EMFs) from power limes (see MWN, 
NovemberDecember 1985). 

In his November 5 opinion, JudgePaulPressler'denied the $25 million 
award on the legal ground that HL&P was not guilty of rrespass and 
therefore could not be liable for punitive damages. But he overruled 
HL&P'sconteotion that therewas insufficientscientificbasis forthejury's 
fmding.F'resslerdecidedthattheju~y hadnoterredwhen itfound that there 

- .  
EM1 Blamed for U.S. Army 
Helicopter Crashes 
Record OSHA Fine Cites Lax Radar Testing 
Overhaul of Part 15 FCC RF Rules Proposed 

I was "clear and convincing evidenck" of potential EMF hazards and that 

RF Lighting: FCC Drops Radiated Emission 
Llmiis Below 30 MHz 

HIGHLIGHTS pp.7-9 

Canadian RF/MWStandards 
Chart: Correction 

HL&P had therefore abused itsdiscretion in sitinga 345 kV pawe< line on 

FROM THE FIELD p. 10 
Congressional Hearlngs on Health Effects of 
Power Lines: Dr. Ross Adey's Recommen- 
dations on ELF Standards and Research 

UPDATES pp. 11-13 
MWProtective Ciothing . PMF Teratoiogy . 
Power Lines and TV1. BRAGS Proceedings. 
MW Ovens: The Hot Seller. EiS on GWEN. 
RF Teratoiogy . Engineering Foundation 
Meeting Astronomers vs. Broadcasters. 
CiSPR Publications .Microwaved Bacon is 
Better - Swedish Standard - Health Physics 
on NlER . Reading List. andmore. .. 

CONFERENCES pp. 14- 15 . . 
1988 Conference Calendar 

- 
school property. 

Indeed, F'resslerwrote of"& ominous implications of recent scientiiic 
research" on the health effects of power line~h4Fs. 

Although attorneys for each side agreed with some parts of the 
decision, they hnve both fded for a rehenring, the fxst step towards an 
appeal to the Texas Supreme Court. 

H. Diion Montague of Vmson & Elkins, who i3 representing the Klein 
Independent School District, is confident that the higher court will rein- , smte the$25 million award. In the interim, heis delighted with the way the 1 court ruled on the health effects issue. 'The opGon is devastating to 

, HL&P in its future power line cases," he told Microwave News in a 

I (continued onp.14) 

I Congressional Hearings on 
Power Lines: Follow-Up Seen 

"We are not going to let the issue die," a spokesman for Congressman 
George Miller @-CA) told Microwave News following the October 6 
Honse subcommittee on water and wwerresources hearing on the health 
effects of power lines. "We are ge&g calls from all over thecountry. We 
have had more follow-up calls on this hearing than on any other in a long 
time." 

After the hearing. Miller sent a number of probing questions to eacl~ 
of llie witnesses who had teslified (see MIVN. SeotemberIOctober 1987). 
The responses willbe included in the transcript oithe hearing, which wiU 

(continued on p.10) 



ELF NEWS 
The Talk of Kansas Cify 

The mwd was serious at this year's DOE-EPRI review of hunch is a rare luxury in this field. The audience greeted Dr. 
research on the health effects of power lines in Kansas City. Reba Goodman with a roar of approval when she digressed 
MO.' The meeting was as intenseas a cram session before an from her talk to remind those with the money that, "It takes 
exam. Gone was the attitude that with just a little more work two to five years to get results. Two years is not enough. We 
the health issue would be settled and resistance to new trans- need long-term funding." 
mission lines would evaporate. Withoutadoubt,itwilltakesome time tosortouthow such 

"Everybody is getting the message that the problem needs weak fields can cause such dramatic effects. The latest clue - 
to belwkedat," WE'S Ken Klein said during acoffee break. Drs. Craig Byus and Ross Adey's finding that certain types of 
Another longtime observer, who preferred anonymity, cellulnractivity can go into overdrivein a 60 Hz field (seep.3) 
agreed: "They'vepulled their heads out from the sand. Savitz was much discussed - cspecinlly sincc an AP report on their 
has shocked them." work was picked up by local ncwspapcrs across the counhy 

Only a year ago, at the last DOE-EPRI review, Dr. David the day before the mocting. 
Savitz had announced support for the proposition that ex- The media arc dcfinilcly onto tho powcr line story. A 
tremely weak60Hzmagneticfieldsincreasetheriskofcancer reporter from a Houston, TX, tclcvision station was filming 
among children. Although Dr. Nancy Wertheimer and Ed interviewsin the hall oulsidethc mcetingmm. And afavorite 
Leeper's originalstudy was eight years oldand had sincebeen topic of conversation during Ihc brcnks centered around the 
reinforcedby asecondshldy,Savitz'sresultssomehow tipped proposed ABC World News Tonighl ffigmcnt on the power 
thebalanceandeverythingchanged.This yearinKansasCity, line controversy. (It was subscqucntly broadcast on Novem- 
some people were even talking about being in the post-Savia ber 9 -see p.6.) 
era. Less clear is how the govcrnmont will respond to public 

Any hopes that further analysis of his data would lead concern.TheOctoher6Congrceaional hcaringscametwlate 
Savitz to change his conclusions were dashed when he an- in Washington's budget cyclc to chnngc research agendas. It 
nounced that the association was now stronger than he had is highly unlikely that any agency will initiate regulatory 
previously reported and that he could not find any "variable action because, as EPA's Dave Jancs pointed out, no single 
X" which could explain away the results (see p.4). agency has beon ofliciaily chnrged with addressing theissue. 

This new awareness has not translated into increased "The responsibility is too diiiuffi," he said. - . ' 

government support, however. Money is still tight and those Any agency official who musters the courage to tackle the 
researchers who have managed to stay in business up to now problem will have to decide how to handle the Wertheimer- 
are no more optimistic about the future. Indeed, the DOE'S LeeperandSavitzrcsults, which imp1lcateM)Hz fieldsonthe 
1988 budget is down 15% from its 1987 level to $2.2 miltion order of a few milligauss - his is a daunling prospect for any 
-and that's without possible losses due to across-the-budget bureaucrat who is attached to his job. Dr. Bnny Wilson of the 
cutbacks mandated by the Gramm-Rudman law or by some BateliePacific Northwest labs tried* gct pcople to focus on 
other belt-tightening federal budget compromise. Other the implications of the epidemiological &la. "Whatwouldbe 
sources, such as the U.S. Environmental Protection Agency the response if it turns out that David Savitz's work is true?" 
(EPA) and the New York State Power Lines Project, have he asked. No one volunteered an answer. 
completely dried up. Wilson'squestion isstill anacadcmiconctosomc-hutnot 

Only EPIU has pledged new money - $3.2 million for to the regulators in Florida, who in thc ncxl few monlhs may 
1988, a 15% increase over last year. And, what's more, Dr. set standards for allowable exposures along powor line right- 
Leonard Sagan, EPWs point man for the utilities, does not of-ways. Utilities will be watching public reaction Lo this 
feel constrained by his budget It could grow larger, he said. fotlhcorning proposal closely, because if Florida citizens 

Much of this money will support ongoing work, but EPRI demanda strict cancer-basedstandard, it will spell trouble for 
has also initiated a new basic science program. And every- the industry as a whole. 
body hasbeen waitingto fmdoutwho willbe among thelucky 
few to start new research projects; only three of the 16 
proposals wiUbefunded.Each willgetsupportforthreeyears 
-which is a long time these days. 

The ability to pursue an interesting result or to follow a 

*The Depment of Energy (WE) and Electric Power Research 
institute (EPRI) Review of Research on Biological Effecrs from 
Electric and Magnetic Fie[&, Air Ions and Ion Currents Associated 
with High Voltage Trmm'ssion Lines, Kansas City, MO, Novem- 
ber 2-5. 
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New and Forthcoming Pap ers on Bioefiects and Health 
Byus & Adey: ODC and Cancer Promotion 

Tumor cells exposed to weak electromagnetic fields 
(Ems) show a marked increase in the activity of a key 
enzyme related to cell growth, according to studies by Drs. 
Craig Byus andRoss Adey. "Our experiments areconsistent 
with theepidemiologicaldata showingincreasedcancerrates 
due to exposure to power line fields." Byus told Microwave 
News from his office at theuniversity of California at River- 
side. Adey is at the VA hospital in Loma Linda, C k  

In apaperpublished in the Octoberissue of Carcinogene- 
sis,ByusandAdeyreportthatEMFscanstimulatetheactivity 
of omithinedecarboxylase (ODC). Because ODC isessential 
to the growth of cancer (as well as normal) cells, the fmdings 
are consistent with the hypothesis that 60 Hz EMFs can 
promote cancer. 

Ifrapidly growing cells show aburst of ODC activity, this 
is not necessarily an indication of cancer promotion. Many 
other factors can stimulate ODC synthesis. Dr. David Carpen- 
ter of the New York Department of Health, whoserved as the 
executive secretary of the New York State Power Lines 
hoject, explained in an interview with MicrowaveNews that 
the hypothesis is a good one, but to be totally convincing, 
there mustbe cancer at the end point, not just ODC activity. 
He argued that the experiment that needs to be done is one in 
which a leukemia-pronestrainofa~malsisexposedtoEMFs, 
in order to see if the leukemia rate increases. 

Among Byusand Adey's key experimental findings were: 
ODC activity remained elevated up to four hour; &[EMF 

exposure stopped before later returning to normal. For one 
cell line (P3 mouse myeloma cells), there was no EMFeffect 
aftcra one-hour exposure, but. without any funher exposure, 
ODC activity incrwsed to 175% of that in controls two hours 
Inter. ~~~~~~~ 

A "power window" was observed in Reuber H35 hepatoma 
cells. A 10 mV/cm 60 Hz field induced a nearly 50% increase 
inODCactivity, butn 5 mV/cm field causedonly a very slight 
increaseanda 1 mV/cmexposuyehadnoeffect.~0.1 mV/cm 
field induced a significant 30% increase, however. 
Mcelllinestestedrespondedtothefield-though toslightly 
different degrees. 
H35 cells exposed to 60 Hz EMFs continuously for three 

hours manifested a see-saw effect in ODC activity. One hour 
after exposure, ODC activity was up; an hour later, activity 
returned to baseline levels; and another hour later, it was less 
than in controls. One possible implication of this finding is 
that, if EMFs are in fact cancer promoters, intermittent expo- 
sure to 60 Hz fields may entail a greaterrisk than continuous 
exposure. 

In a second paper, submitted to Cancer Research, Byus 
and Adey report a similar increase in ODC activity in H35 
cells exposed to "athermal" 450 MHz microwaves, modu- 
lated at 16 Hz. Here again, the O X  activity persisted for 

several hours following a one-hour exposure. Microwaves 
modulatedat 60 or 100 Hz had noeffect, however. Inaddition, 
cells exposed to the microwaves had an enhancedresponse to 
a phorbol-ester tumor-promoting agent. 

Cr8ig.V. Byus. Susan E. Pieper and W. Ross Adey. T h e  Effects of 
Low-Energy 60HzEnvironmencatElectromagnetic FieldsUpnthe 
Growth-Related Enzyme Omithine Decarboxylase." Cmcinogene- 
sis, 8, pp.1385-1389, October 1987; Craig V. Byus, K. Karmn. S. 
Pieper and W. Ross Adey, "Increased Omithine Decmhxylase 
Activity in CWrured Cells Exposed to Low Energy Modulated 
Microwave Field. and Phorbol-Ester Tumor Promoters." submitted 
to CancerResearch. See also MWN, July/August 1983. 

Milham: Cancer Among Radio Operators 

In a new epidemiological study, Dr. Samuel Milham has 
found that amateur radio operator licensees have a significant 
excess mortality due to acute myeloid leukemia (AML), 
multiple myeloma and perhaps certain types of malignant 
lyqphoma Milham's results will appear in the January 1988 
issue of the American Journal of Epidemiology. 

Following up his 1985 study of members of the American 
Radio Relay League (m), published in the Lancet as 
"Silent Keys:' Milh& niatched data h m  the Federal Com- 
munications Commission's licensee fdes with death certifi- 
cates in California and Washington state. He identified 2,485 
deaths between 1979 and 1984 and observed a itatistically 
significant increase in AML - standard mortality ratio (ob- 
servedlexpected x 100) = 176 -a fmding consistent with the 
pattern observed among electrical workers. 

Milham, who is with the Department of Social andHealth 
ServicesinOlympia,WA,andwhowasthefmttoreportalink 
between occupational exposure to EM& and cancer, notes 
that the deathcertificates of 31% of Washington stateamateur 
rndiooperatorlicensees list occupations with EMFexposures. 
Job data were not available for the California deaths. 

In a telephone interview, Milham told Microwave News 
thatanalysis of thesame datasetby licenseclass indicates that 
novices, who have a limited history of exposure, showed no 
excess mortality. This finding will be published in a later 
paper. 

SamueiMilham, Jr,"IncreasedMortality in Amateur Radio Opaa- 
tors Due to Lymphatic and Hemafopoietic Malignancies. American 
~ o u r ~ ~ o f ~ i d e m i o l o g y ,  127, January 1988. forthcoming. See also 
MWN, JulylAugust 1982. May and July/August 1985 and March/ 
April 1986. 

Perry & Pearl: Depression in High-Rise Apts. 

If the magnetic fields from distribution lines are strong 
enough to explain increases in childhood cancer rates, can 
fields from power lines in high-rise apartment buildings have 
any health effects? In the January 1988 issue of PublicHealfh. 
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British researchers Drs. Stephen Perry and Laurence Pearl 
report fmding evidence that people living near main electrical 
supply lines in tall buildings have higher incidences of some 
types of beart disease and depression. 

In theearly 1980s.Pq-incollaboration withDr.Robert 
Becker's research group at the Upstate Medical Center in 
Syracuse, NY -reported a tendency towards suicide among 
those living near power l ies.  Perry retired from a career as a 
general practitioner in 1986, and is now pursuing research on 
power line health effects. 

Perry andPearl selected the hospital records of those who 
lived in apartment buildings nine or more stories high in the 
English town of Wolverhampton and then divided them into 
two groups - those "near" to and those "distant" from the 
building's power cable. Among the "near" group, there was 
signircantly more "myocardial infarction, hypertension, is- 
chaemic heart disease" @=0.056) and "depression" @=0.03), 
but significantly less "personality defect, anxiety, agitation, 
young confused" W.026). 

For apartmentson thesameflwrof a building in which the 
power mains were located on one side or the other, magnetic 
fields were, on average, 1.54 mG higher in the "near" apart- 
ments (3.15 mG) than in theZ'distanT apartments (1.61 mG). 
The difference was as high as 2.29 mG between apartments 
thatweretheclosest(3.77mG) andthosethatwere the farthest 
away (1.48 mG) &om the building's power line. Contrary to 

some published repom, Perry and Pearl's measlqcments 
indicated that magnetic fields were higher on theupperfloors, 
than on the lower flwrs. 

"The fmdings are not conclusive." Perry and Pearl argue, 
"but they clearly indicateaneedforfderinvestigation with 
larger samples." 

Stephen P a y  and Laurence Pearl, "Power Frequency Magnetic 
Field wdIkess inMulti-SroreyBlo&."PublicHenNh, 102, Janu- 
ary 1988, forthcoming. PublicHealIh is thejournal of the Society of 
Community Medicine and is published in the U.K. Soe also MWN, 
December 1981. 

RlvaS: Effects on the Second Generation 

Mice exposed to 50 Hz pulsed magnetic fields (PMFs) 
overtwo successivegenerations showedsignificant decreases 
in body weight in the second generation, but not in the fust 
generation, according to anew study from Dr. JoseDelgado's 
former laboratory in Madrid, Spain. 

Dr. L. Rivas and coworkersreport that the second genera- 
tion mice exposed to either 83 pT or 2,300 pT, 5 millisecond 
PMFs showed significant decreases in weight Because the 
difference in the effect at the two exposure levels was small, 
the team suggests that the strength of the fieldis4'of relatively 
little importance." They also found significant changes in 
bloodglncoseandtriglycerides only in thesecondgeneration. 

Updated Savitz Study: Cancer Link on Firmer Ground 
Additional data collection and analysis by Dr. David "The discrepancy is no longer worth sorting out" 

Savitz have strengthened his fmding of a link behveen Savitz found only a weak associationbetween measured 
exposures to 60 Hz magnetic fields and childhood cancer. magnetic fields and cancer when he used a 2 mG threshold 
The new results, presented at the Kansas City, MO, review for classifying the 60 Hz exposed group. When he changed 
ofpowerlinehealtheffectsonNovember4th.haveremoved the cutoff to 3 mG, the ch'idhocd cancer risk became 
some of the earlier ambiguities: the association is now "notablylarger:'thoughlessprecise,againduetothelimited 
similar for both estimated and measured magnetic fields. sample size. 
Also, Savitz has checked and rejected other variables that Some reviewers have suggested that air pollution from 
could explain away the cancer-power line link. vehicular traffic along major arteries which are also mutes 

In his preliminary results, Savitz reported that the in- for high current distribution lines may explain the observed 
creased rate of childhood cancer was significantly associ- cancer link. In Kansas City, Savitz said that he had now 
ated only with the index devised by Dr. Nancy Wertheimer examined this possibility and concluded that traffic density 
and Ed Leeper as a surrogate for long-term exposures. The is not a confounding variable. 
increased cancer risk was more modest and not statistically Savitz also reported that he could discern no evidence of 
significant when correlated with instantaneous measure- a dose-response relationship between cancer incidence and 
ments of magnetic fields - leading some critics to question the length of time lived near a high current power line. Dr. 
thereliability ofthefmdings(see MWN,November/Decem- Nancy Wertheimer told Microwave News that she is "not 
ber 1986). especially surprised" by this finding,"because weareproba- 

After tracking down some of the missing exposure data bly dealing with cancer enhancement, rather than initiation. 
and updating his analysis, Savitz has narrowed the differ- OurandSavitz'sdalaarebothconsistent with thehypothesis 
ence to the point thatheis satisfied that it is inconsequential. that the effects of the fields are fast acting." 
The association with measured magnetic fields is still not Savitz, who is with the University of North Carolina 
statistically significant - due to the small number of cases. School of Public Health in Chapel Hill, and his coaulhors 
But, as Savitz said in an interview with Microwave News. have subrnilted their results to the American Journal of 

Epidemiology. 
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No effects were observed on serum proteins and cholesterol. 
Rivas concludes that his results are consistent with previ- 

ous studies by Drs. Andrew Maxi110 and Robert Becker and 
that,thoughthey may bedue toacumulativePMFeffect,they 
are "more probably" due to a "genetic influence on the 
exposed animals." 

L. Rivas, M.k Omza and JMR. Delgado, 'Wuence of Electro- 
magnetic Fields on Body Weight and Saum Chemistry in Second 
Generation Mice," Medical Science Research, IS, pp.1041-1042, 
1987. See also MWN. MmhJApril 1986. 

at the edge of aright-of-way of 1-2 kVlm and 50-100 mG for 
theelectricandmagneticfields,respectively.Thepanelnoted 
that the DER set only "interim" standards- to be reevaluated 
in no more than three years. m e  full text of the panel's 
recommendations is reprinted below.) 

Then, on October 8th, the Florida Court of Appeal (First 
District) reversed the decision by the state Siting Board- the 
governorandhis cabinetmakeup theboard. In FloridaPower 
Corp. vs. State of Florida et al., the three-judge panel ruled 
that power lines can be approved without statewide EMF 
exposurestandards.aslongas each lineis evaluatedouacase- 

Recently Published 

Dr. Nancy Wertheimer and Ed Leeper have extended their 
analysis of cancer incidence among adults living near high 
current pow% lines (see MKW, January/J?ebruary 1983). 
Their paper, "Magnetic Field Exposure Related to Cancer 
Subtypes," appears in the Annalsof theNew YorkAcademy of 
Sciences, 502, pp.43-54,1987. 

The Battelle studies on the developmental and reproductive 
effects of multi-generational exposureof miniatureswineand 
rats to 60 Hz electric fields are reported in two papers in the 
most recent issue of Bioelectromagnetics (8, pp.229-242 and 
pp.243-258.1987, and s e e m  MarcWApril1986). 
Three recentpapers oncyclotron resonances of calcium ions 
by Drs. Bruce McLeod and Keith Cooksey of Montana State 
University in Bozeman, Dr. Stephen Smith of the University 
of Kentucky in Lexington and Dr. Abe Liboff of Oakland 
University in Rochester, MI, have been published: two pa- 
pers, one on diatoms and one on lymphocytes, in the Journal 
ofBioelectricify, 6, pp.1-12 and pp.13-22,1987; and another 
on diatoms in ~ioe~ectroma~netics. 8. uw.215-227.1987. . .=. 
~ r .  p h i p  Landrigan of theklount ~ ina i~choo l  of~edicine 

in New Yo*, NY, includes a discussion of 'Leukemia and 
Electromagnetic Fields" in his paper on "Occupational Leu- 
kemia," appearing in Occupational Medicine:State of theArt 
Reviews, 2 ,  pp.179-188, January-March 1987. 

Florida Report Out; Court 
Ruling Makes Standards Moot 

As the Florida Department of Environmental Regulation 
@ER) entered the f i 1  stages of rulemaking for power line 
electromagnetic fields @MFs), a state court of appeals ruled 
that exposure standards are not legally required. 

The EMFrules have been under development since early 
last year, after the Florida Siting Board denied the Florida 
Power COT. apermit to builda 500 kV line without exposure 
standards (see MWN, MarcNApril 1986). In 1983, the state 
legislature orderedEMF standards, but they were stalled by a 
lack of both funds and expertise within the DER (see MWN, 
July/August 1983 and Iuly/August 1984). 

Inearly October, theFlaridaEMFAdvisoryPane1, which 
was set up to guide the D m ,  recommended maximum EMFs 

Florida EMF Panel: 
Recommendations 

1. It would be prudent to keep the long-term exposure to the 
population to low values, by so far as possihlerouling aans- 
missionlines outside of residential areas. andwhere this is not 
possible, to limit the magnetic and electric field strengfhs at 
the edge of the right-of-way (ROW). 
2.Thereshouldh an interirnstwdardregulating elechic Md 
magnetic fields (EMFs). The intaim should be for no more 
thanthreeyenn.Themaximumelechicfieldattheedgeofthe 
ROW should be from 1-2 kV/m. The maximumelectric field 
within the ROW should notexcccd 8 kV/m. The magnetic 
field standard for maximum load conditions should not ex- 
ceed 100 millicauss imG) at the edce of the ROW xhile the 
l imitfornom~load;sho~ldbeabo~t50m~ at theedgeof the 
ROW. 
3. It is stmnelv remmmended that the federal eov&ent 
should: (I) a~ptstandnrds for electric and magnLc fields so 
utilities would have consistent standards nationwide, and (2) 

into thepot&tial healtheffccu;of;icchc kdmagneticfields 
from 60 Hz sources and encourage research inm mech;misms 
for reducinc! exuosures to EMFs. 
4.~n~stale~ml~ado~tedshouldre~~tilitiesmdesignncw 
lines forpossible retrofitting of cngineaed controls mreduu: 
EMFs if research should conrrm adverse healh effects. 
5. Any mle should consider the fact that it is more implnnt 
to how the effects on humans of fields from lransmission 
lines than the m e  magnitude of the electric field within the 
humanbodv.Themaenirudeoftheelecaicfieldwithinabodv 
may be useful in un&standing any effecu; on that body. . 
6. The potential problemof EMFeffccts from exisling dish- 
bution lines and substaliom should be mmidaed after stan- 
dnrdsfor new facilities are adoptedand aftaxientificknowl- 
edge demonstrates a clem health hazard Placement of distri- 
bution linesoncleu.ddicatedROWs would allow for better 
mumtion of the nuhlic. if needed. .~ ~~~- ~~~~. 
7. Thae appenn to be some merit in adopling both electric 
field standards and magnetic field standards. Elecvic field 
stwdardscanreduceth~perceptioneffecls.shock.tinglingor 
hair vibration. to a tolerable level and keep contact shocks to 
shortcircuitcurrenu; to less than 5 m.4. Since muchresearch 
into heal& effects seems to be concentrated on maenetic - 
fields, a magnetic field smdard appenrs appmpriate. 
8. Liule evidence has been found to indicze any synergistic . .  - 
effects between electric and magnetic fields. 
9. The noise of transmission lines as well as mild, nuisance 
shocks induced by EMFs should be addressed in a rule to 
protect the public welfare. 
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ABC News Covers Power Lines 

Excerpted below is ABC Television's November 9th 
World News Tonight report on the health effects of 
power lines. 

ABC News: ... New York state has spent six years on 16 
studies to determine the effect of magnetic fields on 
human health. The official report concludes up to 15 

-> ---- ----- 
The DER's Buck Oven, who is in charge of writing the 

EMFrules, told Microwave News thatthedecisionon whether 
to issue the rules is now np to the DER's Rule Review 
Committee, which is made up of the department's senior 
management The committee will take up the issue at a 
meeting in mid-December. 

Oven added that thelegislatureis still on recordas desiring 
EMF standards and that local utilities do want rules adopted. 

Foracopy of thepanel'sreport, contact: BuckOven,DER. 
2600 BlairStoneRd.,T~dlahasee,FL32301,(904)487-2522. 

I percent of all childhood cancer could be the result of 
exposwetom3gneticfields. ~t is themost solidevidence I EPRl News 
todate accordingtoatop~ew Yorkstatehealthofficial. 
Dr. David Carpenter: This may be as significant an 
understanding of the origin of cancer in man in the 20th 
century as anything that's happened since the under- 
standing that smoking causes cancer. 
ABC News: A recent study in Denver found that chii- 
dren who live in homes with higher magnetic fields are 
twice as likely to develop cancer as those who do not. 
Dr. David Savitz did the research. 
Dr. David Savitz: We looked at the parents' smoking 
habitsandmedicationuseandthefamily incomeand we 
adjusted for anumber of thosefactors and still it didn't 
explain away the association we saw. 
ABC News: Scientists are now hying to pin down 
exactly what magnetic fields do to the human body. In 
San Antonio, Dr. Jerry Phillips subjects human leuke- 
mia cells to magnetic fields. He says it makes these 
cancer cells grow faster. 
Dr. Jerry Phillips: In our studies we've seen increases 
in growth anywhere from 2 to 24 fold. 
ABC News: So far there is no proven effect on normal 
cells. But all of this research has the electric power 
industry scrambling for answers. 
~ r .  ~eonard  Sagan I think there is sufficient reason to 
conduct research and we're doing so. 
ABCNews: So is the federal government. Uncle Sam is 
paying for research at this lab in Kansas City where 
human volunteers are exposed to the same kind of 
magnetic fields you fmd right under power lines. The 
results show magnetic fields cause the heart to slow 
down and reduce mental concentration. But the experts 
disagree over whether enough is known to take action. 
Dr. Leonard Sagan: Based on the evidence that exists 
there is no cause for concern or panic among members 
of the public. 
Dr. David Carpenter We cannot afford to sit on our 
duff for another five or ten years waiting for additional 
research projects to be done without taking some action 
on this issue. 

The Electric Power Research Institute (EPRI) has p m  
duced four videotapes on power line electromagnetic fields 
(EMFs) and the institute's radiation program: (1) Electric & 

I Magnetic Fields andHuman Health, 15 minutes, narrated by 
Dr. Leonard Sagan; (2) Electric &Magnetic Field Epidemi- 
ologic Studies, 15 minutes, narrated by Robert Black; (3) 
Measuring Electric & Magnetic Fields, 7 minutes, and (4) 
Using the EMDM, 9 minutes, both narrated by Dr. Stanley 
Sussman. (EMDEX stands for electric and magnetic field 
digitalexposure-itisaportable dosimetry system.) Copies of 
the tapes are $50.M) each; tapes 3 and 4 are on the same reel. 
Order from: Susan Rapone, EPRI, PO Box 10412, Palo Alto, 
CA 94303. 

The cover story in the OctoberINovember issue of the 
EPRI J o w ~ l  is "EMF and Human Health." The same issue 
also features an editorial by George Hildy, EPRI vice presi- 
dent in theenvironment division, titled1'FieldEffects-A Call 
for Research." 

Sagan, who is the manager of EpWs radiation studies 
program, is also the author of a new book: The Health of 
Nations: True Causes ofsickness and Well-Being, New York, 
NY: Basic Books, 233 pp., $19.95. 

Utility Sutvey: ROWS Are No. 1 

Inarecentsurvey,EPRImemberntilitiespredictedthatthe 
siting of transmission line right-of-ways (ROWS) would be 
their number one environmental issue after 1995. For 1986 
through 1995, theutilitiesrankedROWsfgthafterPCBs,acid 
rain, hazardous waste disposal and leaking underground stor- 
age tanks. When asked to rate environmental R&D concerns, 
the utilities ranked biological effects of electric and magnetic 
fields second only to acid rain. These results are cited in the 
Ninth EPRI Member Utility Survey Results (EPRI P-5160- 
SR), July 1987. 

Advisory Subcommittees 

EPRI has set up three subcommittees for advice on its 
radiation studies program. Listed below are the members of 
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the subcommittees, all orwhom serveon the overall radiation 
studies program advisory committee under the chairmanship 
of Dr. GibertOmenn, the dean of theuniversity of Washimg- 
ton School of Public Health in Seattle. 

Basic Sciences Radiation Studies Program: Dr. M& Blank 
Columbia Universitv. New York NY: Dr. Kenneth FOSLT. Univer- 
sity of ~enns~lvanii ~hiladclph&; &. Murvin Goldman (co-chair- 
man). Laboratory for Energy-Related Health Research, University 
of California, Davis; Dr. Arthur W. Guy. Bioelecmmagnetia Re- 
s m h  Lab. School of Medicine, University of Washingtall, Seattle; 
Dr.AliceM&, Department of Obstetrics andGynecology, North- 
western Universitv Medical School. Chicaeo. IL: John McFeters 
(utility Liaison), ~ivision of ~ccu~a~ional  KAth A d  SaFety. Ten- 
nessee Vallcv Authority. Muscle Shouls. AL: Dr.Thornas Tcnforde 
(co-cha~m&). ~ a ~ c e  ~ e r k e l e ~  ~aborntory, Berkeley, C k  

Epidemiologic Studies: Dr. A.A. School of Public Health 
University of California, Lns Angeles; Dr. Patricia Buffler (chair- 
woman). Schoolof PublicHealth. University ofTexas, Houston; Dr. 
Philip Cole. School of Public Health, University of Alabnma, Bir- 
mingham; Dr. Robert Hardy, School of Public Health, University of 
Texas. Houston; Beny Jensen (utility liaison). Public Service Elec- 
tric andGas, Newark, NJ; Dr. CarlM. Shy. Schoolof Public Health 
University of North Cmlina. Chapel Hill. 

Assorted Notes 
The Edison Electric Institute @El), based in Washington, 

DC, is reactivating its electromagnetic fields 0 task 
force. Although formed in 1983, the task force was not very 
active until last summer, when the Savitz study was released 
by the New York State Power Lines Project. According to 
Richard Loughery, manager of EEI's environmental pro- 
gram, the institute is now uacking power line developments 
very closely and is gelling information out to its members - 
investor-ownedutitities.lougherynotedthattheinstitutewill 
not be duplicating the work of the E l e c ~ c  Power Research 
Institute(EI.~:EEIwillbekeepingcompaniesupto-dateon 
new research, media coverage and regulatory and legislative 
developments. 

Citing the risk of miscarriages, the December issue of 
Parents magazine advises pregnant women to avoid using 
electric blankets. The short item b.17) notes that, "Even off, 
electric blankets may threaten pregnancy," and that mothers- 
to-be should use down comforters or layers of woolly 
blankets. Parents magazine has apress run of more than two 
million copies. 

Expesure Assessment: Dr. Dan Bracken (chairman), T. Dan 
Br=kat, Inc.. Portland OR: Louis Hosek (utility liaison). Public .Pmmptedby the~leaseof~oththe~avitzstu~yandthe~ew Saviceof0klnhoma.Tulsa;Dr. WilliamKaune,NationalBureauof 
Stnndards,Boulder. CO; Dr. JimQuackenboss, Divisionof Respira- YorkStatePowerLinesProjectreport, theleadeditorial in the 
tory science, university ~fh,,~, ncson; ~ r .  ~~~~~d wachte~ September issue of IEEE Spectrum is on "Ele@umagnetic 
Department of Electrical and Computer Engineering. U~~cZl'Sity of Ikz~Ids." It endorses continued rerearch and observes that, 
Colorado. Boulder; John Wilson. Consolidated Edison Co.. New "Undoubtedly the general press will follow the mew York] 
York, NY. study panel's findings with tenacity and some enthusiasm, 

and, one hopes, with a minimum of 'yellow journalism'." 

HIGHLlGHTS 
E M  Blamed for U.S. Army Helicopter Crashes 

Electromagnetic interference (EMI) was responsible for Ridder's Mark Thompson: 
thecrashes offiveBlackHawk helicopters-and thedeaths of - In all five Black Hawk crashes, the aircraft were flying at 
22servicemen-since 1982,accordingtoaNovember9repo~ altitudes below 1,000 feet when they suddenly dove into the 
by the Knight-Ridder Newspapers. ground. The Army blamed the fist Ihree crashes on mechani- 

U.S. Army olficials have denied the charge, as have cal and human error. The last two incidents arc slill officially 
spokesmen for Sikorsky Aircraft, the manufacturer of the $6 unsolved 
million UH-60 Black Hawk. Army investigators have strongly suspected EMI from the 

The Black Hawk's stabilator, a movable rear wing d e  outset. After a Black Hawk crashed near a CB transmitter in 
signed to lift the aircraft's heavy tail automatically, is con- March 1986, the Army grounded the helicopters while the 
trolled electronically, rather than mechanically. Some Army cause was sought Investigators implicated three radiation 
accident investigators believe that the logic module which sources-twomicrowaveantennasandaCBtransmi~er.They 
controls the stabilator is vulnerable to EM1 from microwave also warnedthat40 of theBlackHawk's42electronicsystems 
antennas, radar equipment and radio transmiuers. 

Despite official denials of an in-flight EMI threat, the 
Army is now shielding the Black Hawks, according to the 
November 23 Aviation Week. The magazine reported that the 
Army acknowledges that ihe Black Hawk is susceptible to 
EMI - but only when it is on the ground. 

According to a he -mon th  investigation by Knight- 

MICROWAVE NEWS NovemberlDecember I987 

are vulnerable to EMI and that there is a 50 percent chance of 
future accidents. In fact, four members of the accident board 
concluded that EM1 was the possible initiating cause of the 
crashes. Jerry McVey, a former Army major who led the 
investigation, told Thompson, "I was shocked at the lack of 
shielding." 

Seven weeks after the March crash, the Army allowed the 

7 



HIGHLIGHTS 
helicopters to resume operation and officially dismissed the 
possibility of EMIas the cause of the crash. It also deleted all 
mention of EMI from the accident report released under the 
Freedom of Information Act 

An April 1987 incident, in which a Black Hawk suddenly 
dove 2,500 feet after flying near "a large electronic tower" in 
West Germany before the pilots regained control, prompted 
the Army to run extensive EM1 tests at the Naval Air Test 
Center at Patuxent River, MD. The Army concluded that the 
Black Hawk is "susceptible but not vulnerable" to EMI. - The U.S. Navy, which uses similar helicopters called Sea 
Hawks, banned its fist 14 helicopters from flying near radio 
towers and subsequently shielded them to a much greater 
degree than the Army's Black Hawks. 

The Navy tested its Sea Hawks with multi-source radiofre- 
quencies (RF) while the Army used only a single-source. The 
Army said that the Navy's methods were too expensive. 

The Army is adding a hack-up switch to protect the Black 
Hawk's hydraulic system, prohibiting any electrical devices 
from use on board, restricting the speed limit for flights at 
altitudes below 3,000 feet and warning pilots not to fly near 
RF emitters, according to Aviation Week (November 16). 

Record OSHA Fine Cites 
Lax Radar Testing 

On November 4, the Occupational Safety and Health Ad- 
ministration (OSHA) a fine of$4.2 million against 
the Bath Iron Works (BIW) in Maine- the largest fineagainst 
a single employer in the agency's history. Among the hun- 
dreds of violations cited by OSHA were eight instances of 
workers beingexposed to radarradiation; thesecitationscarry 
a total fine of $64,000. 

BIW has contested the citations. It will take months to 
settle the disagreement. 

In March 1986.23 workers claimedthat they wereoverex- 
posed to radar radiation from a U.S. Navy frigate while 
working in thecompany'sPortiand shipyard. Althoughitwas 
raining on the morning in question, the men reported facial 
hurns,red arms andsuntans. BIWdenied that the workers had 
been exposed, and OSHA was unable to show that the radar 
had been turned on and cited the company only for failimg to 
post aradiation warning sign (see MWN, JulyIAugust 1986). 

The November microwave citations were for "willful 
violations," which aredefined as thoseinwhich "anemployer 
either knew that a condition constituted a violation or was 
aware that a hazardous condition existed and made no reason- 
able effort to correct it." They were not based on radiation 
measurements, according to John Chavez, regional director 
for public affairs with the U.S. Department of Labor in 
Boston, MA. He explained that OSHA charged BIW with 
failing to observe its own procedures during radar testing. 

JimMackie, aunionofficialatBIW, toldMicrowaveNews 
that during a tour of the BIW yard, OSHA inspectors noticed 

that the antennas on top of a ship were rotating, and, on 
checking further, found that the radars were tumed on. 

Months after the March 1986 incident, BIW officials 
issued a report which concluded that, 'There is no clear-cut 
cause which we can find to explain the medical findings nor 
is there a clear-cut event we can seek to prevent £ram recur- 
ring." Though the report acknowledged that "fire control 
radars appeared to be the most likely source" of elecfmmag- 
netic energy, the company maintained that none of the radars 
were radiating at the time of the incident 

The accident report is undated and unsigned and is not on 
BIW letterhead. Despite repeated requests from Microwave 
News, BIW representatives never released thereport A copy 
wasmadeavailable by annion official, who said thecompany 
passed it out to BIW workers during a meeting. 

Oneof the23 workers, DennisBrillant, who wasoperating 
a crane at the time of the incident, continues to suffer from 
psychological difficulties. He is still out of work-due at least 
in part to an apparently unrelated health problem. According 
tohisattomey. JohnSedgewickofLewiston, ME,Brillanthas 
beenexamined by aneurologistandaneuropsychologist, who 
both concluded that Brillant's condition appears to be related 
to radiation exposure. 

FCC Proposes Major Changes 
to Part 15 RF Rules 

On October 2, theFederal Communications Commission 
(FCC) issued its long-awaited proposal for a major overhaul 
of the Part 15 regulations governing the use of non-licensed 
radiofrequency (RF) devices. If approved, therules willallow 
the FCC to replace its current case-by-case approach with 
uniform technical standards. . 

Therevision covers both intentional (walkie-talkies, cord- 
less telephones, security devices) and unintentional (YDTs, 
computers, receivers) radiators and proposes both conducted 
and radiated emission limits. 

The FCC is proposing to allow intentional radiators to be 
"operated without restriction as to bandwidth, duty cycle, 
modulation technique or application" from 9 kHz to above 
960 MHz, if they meet the designated liiits (see Table 
below). Above 30 MHz, the radiated liiits are the same for 

Emission LImifs for Intentional Radiators 
Frequency Band Fieldstrength Measurement Distance 

(MHz) f~ Wm) (meters) 
0.009-0.490 2a00/f(k~z) 3W 
0.490-1.705 24WO/f(kHz) 30 
1.705-30 30 30 
30-881 100 3 
88-216* 150 3 
216-960* 200 3 
Above 960' 500 3 

*Limits arc identical for unintentional radiators. 
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intentional and unintentional emitters. Unintentional radia- RF Lighting: FCC Drops 
tors would face no limits below 30 MHz. 

The commission would allow fewer restrictions in some Radiated Limits Below 30 MHz 
new bands in order "to foster entire new categories of Piut 15 The Federal Communications Commission (FCC) has devices and to provide major benefits to both manufacturers its 1986 to set limits on radiated emis- andconsumers." New products might include wireless stereo sions below 30 RF lighting devices. In an October 
speakers,Vmsandcomputers.Thesenewban&arePrimm- g decision, the commission concluded that existing re@- 
ily thosealready allocatedto industrial, scientificandmedical tions are adequate to protect communications services-even 
OSM) equipment Other bands (e.g., for safety services) highlysusceptibleonessuchasAMbroadcastingandamateur would be prohibited. radio - from electromagnetic interference @MI) &om RF 

For conducted emissions, the FCC is proposing a limit of lighting. a result, RF lighting devices will continue to be 
250pV in the450kHz-30 MHz band for both intentional and regulated under the FCC's Part 18 rules for industrial, scien- unintentiond radiators. The commission has asked for com- tific and medical devices. 
ment on the need for conducted limits below 450 kHz and Last year, responding to pleas from the National Associa- 
above 30 MHz. tion of Broadcasters (NAB), theFCCpropsedradiatedemis- 

In addition,theFCCplans toProPosemeasurementProce- siom limits, though weaker ones than those requested by the dures for all intentional and unintentional emitters. These will N~ (see MWN, M ~ ~ I J ~ ~ ~  1986). 
be based on the American National Standards Institute In areponandorderreleasedonNovember2, thecommis- (ANSI) C63.2 and C63.4 sbndards as well as on currentFCC sion stated that it was canceling its proposal because most 
procedures. radiatedemissionsbelow 30MHzstemfrompowercordsand 

The proposal is long and and many experts limits on conducted EM1 should effectively deal with the 
preferred not to comment until they had analyzed it. Some problem, and because it did not h o w  of any EM1 inciden&, arguedthat, whiletherevisions wereanimprovementoverthe other than those caused by defective devices. 
presenthodgepodge, the rules were still too complicated. The Michael Rau, an NAB staff engineer, told Microwave 
comment period has been extended until March 7, with =ply NwsthattheNAB hasnoimme&ateplanstopetitiontheFCC comments due on May 9. toreconsider its decision.Hesaidthattheremesome technical 

Robert Horvitz, executive secretary of the Association of questims to radiation from RF.lighting 
North American Radio Clubs, told Microwave News that the devices w ~ c h  must be settled. when these questions me 
propad would encourage the proliferation of new devices, resolved, the NAB might then ask the FCC to t?ke another with thepossibleresult that "local interference in urban areas l,k at problem. 
will drown out the reception of many foreign stations." Meanwhile, the FCC said that it will continue to monitor 

For more information, contact: John Reed. Room 7122, th, development of =fighting. Formore information, con- 
Technical Standards Branch, FCC, Washington, DC 20554, tact: L k e  Volcy in the FCC's O E q  of Engineering and (202) 653-6288. Technology, (202) 653-7316. 

In our lasi issue some of the division signs in the 12-3MHz and3-30 MHz bands were inadvertently omitted. 
Below is the corrected chart. 

Canadian General Population & Occupational RF/MW Exposure Limits 
Frequency Ea-p Ew How Hw 

(Vim nus) Wlm, rms) (Nm, nus) (Nm, rms) 

.Ol-12MHz 600 280 4.0 1.8 
1.2-3 MHz 600 280 4.8ilfl ZllIfl 

I 3-30 MHz 1800fifl or 84Ofifl or 4.8/[fl 
3120fif'7* 1600/[f 'q* 

30-100 MHz 60 or 20' 28 or 10f 0.16 

I 100-300 MHz? 60 or 0.2[fl* 28 or O.l[fl* 0.16 0.07 
0.3-15 GHz 3A5IfY 1.61[F7 O.W3[fY o.w[fY I 

Pop = general population; Occup = occupational; f = fkquency in MHz; E=elecaic Geld; H=rnagnetic Geld 
*Thelowerlimits apply only whentheexposedpenonis less than0.l mfmmelectrical ground; in allothercases the higherlimits apply. t For 100-300MHr. the power density is 1 m W W  for occupational exposure and 0.2 mW/cm2 for general population exposure. For 
1.5300 GHz, the power density is 5 mWlm2 for occupational exposure and 1 m W / d  for general population exposure. 
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C~ngreSSlOflal Hearings (cortlinvedfiomp.1) 

be available in six to nine months. 
In ourlastissue, we  published thefull text of thetestimony 

of Drs. Robert Becker. Jerry Phillips and David Savitz. 
Reprinted below are the recommendations Dr. Ross Adey 
made a t  the hearing. These are adapted from the conclusions 
of a draft report prepared by a panel chaired by Adey for the 
Committee on Interagency Radiation Research and Policy 
Coardination (CIRRPC), which was set up by President 
Reagan's science advisor in 1984 (see MWN. November/ 
December 1985). The panel's report has never been issued 

In other testimony: 
Dr. Leonard Sagan of the Elecuic Power Research Institute 

(EpRI) saidthat theNational Cancer Institute (NCI) wouldbe 
an "appropriate sponsor" of a large epidemiological study of 
childhwdcancer. Sagan alsoemphasized thatEPRIplacesno 
constraints on the publication rights of those who are funded 
by the institute. 

Sheldon Meyers, the director of the Office of Radiation 
Programs a t  the Environmental Protection Agency (EF'A), 
said that while moreresearch is needed on the health effects 
of electromagnetic fields, EPA has no plans in that area. 

Donna Fitzpauick, assistant secretary of the Department of 
Energy @OE), said that the DOE is committed to continued 
funding of research on the health effects of power lime fields. 

FROM THE FIELD 
Congressional Hearings on the Health Effects of Power Lines 

Reprirtled belowarelhe "Recommendntionr" made by Dr.Ross pmgmmat thistimeallemphasizcthcurgency ofimplcmentingsuch 
AdeyofrheVAHospital.LomaLindo.CA,inhirreslimy beforethe a pmgmm in the immediate future. 
House subcommirfee on waIer andpower resources on October 6. 3.Itwillbeofthchighestimwnanceto cnsureamamiateloneterm .. - 

funding of this &arch, -to be conducted on a team basis by 
A. StepsTowardsImpiementation of Health Safety Stan- appropriately skilled scientists. Failure to institute research pro- 
dards grams on this basis will prevent formation of these teams. with 
1. There is a growing and even urgent need for early establishment inevitable wnsequences for the quality and timeliness of urgendy 
of national safety standards dmt would govern exposures to non- needed research 
ionizing EM fields in the worblace. in the home and in the genernl 4.Thcre will bcamandatory requirement for close intadisciplinvv - - - 
environment. collaboration between ph$icaf and biological scientists f f u &  
2. These standards would be regarded as interim at the time of research goals are to be achieved. 
promulgation. sincecurrent euidemiologicalknowledge andexpsi- 5. Specificresearchgods include studies of EM fieldeffects onfetal - 
ken~ll;vidence remain in&mplcte in-ptcciscly & f i g  m&ha- dcvklopment; responses of the immune system with emphasis on 
nismsofEM fieldintcraction withbody rissucs and inevaluaringthe compromised functions that may lead to malignant diieasc; asearch 
exactmlcoftheseEMfieldsinhum~disease.Althoughincom~lele. for physical and chemical mechanisms underlying these sensitivi- 
currentknowledgemay be mnsideredadequatefore~blishm&tof ties;&luding themolecularbiology of inferce~ul~communication 
interim standards. disrupted in cancer promotion; interactions between drugs and 
3.Intelim standards should cover exposures to environmental fields cancer-promotingchemicals atcellmembranes; andEMfieldeffects 
from ELF huenc ies  &low 300 Hz) to millimeter waves at 300 on reswnses of hormonal and neumremlatorv substances in brain ~ 

GRz. For radio and nkmwaves, an'early &uiranent involves tissucklaring to biological rhythms an> stresf responses. 
considcmtionofpulsc-oramplitude-modul~ionofthecanicr wave, 6. Special exposure facililies will be required lo evaluate effects of 
since thcsc low bcqucncy chnracteristics of the field largely deter- long-term, intermittent exposures in a variety of animal models. 
mine modes of tissue interactions at athermal field levels. These facilities are needed for both low-frequency and radio h. 
4.Beyondestablishmentofinterimst~dards,amaiorncweffonwU quency studies. They should be established as national regional . . 
beneiessary inreviewing currentresearchdevelo~mmts and inmr- centers. 

- 
prating new knowledge into morereiined andmore comprehensive 7. Epidemiological studies will elucidate mmlates between EM 
standards. field exposure and increased risks of disease and teratological 
5. There is need for an interaaencv cwrdinatina gmun with coeni- uroblems infetaldevelo~ment.E~idemioloeicalsNdies willbemost 
m c e  o v a  the whole spe~truk ofthe national &;earc'h and regha- effective when wnducnh with iAights into;hc mechnnistic basisof 
tory cffon In the pas& the Eleclromagnetic Radiation Manngcmcnt EM field bioeffects, including responses to long-term in td t t en t  
Advisory Council (ERMAC) offned much-needed foci forresearch exposures. Epidemiological yardsticks derived from studies of ion- 
planning and diiseminalion of information. This necd is now espc- izing radiation in cancer offer little in the design and conduct of 
cially acute, in rimes of small budgets and restricted funding. Lackof needed studies in non-ionizing radiation. 
communication between federal agencies and other funding bodies 8. Implementation of a national research m g m m  should lake ac- 
hampers research and enhances ris-ks of duplication of eff&. couniof administrative experience and mission orientation of those 

federal agencies with previous commitments to bioelectromagnetic 
B. Research Program Priorities and Logistics research. Successful pmgmm management in this research field 
1. There is now substantive exmrimental evidence for sienificant reuuires broad exmrience in interdisciolinatv research between the . A 

modulationof physiological fur~~tionsinthemammnlianb&!~ from ph;sical and lifeicienccs, and a keen awmncss ofcurrentdcvelop- 
exposure to environmental EM fields at levels below those pmduc- ments at the frontiers of elecnicnl and electronic engineering appli- 
ina sizniticant tissue heatine. cations. Those federal agencies alreadv exmrienckl in these s k i -  - , . ~ 

2 . ~ 6 h  funher research wzl be necessary to establish the physical tiveareasofcr~tivcintedisciplinaryrescarchmay mcrilmnsidaa- 
natureofmechnnisnuofinteraction. whichinvolvcnon~uilibrium lion for continuing lead roles. Agencies with missions rcslrictcd to 
stales and long-ranae interactions in biomolecular s v s k .  The the health sciences and withoit these bmader commitments or 
magnitude of &e pmblcm its importance in the con&[ of human appropriatepreviouscxperienccmay mnslrain thctimcly andeffec- 
health anddiscase, nnd the absence of anadcquatc national research tivc development of urgendy needed new howledge. 
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UPDATES 
BIOLOGICAL EFFECTS 

Magnetic Field Terntology,.Areseaxh group from the Ca- 
nadian Bureau of Radiation and Medical Devices in Ottawa 
and Bio-Research Labs in Senneville, Quebec, has failed to 
find major effects of sawtooth magnetic fields on developing 
rat embryos. The team exposed groups of female rats to 18 
=fieldsseven howsaday for 15 daysbeforepregnancy and 
for 22 days during pregnancy, at three intensities: 5.7.23 and 
66 pT. Speaking at the power Sine health effects review in 
Kansas City, MO, on November 3, Dr. Maria Stuchly of the 
radiation bureau said that the team's working hypothesis was 
that theinduced current (dB/dt) is the crucial variable. Atthe 
three exposure levels, the timerates-of-change of the mag- 
netic field were0.48.1.82 and 5.65 T/s, respectively. Stuchly 
said thatwhen the results wereanalyzedon the basisof litters, 
there were no signiftcant effects on the weight ofthe fetuses, 
the number of malformations or the number of fetuses per 
litter. In the group subjected to the highest exposure, there 
was, however, a statistically significant increase in minor 
skeletalanomalies-reduced ossification ofribs. Stuchly said 
that while the experiment was prompted by the Swedish and 
Spanish teratological studies on mice and chick embryos, 
which suggestedpregnancy risks for VDT operators, she had 
not attempted a replication of those studies. She told Micro- 
wave News that by exposing the rats only seven hours a day - 
in contrast to the 24-hour exposures in the previous studies - 
she was hying to better simulate the "real life" exposure 
conditions of VDT workers. 

RFTeratology ... Oneof themost intriguingfmdingsinrecent 
years is the report by a team of Italimresearchers, led by Dr. 
Santi Tofani at the Public Health Labs in Ivrea, showing RF 
teratological effects in rats at extremely low power levels - 
SAR= l.lxlOd W/Kg (see MWN, NovemberDecember 
1986). Now Drs. Shin-Tsu Lu and Sol Michaelson of the 
University ofRochester,NY, haveexpressed theirWsurprise" 
at the lack of technical details in the paper. Writing in the 
November issue of Health Physics, they concede that the 
Tofani paper "may prove to be alandmark observation:'and 
then they outlimesomeofthedetails they wouldlikeexplained 
- e.g., the size of the plastic animal cages and the type of 
absorbing materials used in the exposurechamber. In a reply, 
after answeringtheseandother specific questions,Tofani and 
coworkers conclude, 'We want to point out that for the vast 
majority of people, the exposure to RF and MW fields is a 
long-term, low-level one to various waveforms that spread 
over a vast frequency of the spectrum and therefore the 
determinations of potential biological effects due to exposure 
to RF and MW have to be seen within this frame. The SAR 
parameter is not adequate for describing all these exposure 
conditions. Therefore, the thermal hypothesis may be a mis- 
leading prejudice." 

COMPATIBILITY & INTERFERENCE 

Power Lines and TVI ... TheCanadianElectrical Association 
(CEA) has issuedanew report-its third-on TV interference 
(TVI). According to a study by Ontario Hydro, the greatest 
sourceofintederensfromdistributionlines isgapdischarges 
from loose pole hardware, eithercapacitively or conductively 
coupled to the line voltage. The CEA also tested a new TVI 
measurement method based on noise amplitude distribution, 
originally proposed by EPRI in an earlier CEA project, but 
does not recommend it because of the required sophisticated 
inshumentation. Instead, the report favors the more com- 
monly usedCISPRquasi-peakandmspararneters. Acopy of 
the report, Wlnterference Study on Distribution Test Line. 
Project 205 D 406, is available for $35.00 (CEA members), 
$50.00 (non-members), prepaid from CEA, R&D Division, 
Suite 500, One Westmount Square, Montreal, Quebec H3Z 
2P9, Canada, (514) 937-6181. For more information, contact 
J.A.Roiz,at the same phonenumber. See also MWN, Septem- 
ber1October 1986. 

Astronomers vs. Broadcasters.-The frequencies once re- 
served for British radio astronomers have been taken over by 
broadcasters, according to the October 1 New Scientist. Under 
an internationalagreement, astronomers areallowed to use26 
frequencies between 37.75 MHz and 49 GHz, but have fmt 
choice on only 14 of those. The other 12 have, up @ti1 now, 
been left clear by broadcasters as a "favor." But now that the 
British govenunent wants to start a fifth television network, 
broadcasters will need extra channel space. Writer Barry Fox 
notes that the astronomers have no legal recourse. See also 
Fox's piece, "CorruptPower Corrupts Computer Daa"  in the 
magazine's October 29 issue. . 

MEETINGS 

A Two-Edged Sword.,TheEngineeringFoundationisspon- 
soring a week-long conference, Electromagnetic Radiation: 
A Two-EdgedSword, scheduledforMarchU-April 1 in Santa 
Barbara, CA. According toRon Peterson of AT&TBellLabs, 
who is co-chairing the meeting with Dr. Paul Tyler, a private 
consultant formerly with the U.S. Navy, the meeting was 
prompted byrecentresearchon powerlinefields-notably the 
Savitz study - as well as by work on calcium efflux and other 
frequency-specific effects. The press release announcing the 
meeting notes that, "There is a concern that a schism may be 
developing between some users of electromagnetic energy 
and a part of the scientific community. This conference has 
been organized to help bridge that gap ...." A similar meeting 
was held in October 1984 (see MWN, April 1984). Atten- 
dance, which costs $575-$725, depending on whether one is 
sharing aroom, is by invitation or application only. Peterson 
said that the meeting will be held only if there is enough 
interest; heestimated that theminimum auendance wouldbe 
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UPDATES 
approximately 100 people. For more information, contact 
Hamld Comerer, Engineering Foundation, 345 East47th St ,  
New York, NY 10017, (212) 705-7835. 

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

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

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

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

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

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

OCCUPATIONAL HEALTH 

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

OVENS 

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

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

PEOPLE 

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

STANDARDS 

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

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

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

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

bioeffects debate and the cutbacks in research funding in 
"Power L i e s  and Cancer: The Evidence Grows:' which 
appears in the October issue of Technology Review, an 

13 



Florida Supreme Court Orders 
New Trial in ROW Cases 

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

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

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

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

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

Power Line Suit (continuedfromp.1) 

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

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

Power Line Has Been Moved 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

November 8-10: Journecs Inlernationnles dc Nlce sur Ies Antennfs 
(JINA'S), Nice, Francc. Cmmcc 1.L Guiraud, CNIXPAB - La Tuhii. 
06320 Cep D'AU, France, 93.41.1530. 
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Wertheimer and Leeper 
Reaffirm ELF-Fetal Loss Link 

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

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

"The more commonly encountered baseboard elechic heat does not 
generally cause excessive EMF exposure," Wertheimer told Microwave 
News in a telephone interview. Wertheimer, an epidemiologist, is based at 
the University of Colorado Health SciencesCenter inDenverandLeeper, 
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I A committee of the Radio Technical Commission for Aemnautics 
Black Hawk Hellcopter EM1 Update Call (RTCA) has officially recommended that airline passengers not use com- 
for Cancer Papers NlST on Cable EM1 puters and other electronic devices during Iakeoffs and landings. The 
Shleldlna TEMPEST Market Slows RTCA has also asked the Federal Communications Commission (FCC) lo 
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1989 Conference Calendar 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

I I 
FCC Asks EPA To Reconsider 

RF Guidance Decision 
The Chairman of the Fedcral Communications Com- 

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

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

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

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

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

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

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

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

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

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

HPM Pulses Suppress 
Startle Reflex in Mice 

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

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

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

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

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

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

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

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

Call for a National EMP 
Cancer Study 

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

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

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

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

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

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

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

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

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

New Lawsuit Seeks To Block 
EMPRESS I1 Again 

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

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

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

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

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

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

A spokesman for the Navy said that testing of EMPRESS 
II, whichbegan on June 6,1988,in the Atlantic Ocean, ended 
on August 13. The Navy plans to resume operation early next 
summer and tests on ships are scheduled for the summer of 
1990. 
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