
PUBLICATIONS SHORT COURSES 

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

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

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

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

REPORTS AND PERIODICALS 
BRH 

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

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

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

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

128. A feature report including brond nome ratings. 

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

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

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

RF Heaters 
Guide for Submission of Informotion on IndutriolRodio- 

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

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

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

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

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

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

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

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

VDTs 
Colin Mackay, Humon Foctors Aspects of Visuol Displny 

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

. . 

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

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

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

I I1 
\ 

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

. 

1 

- 
ment on the resolution of the case. 

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

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

I 

1 

1 
i l l ,  

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

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

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

jI 111' 1 1  

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

//:I 
'I I 

1 1 1 ~  11'0ill 

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

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

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

(confinuedp. 8) 

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

I l l ,  

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

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

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

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

I - 
(confinuedp. 8) 



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

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

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

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

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

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

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

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

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

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

suhmitted to the FDA for approval. 
- 

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

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

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

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

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

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

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

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

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

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

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

Bioeffects Literature Digest Published 
The National Telecommunications and Information Ad- 

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

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

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

- ~ -~ 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ElSs Out for Proposed Satcorn Stations 
RCA 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Occupational Health.. . .Two congressmen have introduced bills 
which would move NlOSH out of CDC and into NIH. After holding 
hearings before thc subcommittee on labor and HHS of the House 
Aooronriationr Committee on February 25. Conaressman David 
0b;v i b - w ~ l  soonsored HR 5914. which would reorknize the public - -~ .  . . . . - 
Health Sewice, willr NlOSH becoming oneofthc instilurer under the 
NIH umbrclla. Congrrssman Henry Waxman (D-CAI, cl~airman of 

MICROWAVE NEWS April 1982 





Thomas Maugh I1 reviews the implications of recent findings that 
spccicr ranging from humans to algae contain magnetic material in 
"Magnetic Navigation and Attractive Possibility," in the March 19 
Science.. . . Could quartz-bearing rock emit radio waves before an 
earthquake? If so, they could become the basis of a warning system. 
See the March 20 Science News for details.. . . IMPl's membership 
directoryis now available to theinstitute'smembers for$lO. Contact: 
IMPI, 301 Maple Ave. W.,Tower Suite520,Vienna. VA22180.. . .Dr. 
Vernon Riley died of a sudden heart attack on March 30 while at- 
tending the American Cancer Society meeting in Daytona Beach. FL. 
Riley had been affiliated with the Hutchison Caneer Research Center 
and the University of Washington Medical School in Seattle. He was 
well known for his work on the relationship between stress and 
cancer. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

MICROWAVE NEWS is published monthly, except in January 
and July lSSN0275-6595 PO Box 1799, Grand Central Station 
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States Propose VDT Legislation 
State regulations for video display terminals (VDT) may be on the way. An 

! I 
1 
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1,' I 111 

! , 

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

I ' 

I / I ~  

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

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

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

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

~ - 

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

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

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

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

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

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

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

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

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

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

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

(continued on p. 2) 



VLF Radiation Tests Iconlintred fmnr p . 1 ~  

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

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

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

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

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

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

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

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

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

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

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

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

- oositive ions has been sueeested." uu 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

... NAS To Study EMP Threat 

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

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

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

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



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

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

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

Air Force EMC Center to Close 

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

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

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

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

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

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

FDA Wehdraws Diathermy Standard 

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

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

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

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

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

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

FY84 Military Budget: Requests and Dissent 

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

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

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

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





~ 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

May 2627:SorellireFund~menl111, Wrshinpon. DC. Fec: W. Conlnct: Wdler 
Morgm, Communierrions Cenler of Clarksburg. 2723 Grecn Valley Road. 
Clarkshug. MD 20871. (301) 428-9W0. Repsvtcd. Junc 6-7 in Lor Angdes. CA. 
ad. August 19-20 in Sl. Louis. MO. 
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Microwave News invites contributions to From the 
Field, our monthly column featuring news and opin- 
ions fmm the non-ionizing radiation community. Let- 
ters from readers are also welcome. 

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

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

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

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

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

Exposure Guidance 

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

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

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



HIGHLIGHTS 
MCRP Study on RF 
Measurements 

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

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

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

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

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

Progress Report on Mew York 
Power Lines Studies 

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

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

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

2 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

NJ Adopts and GT Proposes 
ANSI Standard 

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

New Jersey 
New Jersey's Commission on Radiation Protection 

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

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

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

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

Connecticut 
Connecticut lawmakers will vote on adopting the ANSI 

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

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

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

Conferences: 
Busy Summer and Fall 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

BW BW 

& 

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

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

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

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

Annual Total: 6113.3 50.2% 38.8% 



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

Who Reads Microwave News? 

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

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

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

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

SHORT COURSES 

-- 

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

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

Equal Opportunity Employer 

VDT News 
Read the only newsletter devoted exclusively to VDT 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

No readings in subsequent field surveys in 15 cities ap- 
proached the levels calculated for Honolulu. In its advanced 
notice for proposing the guidance (47 FR 57338, December 
23, 1982), the agency repotted that the maximum levels 
found near FM antennas were 350 uW/cmZ in a residential 
neighborhood and 97 uW/cm2 in an office building. The 
agency estimated that more than 99 percent of the popula- 
tion is exposed to less than 1 uW/cm2 (see MWN, January1 
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February 1983). 
The only measurements on a par with calculated levels 

for Honolulu were taken at an isolated antenna farm on Mt. 
Wison in California, where EPA found maximum readings 
in the 1 to 7 mW/cmz range. The agency's April 1977 report 
on these readings (ORPIEAD-77-2) states that Mt. Wiso,u 
is "probably nnique to the entire nation in terms of source 
density and total number of stations." 

Current Status 
In describing developments in Honolulu since 1975, 

EPA's Tell reported in an October 25,1983 memo to ORP's 
lanes that "the principal change has been an increase in the 
number of roof-mounted broadcast antennas." He wrote 
that measurements taken without professional assistance by 
Robert HaU were as high as 8.2 mW/cmz on the rooftop of 
the Villa at Eaton Square condominium. Noting that the 
readings "are in the range of my calculations," Tell con- 
cluded that "the time has come to conduct a cafeful field 
study in Honolulu." 

-- 

In a telephone interview, Hall told Microwave News that 
he believes his measurements "were fairly accurate," 
though he shssed the need for "independent verification." 

The scope of the EPA field survey in Honolulu has not 
been determined. The letters between the FCC and EPA 
only mention the Villa condominium, though Tell's 1975 
report and subsequent comspondence between Tell and 
Hall indicate there are a number of similar trouble spots in 
the city. The FCC's Cleveland told Microwave News that 
the commission expects EPA to take measurements at a 
number of sites. 

Tell suggested in the October 25 memo that the Hawaii 
survey be expanded to include the Lualualei Naval Com- 
munications Area Master Station and the US Coast Guard 
Omega low frequency navigational station elsewhere on the 
island. Tell noted that these sites would "fit directly into 
our interest of conducting federal guidance impact investi- 
gations at US government facilities that have been sug- 
gested as possibly exceeding our proposed guidance expo- 
sure limits. '' 0 

EXCERPTS 
Correspondence and Memoranda on RF Radiation in Honolulu, 1975-1984 

Excerpted below are leners and memoranda to andfrom the Envi- mge. .. .We would not recommend that any present action be 
ranmenml Protection Agency (EPA) and the Federal Communica- taken by the Hawaiian State Health Depment.. ..Because none 
lions Commission (FCC) regarding radiofrequency radiation ex- of the calculateZl values exceeds 10 mWIcd, verification that 
posures in Honolulu, HI. The material was obtained by Mic- actual values are as high as calculated values would not alter our 
rowave News lhroueh the Freedom of  Information Act. recommendation .... The choice of mehopolitan areas [for field " - .  
The following abbreviations are used for state u d  federal 0%~: 
EPAIORP - EPA Ofice of Radiation Programs. Washington, 
DC: EPAISF - EPA Regional Ofice for Region IX, San Fran- 
cisco, CA: EPAILV - EPA Electromagnetic Radiation Analysis 
Branch, Los Vegas, NV: EPAIHI - EPA SmIe Ofice, Honolulu. 
HI; HDH - Hawaii Deparrmenf of Health, Honolulu, HI. 

studies1 will be based on their ease of access. representative 
charac&ristics and potentially unique contributions. These criteria 
do not appear to be met by the Hawaii situation .... 
September 3,1975: Memorandum from Richard Ten, EPAILV, 
to James Channell, EPAISF. In actuality the only exact method of 
determining the exposure level [in Honolulu] would be careful 

May 22,1975: Letter fmm George Yuen, HDH, to James Chan- field measurements.. .. 
neU* EPAISF. The Hawaii State has a AprillZ, 1977: Letter fmm Robed Hall, Director, Yachf Harbor 
lution...requesting Ihe State of Health to Ihe Towers Condominium Association, Honolulu, to EPAIHI. As a 
possible effects of radiation emission fmm broadcast towers and direct result of the new television atop the ~l~ M~~~ 
the advisability of their relocation or redesigo....[Wel call on YOU ~ ~ t e l ,  we have questions that reflect our concern.... for assistance in conducting investigations of radiation emission 
fmm bmadcast towers located in Honolulu .... April 15, 1977: Letter from Richard Ten, EPAILV, to Robed 

Hall. ... a value of 0.9 mWlcm2 might occur at a distance of 350 
luIy 3,  1975: ~ e m a m n d u m  fmm W.D. Rawe, EPAIORP, to feet from the [ua hgoana ~ ~ t e l ]  antema complex, the distaoce Frank Covington, EPAISF. At this time it is premature to discuss you say your building is fmm the ua M ~ ~ ~ ,  ,, ,I am most in- field verification studies, since the need for such studies strongly in in touch about this situation,,,, 
depends upon the bounds placed on potential and possible expo- 
sure by the analytical study [of ~ ~ ~ ~ l ~ l ~  exposures] now under- April 27,1977: Lener from Robed Hall to Richard Tell, EPAl 
way .... LV. According to information that I have developed and informa- 
R~~~~~ 21,1975: Memomndumfrom Winiom ~ i h ,  E P A D R ~ ,  tion that you have sent to me, we apparenuy have a theoretical 
to prank Covinglon, EpAISF, ~ ~ ~ l ~ ~ ~ d  is a by possibility of 450 uW1cmZ in my apartment and 540 uW/cd in an 
~ ~ , ~ i ~ h ~ ~ d  ~~u ofour E ~ ~ ~ ~ ~ ~ ~ ~ M  bnalysis ~ i ~ i ~ i ~ ~ ,  apmen t  on the 40th floor....I request that your agency take 
examines the potential for exposure to radiation fmm bmadcast on-site in Honolutu.... 
stations in Hawaii .... There is a potential for a small number of May 6, 1977: Memorandum from Richard Tell, EPAILV, to 
oeoole to be exwsed in the ranee fmm 1 to 10 mWIcxi?. We term DavklJanes, EPAIORP. ... the Yacht Harbor Towen in Honolulu . . - 
this a significant exposure range, because it lies witlun a factor of may well represent an ideal site for [a detailed, single building] 
10 of the occuoational exwsure standard. and it is of interest to study in that the situation has already uncovered itself, and the 
docu~llent such potential exposures should research indicate that a maximum exposures are predicted to be very intense relative to our 
limiting criteria should be established somewhere in this other metropolitan area survey measurements.... 
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November 16, 1977: Lener from Edward Kummoto, HDH,  to 
James Channell, EPAISF. I have enclosed a copy of "Electronic 
Smog in Honolulu" by Robert W. Hall and a copy of a survey 
report done for KlTV Channel 4 by John Mullaney, Consulting 
Radio Engineer, "Engineering Statement in Support of Response 
to Comments of Robert W. Hall Regarding Electronic Smog in 
Honolulu." Would you please determine if Mr. Mullaney's report 
appears to be valid .... 
December 2,1977: Letter from Richard Tell, EPAISF, to John 
Mullnney, Consulting Radio Engineers Inc., Potomac, MD.  
I was happy to see that you have recently conducted [field] mea- 
surements to determine the actual exposure levels ... .From ourown 
estimates of population exposure I have determined that your men- 
sured-values of electric field strength by Mr. Hall's apartment 
mean that the exposure is more than an order of magnitude greater 
than our estimate of the median exposure in the cities we have 
looked at and represents a value to which only five percent of these 
cities' populations are more intensely exposed .... 
October 26, 1979: Lener from Richard Tell, EPAILV, to John 
O'Connor, FCC, Washinglon, DC. In accordance with our_recent 
telephone conversation ...regarding a new proposed UHF TV in- 
stallation in Honolulu, Hawaii ... I am writing to you concerning 
my analysis of this situation. My analysis was pmmpted by the 
close pmximity of the proposed installation to nearby high rise 
buildings and a concem over the possibility of a radiofrequency 
radiation hazard should the station be construc ted.... I feel that it 
would be wise to obtain and very carefully evaluate detailed in- 
formation pertaining to this installation before it is concluded that 
it will be perfectly safe .... 
October 8,1983: Letlerjiom Robert H d ,  Hawaii lnslitute for 
Biosociul Research, Honolulu, to Richard Tell, EPAILV. Smce 
your original study, An Amlysis ofBroadcast Radiation Levels in 
Hawaii in August of 1975, the situation in Honolulu has changed 
considerably with regard to several new stations and generaily 
more power .... I have personally talked with a supervisor for the 
painting coneactor for the [Villa on Eaton Square] where he re- 
ported that his men had difficulty handling metal objects while 
painting the side of the building facing the [KPOI-FMI tower.... 
October 25,1983: Letter from Richard Tell, EPAILV, to Robert 
Hall. We have performed a cursory Iwk at the authorized broad- 
cast stations in Honolulu following your inquiry and have noled a 
sirmificant increase in the number of mof-mounted transminine - 
antennas .... A major factor in interpreting the situation in Honolulu 
is the exkmelv comnlicated environment of mnnv tall buildings 
with high power broHdcasting facilities located i n  m o k p  k d  
adjacent tall towe IS.... The only way to accurately determine these 
exposure levels is via careful field measurements which take into 
account the polarization of the incident fields, the frequency of the 
many signals simullanwusly illuminating a given area and the 
complex reflection pa(tems which occur in such situations .... 
Oclober25,Z983: Memorandum from Richard Tell, EPAILV, to 
David Janes, EPAIORP. Mr. Hall's most recent leuer pmvides 
some moftop measurement data taken on the Villa on Eaton 
Squaie that show exposures as high as 8.2 mWlcm2. In all honesty 
I don't know if the instrument he used was properly functioning 
but his data are in the range of my calculations. I believe that the 
time has come to conduct a careful field study in Honolulu .... 
November 1,1983: Letter fmm Robert Werner, President, Villn 
on Eaton Square Board of Directors, Honolulu, to Richard Tell, 
EPAILV. If you feel we are excessively concerned about this [RF 
exposure] situation please explain to us the reasons why we should 
be less concerned. On the other hand, if our situation is potentially 

dangerous, corrective action must be initiated now and a field 
study by your agency could provide us with the foundation neces- 
sary to launch such a program .... 
November 28, 1983: Lener from David Janes, EPADRP, to 
Robert Werner. Both model calculations by our Non-Ionizing 
Radiation Branch and measurements by the Hawaii 1nsuNte f& 
Eiomial Research [Robert Hall] indicate that fields on the roof of 
the Villa exceed th; recommendations of the American Nutiunal 
Slandards Institute (ANSI). This should be enough informntion for 
you to seek relief ....In developing [RFJ guidilines it is highly 
unlikely that EPA would choose levels in excess of the present 
ANSl ;oluntary standad and we mdy sclect lower levels. There- 
fore, as an interim position, the agency considers exposures above 
the ANSl limit to be excessive .... We do not believe lhat additional -. - - 
measurements are needed for you to begin to explore avenues of 
corrective action.. . . 
December 8,1983: Letter from HonoIulu Councilwoman Mari- 
lyn Bornhorsl to EPAIDC. [Honolulu] is a city with many high 
rises and very many radio and television transmitting stations. If 
there is a health problem to my cousituents. I would like to know 
and I would like to have your best advice as to how this &ger can 
be corrected.... 
December 21, 1983: Luner from David Janes, EPAIORP, to 
Councilwoman M ~ ' / y n  Bornhorst. We have received correspon- 
dence on [high RF levels in Honolulu] from MI. Robert Werner 
and Senator Daniel K. Inouye and I have enclosed copies together 
with copies of our replies ....If levels exceed those specified in the 
American National Standards Institute's (ANSI) standard. 1 
mWlcd for most of the bmadcast frequencies, relief should be 
sought from the operator of the source, the Federal Communica- 
tions Commission or state or local health or zoning authorities. 
Februarv 14. 1984: Lener from Chairman Mark Fowler. FCC. 
~ashinGon,' DC, to ~dmi;:istrator Willinm ~uckelshau~ EPA, 
Washinnton. DC. We do not feel that adequate measurement data " .  
are available on which to base any decision on corrective ac- 
tion .... Furthermore. the FCC lacks the resouxces and expertise to 
conduct the very specialized type of survey that would be required 
in this type of situation .... We, therefore, ask that you commit the 
resources necessary to obtain the data needed on the RF envimn- 
ment in Honolulu. We will be happy tqcwperate a d  assist in this 
endeavor to the full extent of our.capab~lities, but we must em- 
phasize that although the commission may have c e m h  jurisdic- 
tional authority over the broadcast tiansmitlers in question, we are 
heavily dependent on EPA to pmvide us with the technical assist- 
ance necessary to determine the near-field RF envimnment in and 
amund the area in question .... 
February 17, 1984: Lener to Councilwoman Bornhorst from 
Robert Powers, FCC. It is difficult at the present time to answer 
all of your questions satisfactorily since we feel that a comprehen- . . 
sive survey must be performed &fore we or any other 
organization can determine whether a potential health huard may 
exist at thc location in question .... We would also suggest lhat you 
consider contnctine your local bmadcasters and the Hawaiian As- 
sociation of ~madia~kers  for assistance in resolving this matter. ... 
March 12, 1984: Lelier from Administrator William Ruckel- 
shaus, EPA, to Chairman Mark Fowler, FCC. The field study 
vou orowse could omvide an w w d t v  for both our aeencies to 
k o i  &ether on tde pmhlems [guidacel implemen~tion. The 
study should also give your field personnel some valuable experi- 
ence and training on how to measure potentially hazardous levels 
of radiofreouencv radiation. Once the sNdv is comoleted. I believe 
the commikion Should then act to correct Ay dele& problem.. .. 
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UPDATES 
BIOLOGICAL EFFECTS 

News from Poland...Recent experiments carried out by 
Dr. Stanislaw Szmigielski in Warsaw indicate that mic- 
rowave radiation can act as co-tetatogen. In a letter to Mic- 
rowave News, Szmigielski writes that be and his co-workers 
have found that microwaves enhance the teratogenicity of 
an anti-neoplastic drug, cytosine arabmoside (ara-C), &I 
pregnant mice. Ara-C is itself a potent tetatogen and when 
administered alone caused defects in 30 petcent of the off- 
spring. Microwave radiation alone did not result in an in- 
crease of resorption or malformations until bypeahetmia 

- was evoked at 40 mWIcm2. When the mice were given the 
drug and simultaneously exposed to "non-thermal power 
levels" of 2450 MHz radiation (10 mWIcd), approxi- 
mately 70 percent of the fetuses were deformed. 
Szmigielski concludes that "microwave radiation, not being 
tetatogenic per se, enhances the tetatogenic potency of other 
compounds and thus acts as co-tetatogen." Szmigielski, 
who is at the Department of Biological Effects of Non- 
Ionizimg Radiation at the Center for Radiobiology and 
Radiopmtection in Warsaw, has submitted a paper detailing 
tfiese results to Teratology. 
Teratology at 6 GRz...Dr . Ronald Jensh of Jefferson Med- 
ical College in Philadephia, PA, has also been studying the 
tetatologi~ potentid of microwaves, hut at higher frequen- 
cies. In two papers published in the Febmary 1984 issue of 
Radiation Research, he describes the first experiments on 
the effects of 6 GHz microwaves on the developing or- 
ganism. (Satellite communications as well as tetteshial 
telephone and television transmitten operate at this and 
nearby frequencies.) Jensh e x p o d  pregnant mice to 35 
mW/cm2 micmwaves (SAR = 7.28 WIKg) throughout 
pregnancy; a level that did not cause a significant increase in 
matemal body temperature. At bi, he found that the 6 
GHz radiation was "not overtly teratogenic," although the 
fetuses showed "slight but statistically ~ i g ~ c a n t  growth 
retardation." Jensh suggests that this effect ''may be a man- 
ifestation of a eeneralid heat-stress reaction." Amone the 
mothers, thererewas a significant iowering of monocyks (a 
type of white blood cell). Jensh then followed the post-natal 
development of the offspring. He found that "the sexes 
appeared differentially affected." Irradiated females exhib- 
ited decreased and males increased activity levels in open 
field tests. Jensh concludes that the exposures "may result 
in subtle long-term neumphysiologic alteraton not detecta- 
ble at term using conventional morphologic teratologic pm- 
cedures." 

COMPATlSIUTY 8 INTERFERENCE 
FMAC on RFL...NTIA's Frequency Management Advis- 
ory Council (EMAC) has released a report on the coopeta- 
tive effort between government and industry to reduce the 
susceptibility of consumer electronic devices to RFI. Be- 
cause consumers must generally accept intederence caused 
by authorized radio services, NTIA, on q u e s t ,  has been 
helping manufakturers design new prcducts with a greater 
degree of electmmagnetic compatibility by providing them 
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with information about these services. FMAC has con- 
cluded that this effort should be continued and expanded. 
For information on Coordination to E n k e  Interference 
Rejection of Consumer Electronic Devices, FMAC 36A-83, 
contact NTIA's Charles Hutchison, (202) 377-0805. 
Radio Marti Snags ... Radio Marti will not be beaming 
broadcasts to Cuba this month, and it now looks as though 
startup could be six months away. The Voice of America 
has leased office space for Matti headquamrs, but not one 
of the 48-member staff is on board. The main reason, ac- 
cording to USIA Director Charles Wick, quoted in the 
March 29 Broadcasting, is time consuming security checks 
on potential candidates. He explained: "I'm sure you can 
imagine that Castro would just love to infilttate this opeta- 
tion." Meanwhile, the March 14 Washington Post repotted 
that Cuba's vice president has called Radio Marti an act of 
aggression, warning that Cuba will retaliate by jamming US 
broadcasters. AU this has prompted the FCCto adopt fmal 
rules for compensating AM broadcasters for the cost of 
mitigating this REI, as mandated by last year's Radio 
Broadcasting to Cuba Act (see MWN, November 1983). 
The new regulations, adopted Match 15, allow compensa- 
tion of up to $250,000 per case and go into effect August 1. 
In order to qualify, a station must experience intederence 
"for at least 30 out of 60 consecutive days." How will the 
US react on a diplomatic level? Wick told Congress that be 
did not know what to recommend. 
Power Systems EMC...There will be a oneday tutorial on 
'Electromagnetic Compatibility in Power Systems" on 
June 18 at the I984 Power Electronics Specialists Confer- 
ence at NBS in Gaithersburg, MD (see Conference Calen- 
dai for details). Organized by Professor Ralph Showers of 
the University of Pennsylvania, the tutorial will review, 
among many other topics, the "techniques of measurement 
and control and the role of various standards, both voluntary 
and non-voluntary, in influencing the design of power sys- 
tems." The following evening, a "tap session" on "EMI, 
REI and Noise" will be moderated by R. Massey of 
AT&T3s Bell Labs. The cost of the tutorial is $60 for IEEE 
members, $80 for non-members. 
Changing Times...EMC engineers must adapt to changes 
in technology or they will become an endangered species. 
So says Dr. Heinz Schlicke, who spent 25 years at Allen- 
Bradley Co. and is now a freelance consulting engineer 
based in Milwaukee, WI. In a guest editorial appearing in 
the February issue of IEEE Transactions on Electromagne- 
tic Compatibility, Schlicke warns: "Relearn or face ob- 
solescence, that is the technical reality." Schlicke believes 
that the introduction of fiber optics will radically change the 
work of the EMC engineer, because it will make many 
systems immune to RFI. Instead of troubleshooting when 
faced with an interference problem, the EMC expert will 
have to participate in designing the whole system. In the 
course of a telephone interview with Microwave News, 
Schlicke cited a case of RFI at an automated shoe factory, 
located next to a railmad with steam engine locomotives. 
When the railmad was elecaifed, the factory statted pro- 
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ducing only shoes for left feet. Schlicke emphasized that as 
factories become more and more automated, the costs of 
RFI are measured in thousands of dollars a minute when 
production lines are halted. EMC must be guaranteed in the 
factory design; it cannot wait until the factory is operational. 

GOVERNMENT 
Regulations and Standards...In the first part of a special 
report, "The Drive to Regulate Electromagnetic Fields" 
published in the March issue of IEEE Spectrum, Eric 
Lerner contrasts concerns over occupational and general 
population exposures to RFIMW radiation and illustrates 
the hend towards convergence among Eastern and Western 
standards. On the first point, he writes: "Paradoxically, 
while there is gmwing support for a standard to protect the 
public, which is rarely exposed to even moderate levels of 
EM fields, there is little pressure for a similar compulsory 
standard to pmtect employees at their work places, where 
the highest exposures occur .... Thus, in some cases, reg- 
ulators deem exposure levels as low as a few [hundredths of 
a uW/cm21 sufficient to prevent a radio antenna fmm being 
built, as occurred in both the states of Washington and New 
Jersey, while at the same time state and federal agencies are 
permitting the exposure of some workers to radiation at 100 
rnW/cmz, several million times more intense." Lemer 
notes for example that as many as 250,000 workers, 
"mostly women in a dozen industries, use [RF heaters and 
sealers] to make raincoats, handbags, furniture and a hun- 
dred other products" and that they are exposed to levels in 
excess of the new ANSI standard and often greater than 
even the old ANSI 10 mW/cm2 standard. On another fmnt, 
Lemer points to an emerging dichotomy among national 
standards: although the differences between, for instance, 
the Soviet and the ANSI standards are narrowing, Eastern 
and Western standards are being based on different quanti- 
tites. "For the Soviet, Chinese and Eastern Eumpean stnn- 
dards, total absorbed energy per unit mass ... is key, while 
for the US standards, it is the rate of energy absorption per 
unit mass ... Thus, for exposures of hnlf an hour a day or 
less, there is in fact little difference among various national 
standards, but for a full working day there is still a factor of 
40 separating Soviet and US standards." Lemer will be 
publishing a second article on EM fields in the May issue of 
IEEE Spectrum, focusing on recent research in biological 
effects, especially on the impact of weak fields. The May 
article, like the March one, is based on a mund table discus- 
sion among a number of W/MW experts who attended last 
summer's Bioelectromagnetics Society annual meeting. 

MEDICAL APPLICATIONS 
Hypkthermia Assessment ... The Office of Health Tech- 
nology Assessment (OHTA) in the Public Health Service is 
assessing what is known about the safety, clinical effective- 
ness and use of hyperthermia to treat superficial and sub- 
cutaneous tumors. OHTA will investigate: (1) hyperthermia 
used alone; (2) hyperthermia used with chemotherapy and 
(3) hyperthermia used with radiation therapy. OHTA wants 
to know if hyperthermia has significant advantages or dis- 

advantages when compared to other modes of treament. 
The assessment will be used by the Health Care Financing 
Administration in setting Medicare coverage policy. OHTA 
is encouraging public comments. For more information see 
the agency's notice in the March 13 Federal Register (49 
FR 9476) or call Bette Lemperle at (301) 443-4990. Com- 
ments are due by May 14. 

MILITARY SYSTEMS 
Clear Aecident...Alaska Congressman Don Young has 
asked the Generai Accounting Office (GAO) for a "de- 
tailed" investigation of the September 14 radar accident at 
Clear Air Force Station near Fairbanks, Naska (see MWN, 
November 1983 and JanuarylFebmary 1984). In a March 8 
letter, Young wmte that his purpose is "to insure that the 
affected employees have been affonled the best available 
medical evaluation, treatment and follow-up entitled to 
under law." To that end, Young asked for a review of Air 
Force actions and for a check that FELEC Services Inc., an 
IlT subsidiary, has complied with its AF contract~Young's 
request has been refel~ed to GAO's National Security and 
International Affairs Division. Meanwhile, three of the six 
men who were exposed to micmwaves have gone to Boston, 
MA, for further medical examinations. 
Electromagnetic Envelopes ... On M m h  30, the Asso- 
ciated Press' Barton Reppert reported that the "super-secret 
National Security Agency plans to shmud its main opera- 
tions building at Fort Meade in an 'electromagnetic en- 
velope' to prevent leakage of electronic signals that might 
be detected by spies." In congressional testimony, NSA 
Assistant Diictor Dale Seaberg said that the agency plans 
to include a $12.7 million "TEMPEST and energy retrofit 
package" for one of the operations buildings at its Maryland 
headquarters. Little is disclosed about the NSA budget and 
how much is spent to prevent the leakage of spurious signals 
that could be decoded by outsiders, but Seaberg did tell 
Congress: "We estimate that we now spend $4.5 million 
each year to build TEMPEST features into the individual 
pieces of equipment we buy. Pmvision of an electromagne- 
tic envelope amund the building will obviate the need for 
these expenditures." NSA's TEMPEST standard is 
classified - indeed the meaning of the term TEMPEST is 
itself secret - so the cost of meeting the specified leakage 
level is not commonly known. An item in the January 1984 
Defense Electronics estimates that the costs of securing 
electronic equipment is "usually two or three times the 
price of commercial counterparts. " 

OVENS 
A New Hazard...A medical doctor has reported a case in 
which radiation leaking from a microwave oven caused 
bums by heating up the metallic adhesive attached to a 
transdermal delivery patch. Such patches are a relatively 
new and increasingly popular way to deliver a drug over 
time - in this case, the patch dispensed nitroglycerine to a 
patient with a heart condition. Writing in the March 15 issue 
of the New England Jounurl of Medicine, Dr. Kent Murray 
of the University of Kansas School of Medicine in Wichita 
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UPDATES 
describes how a 51-year old man received a second-degree 
bum from a Transderm Nitro-10 patch whiie sitting next to a 
microwave oven. The oven was later found to be leaking, 
although the emission level was not reported. Mumy de- 
duced that the patch's adhesive strip of aluminized plastic 
was heated by the microwave radiation, causing the bum. 
He warns that "other dermal delivery systems with metallic 
elements would present a similar hazard." 

STANDARDS 
C63 Meeting ... ANSI's Committee C63 on Radio- 
Electrical Coordination will meet in San Antonio, TX, on 
April 27, immediately following the IEEE 1984 Symposium 
on Electromagnetic Compatibility. Among the agenda items 
are the results of numerous votes on C63 standards as well 
as a ballot to change the committee's name and scope. 

VDTs 
Reproductive Risks...NIOSH is investigating a cluster of 
miscarriages at Southem Bell's data processing renter in 
Atlanta, GA. This is the tenth cluster of pregnancy pmb- 
lems to be made public (see MWN, March 1984). Workers 
at Southem Bell cited six miscarriages among 15 pregnan- 
cies in a complaint Ned with OSHA in the spring of 1983. 
NIOSH, which agreed to investigate at OSHA's request, 
sent a team to the data processing center in September. A 
preliminary report based on that site visit was sent to South- 
em Bell on November 7. Neither NIOSH nor the company 
would release the report. John Morawetz, the principal in- 
vestigator for NIOSH, said in a telephone interview that the 
report "suggested" that the cluster of miscarriages was a 
"random occurrence." He would not estimate when a final 
report on the investigation will be completed. 
Radiation Tests ... Four Aushalian researchers measured 
electric and magnetic fields from VDTs and found no evi- 

CONFERENCES 
May 2-5: Dresden Symposium on Bone Healing wilh Elechical and 
Elecbwmg~~cficol Sniaulnlion, Dresden, Wcst Gtrmaoy. Contsct: Medi- 
cal Academy "Carl Gustav Carus." Oahopaedic Clinic. Fcfschers(rassc 
74.8019 hcsdcn. Wcst Gcrmany. 
My 612: 6fh Inrrm'onnl Congress of fhc I&m'onnl  Radiation 
P&ction Association (IRPAJ, Berlin, Wcst Germany. Confaci: Dr. R. 
Nci&r, B&saas(alt fur Marerialprurfung. Unler den Eichen 87, D-IOM) 
Bcrlin 45. West Germany. 
M y  7-9: I984 Mkmrave Pomr Tube Conference, Naval Postgnduatc 
Schaol, Monfmy. CA. C o n W  John Skomn,  Raythmo Co.. Fwndry 
Ave., Wallham, MA 02254. (617) 899-8400, ext. 4311. 
May 7-11: NuclewMagnrfic Resonmue 1984: Nnh'od Symposium, 
Hyaa Regency G r d  Cypress Resort, Orlando. FL. Coolaet: Ms. Norioe 
Kanvel, Educatiooal Symposia, PO Box 17241, Tampa, FL 33682, (813) 
8748765. 
MG20-24: 1Mh Annud Metling oflhc Conjemncc of Radiation Con. 
nd Pro- Dimclon, Der Moiocr, 1A. Contact. CRCPD. 71 Founmin 
PI.. F d o r t .  K Y  40601. (M2) 2274543. 
M;Y 30: Workshop on P o y M  Suscepiibiliq U, Space Shullle Ku-Band 
R&al FieMs. Johnson Space Ccnfcr, Hwmn. TX. Contact: Ralph 
Lawton, McDonocIl Douglas Technical Swvices Co.. 16441 Space CcnIu 
Blvd., Housunr, TX 77M8, (713) 488-5660, ext. 468. 

dence of health hazards for operators. Testing between 15 
kHz and 100 MHz, the investigators found E-fields of 
2.2-36 V/m at 5 cm from the screen and 0.22-2.7 V/m at 30 
cm. The magnetic field was measured only at 30 cm, yield- 
ing levels of 0.26-76 mA/m. Near the cabinet surface, the 
maximum E-field was 65 Vlm at 5 cm and 5.5 Vlm at 30 
cm; the maximum H-field was 0.18 A/m at 30 cm. Colin 
Roy and co-workers at the Australian Radiation Laboratory 
compared the readings to eastem bloc exposure limits below 
300 kHz (50 V/m and 5 Alm) and calculated that maximum 
emissions levels at 30 cm were 5.4 percent and 1.5 percent 
of the E- and H-field limits, respectively. They also tested 
ultraviolet and visible light and, like the EM fields, found 
them well below applicable limits. Their report, "Mea- 
surement of Electromagnetic Radiation Emitted From 
VDTs," is published in the January 1984 Radiation Protec- 
tion in Australia: The Bulletin of the Altsnalian Radiation 
Protection Sociefy, a quarterly journal.. ..S.M. Harvey, of 
Ontario Hydro's Research Division in Toronto, has puh- 
lished "Electric Field Exposure of Persons Using Video 
Display Units," which presents data gathered as part of 
Ontario Hydro's ongoing study of VDT health and safety 
(see MWN. January/Febrnary 1984). The article, which ap- 
pears in Bioelectromagnetics (Vo1.5, No.1, 1984). includes 
details of the measurement method used for the "complex 
time variations and spatial distribution" of the E-fields from 
VDTs. Harvey concludes that "the partial body electric 
field exposures received by operators of the VDTs in our 
sample would be typically two or three orders of mag- 
nitude," below standards set for 1 MHz or less by the Amer- 
ican Conference of Governmental Industrial Hygienists 
(MX) V/m above 10 kHz and 60 V/m above 300 kHz), and 
that the VDTs tested "present no hazard to human health 
within the context of existing guidelines." 

May 3WUne 1: IEEE MlTS Infernolional Microwave Symposium, 
San Francisco, CA. Contact: Dr. Fcrdo Ivanek. Harris Cop.. Farinon 
Division, 1691 Baypart Avc., San Carlos, CA 94070, (415) 594-3529. The 
1984 IEEE Mkmvave and MiUimefer Wave Monolilhic C i r ~ ~ i l S  Sym- 
podum will he held in San Francisco May 29-30 in conjunction wilh Lhe 
m - S  meetinp. 
June 3-8: 29th Annual Merting of Ihc HeoIIh Physics SocieIy, HyaU 
Regency, New Orleans, LA. Contact: Richard En&, Jr., HPS, 4720 
Montgomery Lane, Suile 506, Bclhesda, MD 20814, (301) 6543080. 
JuM 18-Zl: I984 Power Elechonics Specioliss Conference, Gaiaith- 
ersburg. MD. Contact: Frank W n g e r ,  NBS. Raom 8344, Technology 
Bldg., Washington, DC 20234, (301) 921-3541. 
June 25-28: 1984 1 n I r ~ ' o n o l  IEEEIAP-S Symposium and Narionol 
Radio Science Mecling, Westin Hotel. Boston, MA. Contact: I'mfcssor 
Hamld Racmcr. Dept. of Elccrncd Engirucring. Nanheaslern Umvcnity, 
Huntington Ave., ~osrrm, MA ~ 1 1 5 . -  

. 

June 2628: 7th I&donnl Sysmposivm and ErhibiIion on E k -  
bor~gmf ic  Compoh'biliq, Wmclaw, Poland. Contact: W. Momn, EMC 
Symposium, Box 2141,SI-645 Wmclaw 12, Poland. 
June 2628:  I984 In(cmdional Conferrncc on Lightning and Sm'e 
ElechiciIy, Orlando, FL. Contact: 1.1. Fisher. US Naval Air System 
Commami, PO Box 15036, Arlington, VA 22215, (202) 692-7822. 
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IBM Report Recommends 
Shielding Older VDTs 

INSIDE ... 
HlGHLlGHTSpp.2-4 

I The Federal Communications Commission (FCC) has decided to w- 
anire its ap~licants to consider the health risks associated with human 

' 

FCC To Consider 
RFIMW Radiation Hazards 

High SchoolStudent on PEMFEffects I ties.- 

Confusion over EPA ELFResearch 
Power Line Studies at 
IEEE PES Meeting 

- 
The rules amend existing FCC regulations for compliance with the 

EXCERPTSpp.5-8 National Environmental Policy Act of 1969 (NEPA), which requires the 
preparation of envimnmental impact statements (EIS) for "major" fed- 

,/ 

I 

1 

~xposures io radiofrequency and microwave (RF/MW) radiation emitted 
by cettain types of communications facilities. At the same time, the 
commission has begun the process of fine-tuning the new rules by prop- 
osine to include and exclude soecific classes of communications facili- 

FCC's Rules on RF Hazards Under the erd actions. With respect to uonIionizing radiation, the agencywill now 
NationalEnvironmentalPolicy Act define a major action as any facility, new or upgraded, which "would 

exwse workers or the general oublic to levels of RF radiation exceedine 

I 

FROM THE FIELD D.I I hedth and safety guidGines issued by the American National ~tandar& 
Institute" (ANSI). 

! 

I - 
Dr. Bill Guy's Recommendations to 
ISM on VDT Radiation 
Letter from EPAkSheldon Meyers 
to NewJerseyk Department of 
Environmental Protection 

UPDATESpp.8-I I 
FAA and RTCA on Aircraft EM1 o 
Opposition to EMPRESS11 0 IEC on 
Industrial EMCStandard o Magnetic 
Measurements o FDA BuNetins Backin 
Print 0 Radar Detectors o Microwave 
Drying 0 Australian VDT Radiation 
Measurements First Cuban Interference 
Claim ONES to Study EM1 Test Methods 
0 Ultrasound and ChromosomalEffects o 
Moscow Bugs o VDT Legislation oSAE 
AE-4 & ANS C63 Meetings olEEESpecia1 
Issue on Radar o Power Line Freak 
Accidents Japanese HPS Meeting oand 
more... 

Under the rules, which will take effect on October 1, applieants for 
construction permits, licenses or renewals as well as those seeking to 
modify existing facilities, would have to evaluate radiation hazards. If a 
project qualifies as a major action, with human exposures above the 
ANSI limits, a narrative statement describing the environmental condi- 
tions would have to be submitted to the commission. The FCC would 
thendecide ifanEIS isquired.  

In a series of telephone interviews, knowledgeable sources indicated 
that the net effect of the new FCC rules would be the enforcement of the 

(conlinuedorr~Aj 

AlBS ELF Study Completed 
The American Institute of Biological Sciences (AIBS) has con- 

cluded that it is "unlikely" that the extremely tow frequency 
(ELF) electric and magnetic fields associated with the Navy's I'm- 
ject ELF submarine communications system can lead to adverse 
health effects on the public, animals orplants. 

Professor H.B. Graves of Pennsylvania State University in Uni- 
versity Pnrk, the chairman of the AIBS panel, told Microwave 
News that the committee was unanimous in reaching its conclu- 
sions and recommendations. 

The U.S. Navy, which commissioned the study, plans to release 
it on April 1. In late March, Graves briefed legislators on Capitol 
Hill in Washington, DC, and state officials in Madison, WI, and 

Classifieds p. I2 

Microwave News invites contributions to F F O ~  the 
Field, our occasional column featuring news and 
opinions fmm the non-ionizing radiation commu- 
nity. Letters fmmreaders are also welcome. 

Lansing, MI, on thestudy findings. 
The Navy prepared a 38-page appendix to the 290-page AIBS 

report that details the characteristics of the electromagnetic fields 
associated withtheELFsystem. 

News of the release of the AIBS study comes as we go to press. 
We will present a detailed summary of the report in our May is- 
sue. 



HIGHLIGHTS 
ISM Report Recommends 
Shielding Older VDTs 

Dr. Bill Guy of the University of Washington in Seattle 
advised IBM in a report submitted last October that some 
older video display terminals (VDTs) emit levels of radia- 
tion that might cause biological effects. These terminals 
should be shielded to blockemissions, he recommended. 

At the same time, Guy concluded that newer models 
manufactured ta meet federal standards for electmmagnetic 
interference (EMI) reduce these fields to safe levels. 

The 66-page repart was kept confidential by IBM, but a 
copy was obtained by Microwave News. Last October, 
IBM released a six-page summary of the report, which did 
not recommend shielding older VDTs. In a telephone 
interview, Guy explained that he addressed only newer 
VDTs in the summary (see MWN, September and Decem- 
ber 1984). 

In the full report, Guy stated that: "The localized [elec- 
tric] fields at the surface of an unshielded cover of a VDT 
nearest the flyback transformer can reach extremely high 
values. Since these fields have a capability of inducing 
much greater currents in an exposed user of the device than 
the relatively low magnetic field emissions, it certainly is 
desirable to shield the cover of the VDT. Since such shield- 
ing is relatively inexpensive the benefit to cost ratio is 
large. Such shielding is generally present in newer models 
of VDTs to satisfy [Federal Communications Commission] 
requirements for reducing [EMI]. " 

The FCC regulations took effect October 1, 1983 and 
apply to radiated emissions in the 30-1000 MHz frequency 
range. (They also set limits for conducted interference for 
0.45-30 MHz.) The VDT fields studied by Guy were be- 
tween 15-20kHz with harmonics to about 1 MHz. 

Guy recommended against shielding VDTs to block 
magnetic fields. Because these emissions are "significantly 
lower and induce much less current in an exposed subject" 
than the electric fields, "there is less need to provide mag- 
netic shielding. .. .unless it can be shown that there is a real 
hazard due to the magnetic field exposure,'' he explained. 

Both documents were prepared for DM'S Office of the 
Director of Health and Safety. (The "Recommendations" 
from the full report, Health Hazards Assessment of Radio 
Frequency Electromagnetic Fields Errritted by Video Dis- 
play Terminals, are reprintedonp.11.) 

Tom Mattia, a spokesman for IBM, said that the report 
supported IBM's practice of shielding its terminals. He 
told Microwave News that all current IBM terminals are 
shielded to meet the FCC's EM1 ~ l e s ,  and that in the past, 
the company has shielded its VDTs to meet the "most con- 
servative"globa1 EM1 standards. 

%ere are no statistics available on the number of VDTs 
still in use that were manufactured without shielding. 

Emphasis Differs 
The summary places a different emphasis than the origi- 

nal report on the importance of findings by the Delgado 
team in Spain that pulsed magnetic fields can cause 

teratological effects in chicken embryos. The summary 
discounts the possibility of a relationship between the De- 
lgado fields and those from VDTs, but the full report states 
that a "relationship could exist," although it is "highly 
unlikely." 

Guy said in a telephone interview that recently reported 
corrections in the Delgado team's experimental set up have 
not altered his assessment (see MWN, December 1984). 
He noted, however, that the revised information is more 
consistent with physical science than the original data. 

Characterizing the Fields 
The full report also assessed measurement problems 

faced by VDT researchers and recommended time domain 
methods using simple loops and Maxwell displacement 
current sensors for "predicting induced currents and en- 
ergy absorption in exposed subjects." Frequency domain 
methods, such as those used in EMI measurements, are 
"not adequate for completely characterizing the fields." 

Guy suggested that direct measurements of induced cur- 
rent to ground in a subject "may be the most convenient 
and accurate method for characterizing worst case expo- 
sure conditions." He concluded that the "maximum cou- 
pling of energy would occur. ..when the hands are in con- 
tact with the case of the VDT. " 

He measured maximum peak electric field levels of 
30-100 kVlm for "direct hand contact with the surface" of 
an unshielded Hazeltine 1500 terminal, according to the 
report, with fields at the operator's position as 'high as 50 
Vlm. Guy told Microwave News that he was "shocked" 
by these levels. Overall, he said he found that shielded 
terminals reduced the fields by an order of magnitude 
such that the fields at the operator's position were less than 
5 Vlm. 

Guy calculated that the total rms E-field from a VDT's 
flyback transformer is approximately double the field asso- 
ciated with the fundamental frequency. For the Hazeltine 
terminal, the E-field at 18.478 kHz (the fundamental fre- 
quency) at the casing surface was 14.2 kVIm, while the 
total E-field was 28 kV/m. This total is in line with the 
38.2 kVlm field Guy measured from the same terminal. 

IBMRadiation Research Continuing 
IBM's Mattia told Microwave News that the company is 

measuring extremely low frequency (ELF) radiation from 
its terminals as part of its ongoing research program. 

Guy said that he will present a paper based on the full 
report at the Bioelechomagnetics Society meeting in San 
Francisco in June. He also plans to submit the paper to the 
society's journal, Bioelectrornagnetics. 
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Confusion Over EPA ELF 
Research 

There appears to be some confusion among senior offi- 
cials at the Environmental Protection Agency (EPA) over 
the work going on in its own labs. Some believe that bioef- 
fects research on extremely low frequency (ELF) or power 
line radiation has been completed and can be terminated, 
while others see the need to continue the work which has 
just begun. 

Testifying before Congress on March 5, EPA Assistant 
Administrator for Research and Development (R&D) Dr. 
Bernard Goldstein explained why the non-ionizing radia- 
tion p u p  at the Health Effects Research Lab in Research 
Triangle Park, NC, will be disbanded under the Reagan 
Administration's fiscal year 1986 (FY86) budget (see 
MWN, March 1985). 

Goldstein told the subcommittee on natural resources, 
agriculture research and environment of the House Com- 
mittee on Science and Technology that, "The reduction is 
due to the completion of health studies on the effects of 
extremely low frequencies [ELF] of non-ionizing radiation. 
The information produced by the program should provide a 
sufficient data base for EPA to establish exposure guide- 
lines." Congressman James Scheuer (D-NY) is the chair- 
man of the subcommittee. 

Last August however, Sheldon Meyers, the acting di- 
rector of EPA's Office of Radiation Programs, wrote to 
officials in the state of New Jersey that EPA would con- 

HS Student on PEMF Effects 
Jarrett Shustrin, a student at South Shore High 

School in Brooklyn, NY, has found that pulsed elec- 
tromagnetic fields (PEMFs) "doubled the rate of cell 
growth in [human] melanoma cells." Shustrin ex- 
posed the melanoma cells in tissue culture to 72 Hz 
PEMFs for five hours a day over five days and 
counted the cells each day. 

His project was exhibited March 18-22 at the IBM 
Gallery of Science and Art in New York City as part 
of the 47th School Science Fair held by the Ameri- 
canInstituteof ScienceandTechnology. 

Shustrin, working in the Surgical Research Labo- 
ratory of biochemist Joseph Schemr at the Brook- 
dale Hospital Medical Center in Brooklyn, was in- 
spired by the work of Dr. Andrew Bassett of the De- 
partment of Orthopedic Surgery at Columbia Univer- 
sity Medical School, one of the pioneers in the use 
of PEMFs for hard-to-heal fractures. 

,For his wok, Shustrin won a "Junior Academy of 
the New York Academy of Sciences Award," which 
consists of a one-year membership in the academy, a 
t-shirt, and a certificate from the U.S. Marine Corps. 
(The top five prize. winners won $2,500 scholarships 
FmmIW.) 

tinue its work on ELF (or power line) radiation. He noted 
that EPA would provide assistance to those states which 
"do not have the resources to conduct the [R&D] neces- 
sary to promulgate exposure limits ..." (see the complete 
text of Meyers's letter in "From the Field" on p. 11). 

Most of EPA's R&D work, with some notable excep- 
tions, has been on radiofrequency and microwave (RFI 
MW) radiation. In 1983 Congress asked EPA to step up 
work on ELF and most of it is just getting underway (see 
MWN, June 1983). 

At a hearing before the subcommittee on HUD and in- 
dependent agencies of the House Appropriations Commit- 
tee on March 20, Goldstein faced tough questioning from 
Congressman Edward Boland (D-MA), the subcommittee 
chairman. Boland quizzed Goldstein and EPA Adminis- 
trator Lee Thomas on why EPA was closing the radiation 
p r o g m  when the agency had asked for an increased 
budget last year, especially after EPA's Scientific Advisory 
Board had recommended continued funding. 

The EPA officials replied that there were few effects of 
RFIMW radiation "at the levels of interest to EPA." They 
said that they would supply the subcommittee with ad- 
ditional information for the hearing record. 

Meanwhile, a lobbying campaign has been started to 
pressure Congress to restore funding for the EPA non- 
ionizing radiation research group. Officials of the Bioelec- 
tmmagnetics Society, the IEEE's Committee on Man and 
Radiation (COMAR) and the Electmmognetic E?ergy Pol- 
icy Alliance (EEPA) are all working towards that goal. 

A staffer with the Scheuer subcommittee said that while 
there was some sentiment among committee members that 
the research program should continue, it was still "too 
premature" to say whether the funds would be restored. 
He explained that there had been a large number of cuts 
and that the Congress would be facing some "tough deci- 
sions." The subcommittee will consider the budget request 
in mid-April. 

An aide to Boland's subcommittee said that there is no 
clear sense among the members that the funds should be 
restored. No schedule for subcommittee action has been 
set, headded. 

Ironically, at the same time that EPA is trying to disband 
the non-ionizing radiation group, it has awarded prizes to 
some of the group's members for excellence in research. 
The 16-member group collected the top award for all 
agency health-related papers, as well as three other prizes. 
Only five other awards were given out to the rest of the 
Health Effects Lab, where about 250 researchers work. 

Power Line Studies 
at IEEE PES Meeting 

Outlined below are some of the papers on transmission 
line effects presented at the Institute of Electrical and Elec- 
tronics Engineers' (IEEE) Power Engineering Society 
winter meeting, held in New York City on February 3-8. 
(The order numbers of the papers follow the titles.) 
* "Probability and Consequence of Gasoline Ignition 
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under HVAC Transmission Lines," (85 WM 224-1). Using 
computer simulations, Dr. Don Deno of General Electric 
and Mike Silva of Enertech evaluated the likelihood of fuel 
ignition caused by sparks during refueling for various types 
of trucks and automobiles along the right-of-way (ROW) 
of a 500 kV lime. They found that the risk for an automo- 
bile is less than one in a trillion. The greatest probability is 
for a trailer truck on a blacktop road: approximately one in 
seven million. If a spark were to cause ignition, an explo- 
sion would be very unlikely, the researcher found. 
* "Testing of Railroad Signal Equipment for Power Line 
Interference Susceptibility Part I: The Test Jig" (85 WM 
113-6) and "Piut 11: Test Results" (85 WM 114-4). Much 
of this work has already been reported (see MWN, S e p  
tember and December 1983). Allen Taflove, formerly with 
IITRI and now an associate professor at Northwestern 
University in Evanston, IL, John Dunlap of the Electric 
Power Research Institute and Raymond Zalewski of nTRI 
advise utilities "to work with the railroads to set up mea- 
surement procedures (or procurement standards) to test 
each item of vital railroad signal equipment that may be 
subjected to AC interference. Both safe failures and false 
clear failures shouldbe tested." 

"Measurement and Statistical Analysis of Ozone from 
HVDC and HVAC Transmission Lines," (85 WM 226-6). 
A team from Hydro-Quebec and its research institute 
(IREQ) led by L. Vafalvy found that, in most cases, a 735 
kV AC line had negligible effects on ambient levels of 
ozone. Even in worst case situations, the maximum contri- 

bution of the power line will not exceed 5-10 parts per 
billion along or near the ROW. For a 900 kV DC line 
during bad weather conditions, the maximum contribution 
to ozone levels could be quite significant. 

"Analysis of Effect of Shield Wires on Electmstatic In- 
duction by AC Transmission Lines," (85 WM 223-3). A 
group of Japanese researchers has devised a model for the 
effectiveness of shield wires on the ground level electric 
field. Measured values were in good agreement wiffl the 
gmup's calculations. 

* "Exposure to Transmission Line Electric Fields During 
Farming Operations," (85 WM 225-5). Mike Silva and 
Dennis Huber of Eneltech have estimated the exposures 
experienced by farmers whose property is crossed by vari- 
ous types of power lines. For instance, for a 765 kV line, a 
farmer would spend about 20 hours a year in fields above 3 
kV/m and one hour in fields above 8 kV/m. They note that 
the cabs of most farm machinery shield workers to a level 
of five percent of the unperturbed electric field outside the 
cab. 

Single copies of the above papers are available for $3.00 
(IEEE members), $6.00 (others) from: Single Publication 
Sales Dept., IEEE Service Center, 445 Hoes Lane, Pis- 
cataway, NJ 08854. 

A tutorial on "Power System Harmonics," held at the 
PES meeting, was wet1 attended, attracting about 75 partic- 
ipants. The course text (84 EH0221-2-PWR) is available 
for$8.OO(lEEEmembers), $16.00(others). 

FCC on Radiation Hazards 
ANSI standard. The time and effort needed to prepare an 
EIS is such that most applicants will design their facilities 
to comply with the ANSI limits, one FCC staffer said. 

Indeed, an FCC attorney told Microwave News that 
since NEPA became law in 1969 the commission has writ- 
ten fewer than six EIS's. None of these addressed RFIMW 
radiation. 

Technical Bulletin 
The FCC is preparing a technical bulletin to help evalu- 

ate compliance with the new rules. According to Dr. Bob 
Cleveland of the commission's Office of Science and 
Technology, the bulletin will help broadcasters predict field 
strengths from antennas and will review measurement pro- 
cedures. Cleveland said that the bulletin would be updated 
as needed. He also said that the commission will consult 
with staffers at the Environmental Protection Agency 
(EPA) in developing the bullerin. In addition, the National 
Association of Broadcasters has offered its assistance. 

In adopting the radiation rules, the FCC acknowledged 
the absence of federal standards but argued that, "We be- 
lieve the fact that there are currently no mandatory federal 
standards for exposure of the public to RF radiation does 
not excuse us from our obligations under NEPA to evaluate 
theFCC actions for significant environmental impact." 

The new rules will apply to: (1) radio and television 
broadcast stations, (2) experimental broadcast stations in- 
cluding radio transmitters, (3) low-power television sta- 
tions and (4) transmitting satellite earth stations. 

In a separate action, the FCC proposed to exclude 
categorically laud-mobile transmitters and microwave 
point-to-point relay links from the NEPA requirements. 
The commission also proposed to apply the rules to ship- 
board satellite earth terminals. In so doing, the commission 
asked interested parties to respond to a series of questions 
on worst case exposures, field strength prediction models, 
measurement methods and other related issues. 

No Federal Preemption 
In explaining its decision, the FCC noted that: 

*Though standards more restrictive than ANSI's are being 
proposed and adopted by national and international organi- 
zations, the commission decided not to wait for the "ulti- 
mate standard," but to act on the basis of the available 
record. The commission advised that "we may revisit this 
issue and recommend use of a different standard in tl~e 
future." 

Though a number of commenters called for the agency to 
quash the movement towards state and local safety stan- 
dards in the absence of federal rules, the commission said 
that, after having given the matter "serious considera- 
tion," it bad decided not to resolve the issue of federal 
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preemption at this time. But it warned that, "Should non- 
federal RF radiation standards be adopted, adversely af- 
fecting a licensee's ability to engage in commission- 
authorized activities, the commission will not hesitate to 
consider this matter at that time. " 
e Though the FCC had originally proposed to key its ac- 
tions under NEPA to the Occupational Safety and Health 
Administration's (OSHA) 10 mW/cmGtandard, because 
the OSHA standard was based on the old ANSI standard, 
which was revised in 1982, the commission decided to 
base its rules on the more recent guidelines. 

Dr. Robert Powers, FCC's chief scientist, will outline 
the. new rules at a panel discussion on non-ionizing ndia- 
tion at the Ailnual Convention of the Natioital Association 
of Broadcasters in Las Vegas, NV, the week of April 14. 
And Cleveland will address the rules at the May 14-17 An- 

nual Meeting of the Electroinagneiic Eitergy Policy Al- 
liailce in San Diego, CA. Excerpts of the FCCS "Report 
and Order" appear below. 

The FCC began considering radiation hazards in 1979 
when it issued a Notice of Inquiry (NOI). In February 
1982, the commission proposed the rules which it has now 
adopted with some revisions (see MWN, March 1982). 
Nineteen organizations filed comments and reply com- 
ments o n  the FCC's proposal (see M W N ,  September 
1982). Comments on the new proposal are due on June 19, 
with reply comments due on July 19. 

The "Report and Order" appears in the March 20 Fed- 
eral Register, (50 FR 11151), and the proposed revision 
appears in the March 18 Renister (50 FR 10814). For more 
!"formation, contact ~ ~ ~ ' s ~ 1 e v c l a n d  at (202) 632-7040 or  
Stephen Klitzman at (202) 632-6405. 3 

EXCERPTS 
- 

FCC's RF Human Exposure 
Rules Under NEPA 

Repri~tred below are excerprs front rhe Federal Co~nmonico- 
lions Commission's (FCC) rules ro consider radiofrequency (RF) 
hazards under the Nofiortal Environmenral Policy Acr (NEPA). 
AN foor~totes have beer! deleted from the original FCC rext. 
which appeared it! rhe March 20 Federal Register (50 FR 11151). 
These rules are part of FCC's General Docker No. 79-144. They 
were adoptedon Febrrrary26andreleosedon March 14. 

Summary 
1. The Commission is amending Part 1 of its rules implement- 

ing the National Envimnmental Policy Act of 1969 (NEPA), 42 
U.S.C. 4321 er seq. (1976). The amendment provides for envi- 
ronmental analysis of major Commission actions that may result 
in non-compliance with applicable health and safety guidelines 
for radiofrequency (RF) radiation. Our processing guideline for 
determining the significance of human exposure to RF radiation 
will be the "Radio Frequency Protection Guides" adopted in 
1982 by the American National Standards Institute (ANSI). At 
this time, the role amendment will only apply to major actions 
taken by the Commission with respect to the following facilities 
authorized by the FCC Rules and Regulations: (1) broadcast facil- 
ities authorized under Part 73; (2) broadcast facilities authorized 
under Part 74 (Subparts A and G only); (3) satellite-earth stations 
authorized under Part 25; and (4) experimental facilities au- 
thorized under Part 5. An accompanying Fl~rfIfer Norice of Pro- 
posed Rule Making, also being issued today, proposes to categor- 
ically exclude other FCC-regulated facilities and operations from 
the provisions of this rule, except for shipboard satellite-earth 
terminals. 

11. Background 
2. On June 7, 1979, the FCC issued a Notice of Inquiry (NOI) 

concerning the responsibility of the FCC to consider biological 
effects of radiofrequency (RF) radiation when licensing facilities 
and authorizingequipmentthat utilize RFenergy. .. . 

3. As a result of the comments received in response to the 
FCC's NO1 and our assessment of the Commission's statntoly 
responsibilities under NEPA, the Commission issued a Norice of 

Proposed Rule Making (NPRM) on February 18, 1982, props- 
ine ... that aodicntions for esuioment authorizations would be - . . . . 
treat2d as "mqor actions" triggering rnvirunmcnlal assessment 
when !he esuioment in oucstion did no! con~ply wilh RF radiation 
emission scanhards. It was also proposed that applications for 
consuuction permits or licenses to transmit would be treated as 
"major actions" triggering environmental assessment when the 
proposed operation would result in the exposure of workers or the 
general public to levels of RF radiation in excess of safe'levels 
established by federal agencies which have jurisdiction to set 
such standards. 

111. Discussion 
A. General 

4. A total of twenty-three filings of comments and reply com- 
ments was received at the FCC in response to the Commission's 
NPRM in Docket 79-144 .... The respondents included individ- 
uals, broadcast groups, major corpontions, trade associations, a 
labor union, local government officials, and the U.S. Envimn- 
mental Pmtection Agency (EPA) .... 

5. W~th a few exceptions, respondents to the NPRM generally 
suowrted the thrust of the Commission's omwsal. The eeneral . . . . - 
tone of the comments indtcated a desire by many recpondcnts that 
the Commission clearlv establish a wlicv recardinn RF radiation . -  - 
h d s  and clarify ~&unission and licensee responsibilities in 
this area of emwine oublic concern. Several of the reswndents 
also suggeste> the edmmission take actions that, we beiieve, go 
bevond the scow of this omceedine. Althoueh various broadcast - - 
groups, such as  the National Association of Broadcasters (NAB), 
the TV Broadcasters All Industrv Committee (TVBAC), the As- 
sociation fur Droddc;~st Engineering Stmda~ds, lnc. (ABES), and 
the National Association of Public Telev~sion Stations basically 
supported the proposed role, they and others urged the cornmi;- 
sion to issue a policy statement dealing with federal preemption 
of local and state standards for RFradiation. ... 

6. Two respondents felt that the Commission should not adopt 
the proposed rule amendment at this time. The Utilities Tele- 
communications Council (UTC) recommended "that the Com- 
mission postpone adoption of its proposal until the EPA or an- 
other responsible federal agency establishes a legally enforceable 
exposure standard." UTC felt that it would be premature for the 
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FCC to adopt its proposed rule in view of the fact that various 
federal agencies "are only in the preliminary stages of standard 
development and in light of the dispamte views and positions of 
scientists the world over concemine what constitutes a radiation - 
'hazard' ...." 

7. Similarlv. RCA Cornration. while endorsine the conceot of . . 
national standards and while recognizing the ~ o & n i s -  
sion regulation as "meritorious," nonetheless felt that the Com- 
mission should "defer adoption of the regulations implementing 
NEPA until such time as the Federal agencies issue suitable radia- 
tion standards." RCA feared that if the Commission adopted reg- 
ulations before the issuance of federal standards, "such regula- 
tions may be ineffective, inappropriate, or detrimental to those 
persons regulated thereunder." The UTC and RCA comments, 
however, were outweighed by those comments supportive of our 
taking actionatthis time. 

8. It is ourjudgment that the Commission is required to make a 
threshold determination as to whether the facilities it approves are 
"major Federal actions significantly affecting the quality of the 
human environment," thus triggering environmental review, re- 
gardless of whether federal guidelines or standards currently exist 
for general public exposure to RFradiation ... . 
B. Guidelinesfor RFRndIation Exposure 

9. A major topic of discussion among the respondents was the 
matter of which RF standard or guideline the Commission should 
use as its criterion for identifying a "major action" for processing 
under the NEPA mles. The Occupational Safety and Health Ad- 
ministration (OSHA) of the U.S. Department of Labor has juris- 
diction to establish RF exposure standards for workers. EPA has 
the authority to recommend safe levels for exposure of the gen- 
eral public to RF radiation. Our NPRM noted that OSHA had 
previously issued a radiation protection guide for workers, and 
that, until a federal standard for the general public was devel- 
oued. we orowsed to use the OSHA workers' exwsure euide- 
lihesfor dkteAining what constituted a "major acion" wzh re- 
spect to general public exposure to RF radiation. In May 1982, 
OSHA proposed to revoke its advisory standards, including the 
advisory standard for exposure of workers to non-ionizing radia- 
tion. However, subsequently, OSHA reconsidered and decided to 
retain its advisor, standard for RFmdiation. 

10. In light o i  OSHAb proposed revocation, some respondents 
felt that the Commission should reconsider its proposal to use the 
OSHA guidelines .... Other parties, including most of the broad- 
cast groups, did not think that OSHA's action should affect the 
Commission'sproposal. ... 

11. GTE Service Corporation, Aeronautical Radio, Inc. 
(ARINC), [American Radio Relay League] ARRL, Thomas 
Agoston, Donald E. Clark, and Motorola, Inc. advanced an al- 
ternative approach. They proposed that, in place of the OSHA 
guidelines, the Commission should use, as an interim or pmvi- 
sional standard, the voluntary RF radiation protection guides is- 
sued in 1982 by the American National Standards Institute 
(ANSI).. . . 

13. Although several of the broadcast groups would have pre- 
ferred that the Commission use the OSHA radiation protection 
guide, they indicated that use of the ANSI standard would be 
acceptable. For example, to quote TVBAC, "while the ANSI 
standards are more stringent than the 10 mW/cm2 standard at cer- 
tain frequencies, they are not so stringent as to impair broadcast- 
ing services. ". . . 

17. Significant misgivings about Commission use of the OSHA 
guidelines were expressed from another perspective in comments 
of EPA. EPA noted that, '5n general, we are in agreement with 

the subiect document as written. but we have reservations about 
~~ ~~~ 

tile usebf the OSHA occupdlionh standard as an interim standard 
for exposure of the ncneml public until EPA issues eutdelinrs for 
exposure of the &'A observed that factors related to 
environmental heat stress and the health of exposed individuals 
suggested that the OSHA standard may not provide adequate pro- 
tection forcertain segments of the public. ". .. 

19. Reservations about FCC adoption of the OSHA guidelines 
were also expressed in comments submitted by Oregon officials 
Donald E. Clark and Dr. Charles P. Schade. For example, Schade 
maintained that occupational exposure standards "do not protect 
persons in the population who might be especially sensitive to 
radiofrequency energy." He mentioned small children and per- 
sons with chronic illnesses as examples of individuals who might 
be adversely affected by the Commission's use of an occupational 
standard as a standard forexposure of the general puhlic. 

20. There were two reasons for our initial proposal to rely on 
the OSHA occupational standard as an interim guideline for ex- 
posure of the general public. First, no standard had been estab- 
lished by the Federal Government for exposure of the general 
public to RF mdiation. Second, as indicated in the NPRM, we 
believed that some guideline is necessary to facilitate the Com- 
mission's environmental review process until such time as EPA or 
another responsible federal agency recommends or adopts guide- 
lines or standards for exposure of the general public to non- 
ionizing RFradiation .... 

22. Absent a federal standard for exposure of the general popu- 
lation, and in the face of the Commission's acknowledeed statu- 
tory obligation under NEPA, two questions, therefor; remain. 
Under these circumstances can the Commission rely on existing 
exposure guidelines in view of the lack of federal standards? If it 
can, upon which guidelines should it rely? 

23. First, we believe that the Commission can rely on existing 
exposure guidelines as long as they are technically sound and 
scientifically supportable.. .. 

24. Second, regarding the exposure guidelines on which the 
Commission will rely, in light of recent developments, and as a 
result of comments received in this proceeding, we are modifying 
our original proposal for evaluating RF radiation exposure. We 
are incorporating by reference into our NEPA ~ l e s  the guidelines 
recommended by ANSI.. . 

25. We have selected the non-government ANSI guidelines to 
evaluate general population and worker exposure to RF radiation 
because they are scientifically based and widely accepted guide- 
lines that are applicable to the general population as well as to 
worken .... Although we have neither the expertise nor the juris- 
diction to develoo our own radiation exwsure euidelines. we be- u 

lieve, as supported by comments received in this proceeding, that 
the Commission does have the exuertise and authoritv to recop- 
nize technically sound standards promulgated by reputable &d 
mmuetent oreanizations such as ANSI. The OSHA radiation oro- - 
tection guide upon which we had originally proposed to rely was 
bwd,directlv on the orior ANSI standard of 10 mWlcm2 nriei- 
nally issued in 1966. ~ S I ' S  revision of that standard, in 19802, 
reflected recentlv acauired knowledee of the bioloeical effects of 
RF radiation. ~ k ,  thkrefore, believethat the 1982 ~ S I  standard 
is more appropriate than the OSHA advisory guideline. Fur- 
thermore, the OSHA guidelines were written as an exposure 
wide for workers. whereas the 1982 ANSI recommendations - 
"are intended to apply to non-occupational as well as to occupa- 
tional exwsures." The revised ANSI enidelines also anolv to a 
broader &uency range than the OSHA guidelines anh: h i k e  
the OSHA guidelines, contain recommendations for exposun: in 
thestandard(AM) broadcastband. 
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dents. Motorola felt that adoption of the ~ m w s e d  rules without 26. We would prefer to defer in this area to the expert federal 
health and safeN agencies. We believe. however. that NEPA re- 
quires us to consid& the environmental impact of the operations 
and facilities we license or approve. reeardless of whether federal .. . - 
standards currently exist or we have the requisite expertise to set 
such standards. ... 

27. ... If a proposed operation or facility will result in human 
exwsure in excess of the ANSI limits. environmental analvsis 
wiil be required. However, the application can be amendei to 
reduce oreliminate the possibility for excessiveexposure. ... 

28. We are aware of new or proposed recommendations for 
exposure to RF radiation ~mmuleated bv other oreanizations sub- - 
sequent to the issuance df our GRM..FO~ example, new expo- 
sun: guidelines, more restrictive than the ANSI standard for ex- 
posure of the general public, were released in April 1984 by the 
International Radiation Pmtection Association (IRPA). The Na- 
tional Council on Radiation Protection and ~easurements 
(NCRP) is currently developing RF exposure guidelines for 
workers and the In ad&&, the &erican?onference of 
Governmental Industrial Hygienists (ACGIH) and the National 
Institute for Occupational Safety and Health (NIOSH) have rec- 
ommended or are developing recommendations for occupational 
exposure to RF radiation, and...EPA has been in the pmcess of 
developing federal guidelines for RF exposure. While IRPA has 
now issued guidelines and other groups may do so in the future, 
we believe that the Commission should act on the basis of the 
record before us at the present time rather than postpone action 
indeftuitely as we seek the ultimate standard. It is possible that 
we may revisit this issue and recommend use of a different stan- 
dard in the future. However, for the present, the record before us 
supports oseof the 1982 ANSI standard. 

C.License Renewals and Modifications 
29. We have determined that we are legally obligated under 

NEPA to include license renewal and facility modirication appli- 
cations within the scope of our environmental processing guide- 
lines. To clarify as well as qualify the applicability of our 
amended NEPA processing rules to such applications, we would 
note the followine points. First. both the NEPA case law and 
regulations of theyouncil on ~~vironmental Quality implement- 
ing the statute make clear that the statutory term "major Federal 
action" includes both new and continuing federal activities such 
as initial licensing as well as license renewals and modifica- - 
tions .... 

31. ... Based on industry comments received in this ~roceedine. -. 
it is our expectation that, in fact, the vast majorit; of license 
renewal and facility modification avplications will comdv with 
the ANSI standard we are incorporating today into OU~~NEPA 
processing guidelines. Thus, our approval of such applications in 
most instances will not constitute a "major Federal action 
significantly affecting the quality of the human environment" so 
as to trigger envimnmeutal processing with respect to RF radia- 
tion .... 
D. EvaluationofCompliance 

32. Many respondents raised questions that related to the eval- 
uation of whether a facility or operation was in compliance with a 
givelr-standard. For example, American Telephone &d Telegraph 
(ATBrT) expressed its concern that "the intent of the proposed 
tule is not sufficiently clear and ... this slight ambiguity may result 
in an unnecessary burden to the Commission as well as appli- 
cants." ... 

33. Concem over measurement procedures, particularly in the 
near-field of a radiating source, was expressed by some respon- 

. . 
establishing mexwrement pmiedures was "in clfcct, adoption of 
no rulcs at all ... Enforcement of the rulcs could be next to imoos- 
sible in near-field situations. We urge the Commission to prom- 
ulgate rules only after appropriate measurement procedures have 
beenestablished.. .:' 

35. In its comments, NAB also discussed the problem of loca- 
tions where many different sources of RF energy are present. 
NAB contended that "in some instances, there is no practical 
alternative but to locate a variety of transmitting antennk on one 
tall building or mountain peak. At these locations, the cumulative 
radiation levels might exceed the new ANSI standard -but al- 
most never in any area accessible to the public." NAB suggested 
that the Commission should consider various methods to orevent 

~ ~ - . ~ ~ -  -~~~ 
exposure to hazardous radiation at these sites but maintained that 
"no licensee or a~dicant should be suhiected to soecial ormess- -. 
ing where transmitting equipment under that licensee's conbol by 
itself~roducesradiationlevels not inexcessof the standards. " 

36: In order to address these various concerns related to the 
determination of compliance with standards, and to give guidance 
to our licensees, we plan to issue a technical bulletin which will 
be developed by Commission staff before the effective date of 
our rule amendment. This bulletin will discuss prediction meth- 
odology, evaluation of exposure situations, measurement prob- 
lems, multiple source siting, andotherrelevantissues.. .. 

39. Concerning the problem of multiple transmitters at the 
same location, if a proposed facility or modification would result 
in an incremental increase in RF radiation in an accessible area 
causing overall non-compliance with the specified guidelines, 
then we can see no practical way to address this situation other 
than to require an environmental assessment of the proposal. 
Existing facilities that are not proposing modificatiohs in their 
operations or are not applying for rinewai would not be subjected 
to NEPA processing under our rules. In the case of renewals at 
multiple-use sites, all licensees involved will be jointly responsi- 
ble for resolving problems that may arise relative to exposure to 
RF radiation. Further guidance on evaluation of muitiple-use 
situations will be providedin the bulletin.. .. 
F. FederalPreemption of Local and State Standards 

42. We continue to be aware that, largely due to the lack of a 
federal standard, various state and local jurisdictions around the 
counhy either bave adopted or bave proposed standards for expo- 
sure of the general public to RF radiation. The issue of federal 
preemption of such local and state RF standards was a recuning 
theme inmany of the commen ts... . 

43. We have reviewed these comments closely and given the 
matter serious consideration. However, we do not believe it is 
necessary at this time to resolve the issue of federal preemption 
of state and local RF radiation standards. Should non-federal RF 
radiation standards be adopted, adversely nffecting a licensee's 
ability to engage in Commission-authorized activities, the Com- 
mission will not hesitate to considerthis matierat that time. 

G. OIher Issues 
44. Various respondents raised a few other issues, mostly deal- 

ing with pmicular uprations or exposure situations. For exam- 
ple, thc Rad~o Officers Union (ROUI of tlie Nauunnl Marine En- 
cincers' Beneficial Association. AFL-CIO. submitted con~nrnts 

~ ~~~~~- 

pertinent to the maritime mobile service. ~ l t h o u ~ b  ROU could 
foresee no RF hazards associated with conventional maritime 
radio transmitters and ship radar equipment, the union felt that 
shipboard satellite earth stations posed a potential hazard that 
should be promptly addressed by OSHA and the FCC .... Accord- 
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EXCERPTS 
ing to ROU, the primary hazard of such equipment results fmm 
their antennas frequently being mounted only a few feet above 
deck level. The union also expressed concern about port opera- 
tion of satellite equipment with regard to tankers, LNG carriers, 
ammunition ships, and similar vessels, as well as the potential for 
exposure of persons standing dockside. 

45. Some respondents urged the Commission to exclude cer- 
tain types of transmitters from consideration under the NEPA 
processing rules because of the apparent incapacily of these de- 
vices to cause potentially hazardous exposure to RF radiation. 
For example, Motorola mentioned portable radios operating be- 
tween 3W kHz and 1 GHz with output powers of seven watts or 
less. NAB suggested an exemption for mobile electronic news 
gathering ("ENG") equipment used by broadcasters. According 
to NAB, "these services also pose virtually no health hazard be- 
cause of the transient nature of the exposure." NAB further urged 
the Commissiou to exclude all transmiuers with power outputs 
below ten watts from the envimnmental assessment rules. Simi- 
larly, ARINC urged the Commission to exclude the aeronautical 
mobile service fmm consideration under Section 1.1305, and 
ARRLproposed anexemption for amateurradio. ... 

IV. Conclusions 
55. Maximum power limitations for broadcast facilities au- 

thorized under Part 73 range from 50 kilowatts (AM radio) to 
over 5 megawatts (UHF television). Also, for applicable Part 74 
facilities there are no limitations on maximum power under Sub- 
part A (experimental broadcast stations), and under Subpart G 
(low power television) no maximum for effective radiated power 
is stipulated. Therefore, these various broadcast facilities may 
operate with effective radiated powers (ERP) of thousands to mil- 
lions of watts. Since broadcast transmitters are sometimes located 
in areas that are accessible to workers or the general public, and 
broadcast stations eenerallv transmit over maior wrtions of a - - .  
24-hour day, it is possible that such transmitters could cause ex- 
wsures in excess of safetv standards. Moreover. comments filed 
previously in this presented evidence that it is possi- 
ble for some broadcast facilities to create conditions that might - 
lead to significant humanexposurc to RFmdiation. 

56. liansmitting sn~ellitccarth stations authorizcd under Part 

25 of the FCC Rules and Regulations operate with very high 
ERPs. However, the high degree of directionality of the transmit- 
ted beam makes excessive exposure unlikely. Our experience 
over the past several years in this area and on-site measurements 
have demonstrated that normal design and operating pmctice 
make it highly unlikely that workers or the general public would 
be exposed to excessive levels of RF radiation from these facili- 
ties. Nevertheless, we believe it necessary to subject these facili- 
ties to the provisions of this rule because of the high amounts of 
RF energy involved. Similarly, experimental facilities authorized 
under Part 5 may operate with relatively high power levels, and, 
therefore, willbe subject to this rule amendment. 

57. It should be noted at this point that we have already been 
reviewing radiation hazards of land based satellite-enrth stations 
as part of our domestic satellite-earth station licensing pmcess 
since our 1972 Memorandum Opinion and Order in Docket No. 
16195. Since the rule amendment we adopt today will be applica- 
ble to satelliteearth stations authorized under Part 25 of the FCC 
Rules, it will supersede the 1972 action. 

58. Wlth regard to other categories of FCC-regulated opera- 
tinns and facilities, because of relatively low operating power 
levels, intennittent use, or relative inaccessibility, it appears un- 
likely that they would cause exposure in excess of safety stan- 
dards during mutine use. Therefore, we are today also issuing a 
Further Notice of Proposed Rule Making in which we propse to 
exclude from the provisions of this rule other transmining facili- 
ties and sources which are not included in the categories listed 
above. Through this Further Notice we are soliciting informa- 
tion, comments, opinions, and suggestions relevant to the legiti- 
macy of this proposed categorical exclusion .... even though we 
are proposing to exclude a large number of Commission actions 
from consideration under this rule, the Commission "on'its own 
motion or on motion of any interested person, may determine that 
the envimnmental consequences of a particular action are such as 
to warrant preparation of an environmental impact statement. "... 

59. In our Further Notice we are also proposing the inclusion 
of shipboard-satellite earth stations. .. 

60. ... We believe that the overwhelming majority of applica- 
tions to the Commission will not be subject to envbunmental im- 
pact analysis as provided for in our NEPA rules and by this 
amendment.. .. 

UPDATES -- 
COMPATIBILITY & INTERFERENCE 

Aircraft RFI...In our November issue, we reported that 
the FAA announced plans to set rules clearly permitting 
the use of computers and other electronic devices in flight 
- except during takeoffs and landings. The release caught 
a number of people by surprise because the RTCA Special 
Committee 156 (SC156), which had been asked to evaluate 
the EMI risk to aircraft avionics and communications 
equipment, had not yet completed its work (see MWN, 
O c p h e r  1983). Jack Flavin, manager of the avionics 
branch in the FAA's Office of Air Worthimess in Washing- 
ton, DC, told Microwave News that the press release was 
issued because, after checking with RTCA, there seemed 
to be little chance of EMI, and because there was a lot of 
passenger confusion due to conflicting rules among the 
various airlines. "The phone was ringing off the hook," he 

said. mavin added that the advisory circular, cited as fo&- 
coming in the release, did not now have a high priority 
within the agency and there were no immediate plans for 
its release. In a telephone interview, Frank White, the 
chairman of SC156, said that he hoped to complete a work- 
ing draft of the committee's report by its next meeting on 
April 23-24 and a final report by the end of the year. White 
pointed out that some data for certain frequency hands 
must still be collected and that the measurement program is 
ongoing - in part because some of the necessary test 
equipment is not yet available. FAA's Flavin said tliat if 
SC156 finds something, "we wiil change the mles." 

NBS to Study Test Methods...The Electromagnetic Fields 
Division at NBS's Boulder labs in Colorado wiil try to re- 
solve an ongoing debate on the preferred test method for 
evaluating the susceptibility of home elecwonic equipment 
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to conducted EMI from the power line and the VHF and 
UHF antenna ports (see MWN, January/Febmary 1985). 
Under the leadership of NBS's Mark Ma, models will be 
developed to see "if a correlation can be achieved between 
injection testing methods and radiated field methods." 
That is, staffers will compare the results obtained from a 
bench setup with those from an open area test site. The 
study is being carried out under a $100,000 contract from 
the Electronic Industries Association. An NBS spokesman 
said that the final report should be completed by the end of 
September. 

GOVERNMENT 
First Cuban Interference Claim ... The FCC has ap- 
proved its first compensation payment -to Plough 
Broadcasting Co., Inc. -under the Radio Broadcasting to 
Cuba Act of 1983 (see MWN, November 1983). AM sta- 
tion WSUN is now eligible to receive $12,265.24 for "ex- 
penses incurred in modifying its transmitter facilities to 
offset the effects of Cuban interference to its daytime ser- 
vice area." The actual monetary award will be made by 
the U.S. Information Agency. WSUN was allowed to in- 
crease daytime power in June 1983 because of Cuban inter- 
ference. At that time, the station was owned by Plough; it 
was later sold to Taft Radio andTelevision Co., Inc. 
The Bulletins Are Back ... The Radiological Health Bulle- 
tin and the Medical Devices Bulletin, both published by 
FDA's Center for Devices and Radiological Health, will be 
hack in print in April after a five-month hiatus. FDA was 
forced to suspend publication of the two newsletters when 
the Office of Management and Budget (OMB) failed to 
renew their approval - the previous authorization expired 
at the end of the last fiscal year, on September 30. The 
go-ahead fmally came in early March and the bulletins will 
once again be available without charge. For more informa- 
tion, contact the Division of Information Services, Office 
of Management and Systems, Center for Devices and 
Radiological Health, FDA, Rockville, MD 20857. 

MEASUREMENT 
Magnetic Measurements ... According to an NBS survey, 
nearly all of the 481 companies and research organizations 
involved with magnetic technology favor the creation of a 
federal facility for magnetic measurements and calibration. 
It sbould have the capability to measure ail common mag- 
netic parameters and to handle unusual shapes and sizes of 
samples, according to the survey respondents. NBS also 
found that "extreme measurement accuracy is not gener- 
ally necessary": one percent is adequate in most cases 
- though even this is often hard to achieve. When asked 
how such a program should be supported, respondents ex- 
pressed a willingness to pay "reasonable" fees but not the 
entire cost of setting up and maintaining the lab. Magnetic 
Measuremetrts, Calibrations, and Standards: Report or1 a 
Snrvey (NBSIR No. 84-3018) by F.R. Fickett of NBS's 
Electromagnetic Technology Division, is available from 
the National Technical Information Service (NTIS), 
Springfield, VA 22161, $7.00, prepaid. Order No. PB 85- 

MEETINGS 
Japanese Symposium ... The Japan Health Physics Society 
(JHPS) will hold its 20th annual meeting in Kyoto on May 
13-14. On the agenda is a symposium on "Some Problems 
on Health Physics of Non-Ionizing Radiation," which will 
be chaired by Dr. Y. Honda of Kinki University. For more 
information, contact: JHPS, c/o Kyoto University Research 
Reactor Institute, 590-04 Osaka-fu, Sennan-gun, 
Kumatori-cho, Noda, Japan, 81-7245-2-0901. 

MILITARY APPLICATIONS 
Opposition to EMPRESS II... Samuel Q. Johnson, III, a 
Democrat representing the 37th District in the Maryland 
House of Delegates, introduced House Joint Resolution 
67, which seeks to stop the Navy from siting the Elec- 
tromagnetic Pulse Radiation Environment Simulator for 
Ships (EMPRESS II) in the Chesapeake Bay. On March 
20, the House Environmental Matters Committee approved 
HJR 67 by a vote of 22 to 1. It will now go to the full 
house. 

POWER UNES 
Freak Accidents ... Seven people were electrocuted March 
23 attempting to escape a fire caused by a downed power 
line in Jupiter, FL, according to UPI. As the people 
climbed into a car, 7,620 volts of electricity surged 
through one of the car doors as it touched an adjacent car 
that was in contact with the downed l i e  .... Then on March 
26, wwdpeckers caused a utility pole to fall, taking with it 
a 230 kV transmission line. An estimated 170,000 Florida 
Power Cop.  customers in the Tampa area were blacked 
out, UP1 reported. 

RADAR 
Radar Detectors...Radar detectors are illegal in some 
states and are tempting to thieves everywhere. One device 
which overcomes both of these problems are the new 
"remote-mount detectors" which can be placed under the 
hood and linked to a display next to the driver. Twelve 
companies now make them, and Car and Driver magazine 
presents the results of rigorous comparison tests in its 
March issue. The units, which range in price from $220 to 
$445 (though some are available at a discount), are sensi- 
tive to both K- and X-band microwaves. They were rated 
on the basis of the warning distance provided in h e  types 
of police traps, a tomre test to simulate under-the-hood 
wear-and-tear and their propensity to false a l m s .  The de- 
tectors ranged in performance, but the editors at Car and 
Driver found that Cincinnati Microwave's new, small 
Passport and its older Escort models scored better than any 
remotedetectors. 
IEEE Special Issue. ..The February 1985 issue of the Pro- 
ceedings of tlre IEEE is devoted to radar, with 14 papers 
on various topics. The issue is introduced by Dr. Merrill 
Skolnik of the Naval Research Lab in an overview, "Fifty 
Years of Radar." What's left out of the issue is also of 
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UPDATES 
interest. According to the April issue of The Institute, the 
IEEE newsletter, two Lincoln Lab engineers from 
Lexington, MA, did not receive clearance from the U.S. 
Army and so had to withdraw their paper on "High Power 
35 and 95.5 GHz Instrumentation Radar," which describes 
an advanced radar system designed to gather high- 
resolution diagnostic signature data on RBrD missile 
flights. The IEEE, the Amy and the Lincoln Lab are dis- 
cussing who will pay the expenses forthe mix-up. 

STANDARDS 
IEC & Industrial EMC ... The International Electrotech- 
nical Commission (IEC) has issued the third part of its new 
standard, Electromagnetic Contpatibility for Industrial- 
Process Measurement and Control Equipment. Publication 
No. 801-3, Pan 3: Radiated Electromagnetic Field Re- 
quirements, details test procedures for determining the sus- 
ceptibility of industrial equipment to spurious signals and 
recommends severity levels. The IEC points out that 
walkie-talkies are the most common sources of EM1 hut 
also lists radio and TV transmitters, welders and fluores- 
cent lights as other sources of interfering electromagnetic 
energy. The IEC specifies the use of shielded enclosures as 
the "most efficient" means of performing radiated suscep- 
tibility tests and favors the anechoic chamber as "the most 
preferred type of enclosure." W~th respect to the stripline 
circuit, the IEC notes that, as specified in MIL-STD-461 
and 462, the stripline is of 'limited application" due to 
restrictions on the size of the equipment under test and its 
maximum frequency of operation (35 MHz). TEM cells 
are relegated to the appendix because they "can only ac- 
commodate very small items." In the frequency hand 
27-500 MHz, the IEC sets out three severity levels for 
measuring degree of susceptibility. Class 1: 1 Vlm, a low- 
level radiation environment with radio and TV stations 
more than I km away; Class 2: 3 Vim, a moderate elec- 
tromagnetic environment with walkie-talkies more than 1 
meter from industrial equipment; and Class 3: 10 Vlm, a 
severe electromagnetic area, typical of high-power walkie- 
talkies next to control equipment. (A fourth level is left 
open for "situations involving very severe electromagnetic 
radiation envirouments.") Publication 801-3, which in- 
cludes detailed drawings of various test set-ups, costs 
$36.00 plus postage. It will be available soon from the 
International Sales Office, American National Standards 
Institute, 1430 Broadway, New York, NY 10018, (212) 
354-3300. For details on Parts 1 and 2 ,  see MWN, 
JanuaryIFebmary 1985. 
SAE AE-4 & ANS C63 ... SAE Committee AE-4 on EMC 
met on March 26-27 in Albuquerque, NM, and the next 
meeting of American National Standards Committee C63 
on EMC has been scheduled for 9 a.m. on May 24 at the 
EEI  in Washington, DC. (263's Subcommittee 1, on Tech- 
niques and Developments, will meet on May 23 at 10:30 
a.m., also at the EEI. For more information on AE-4, 
contact SAE's David Bentley at (412) 776-5760, and on 
C63, contact IEEE's Fred Huber at (212) 705-7960. 

TECHNOLOGY 
Microwave Drying ... The Electric Power Research Insti- 
tute (EPRI) has contracted with Professor Philip Schmidt 
of the University of Texas's Mechanical Engineering De- 
partment in Austin to devise ways of optimizing the use of 
microwave energy in order to make it cost-effective in dry- 
ing applications. At present there are no analytical models 
to test which combinations of microwave and conventional 
heating systems work best. Under the $57,194 contract. 
Schmidt will develop such a model - specifically for 
heating and drying porous solids internally by microwaves 
and from the surface by infrared radiation and convection. 
He will then test the results with a bench-scale setup. The 
work should be completed by theend of 1985. 

ULTRASOUND 
Chromosomal Effects...An attempt to replicate the re- 
ported finding that diagnostic ultrasound can increase the 
frequency of sister chromatid exchanges (SCE's) has 
failed. (SCE's are a sensitive indicator of potential genetic 
or carcinogenic hazards.) In 1979, a group at Albert Eins- 
tein College of Medicine in the Bronx, NY, reported that 
ultmsouud, as used to monitor the developing fetus, in- 
creased the incidence of SCE's in human lymphocytes 
(Science, 205, 1273, 1979). Now, a team led by Dr. V. 
Cianvino of the University of Rochester, using the same 
clinical device, found "no significant effect" on SCE's 
among human lymphocytes exposed in vitro.,In a paper 
published in the March 15 Science, they conclude that "the 
reasons for [the original] results may be coincident with 
some subtle yet unidentified procedural factor." Dr. Robert 
Bases of the Department of Radiology at Albert Einstein, 
one of the authors of the 1979 study, told Microwave News 
that he was preparing a reply for publication in Science. 
He said that he would prefer not to comment further on the 
new results at this time. 

VDTs 
Australian Radiation Measurements ... Researchers at the 
Australian Radiation Laboratory (ARL) have concluded 
that electromagnetic emissions from VDTs "do not pose a 
health hazard to operators" after testing fifty color and 
monochrome units. Electric and magnetic fields were mea- 
sured from 14 kHz to 100 MHz, and broadband readings 
were taken from 10 MHz to 26 GHz. Maximum fields 
measured at 30 cm were: 3.1 Vim for E-fields from color 
VDTs, 15 Vim for one monochrome unit; 78 d m  for 
H-fields from color terminals, 76 d m  for monochrome. 
Median field levels in all categories were considerably 
less. ELF fields were not measured, and no ionizing radia- 
tion was detected -the minimum detection level of the 
meter was 0.05 d h r .  For a copy of the report, Elec- 
tromagnetic Etnissionsfrotn VDTs (ARUTR067), write to 
the ARL, Lower Plenty Road, Yallambie, Victoria 3085, 
Australia. 
Legislation ... New Mexico Govemor Toney Anaya has 
signed Executive Order 85-11 regulating the purchase and 
use of VDTs by state agencies. Other states are considering 
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the following bills: California Assembly Bill No. 1006 
(Assemblyman Tom Hayden's second VDT bill this year), 
Iowa Senate File 322 (Senator Charles Bruner) and com- 
panion House File 329 (Rep. Gary Schetzan), Massachu- 
setts House Bill 1501 (Rep. Nicholas Buglione) and House 
Bills 3082, 3084, 3085 and 3089 (Rep. Timothy Bassett), 
Rhode Island Bill Nos. H5387 and H6079 (Rep. Edward 
Dambruch) and Bill No. H6128 (Rep. Robert Tbcker), and 
Washington substitute House Bill 468 (Rep. Janice 
Niemi) replacing legislation proposed earlier. . A - - . . 

ETC ... 
Moscow Bugs ... Electronic bugs placed inside typewriters 
used at the U.S. embassy in Moscow may have helped 

FROM THE FIELD 
VDT Radiation: 

Guy's Report for 1BM 
Reprinted below are the recomrnerrdorions of Dr. Bill Guy to 

IBM in his October 29 report, Health Hazards Assessment of 
Radiofrequency Electmmagnetic Fields Emitted by V~deo Display 
Terminals. See storyonp.2. 

Though it is highly unlikely that there is any relationship be- 
tween the birth defect clusters and VDT emissions, the clinical 
work on magnetic bone gruwth stimulators and the ~oagnelic field 
work of Ubeda FI al. (1983) replicated by Mild (1984)  do^..; indi- 
cate that there could be a relationship. S s  perceived relationship 
prevails even though the wave form of VDT emissions differs 
markedly from those of bone growth stimulators and the Delgado 
sppantus. A major question, however, is the validity of the bone 
growth stimulation work and the reported effects by Ubeda et al. 
Until this validity issue is resolved, critics will use the results of 
the above works to argue that the level of emissions from VDTs 
are not safe. The localized E-fields at the surface of an un- 
shielded cover of a VDT nearest the flyback transformer can 
reach extremely hinh values as a result of the associated high - - 
voltage and close proximity of the transformer to the cover. sinre 
these fields have a capability of inducing much nreater currents in - - 
an exposed user of the device than the relatively low magnetic 
field emissions it certainly is desirable to shield the cover of the 
VDT. Since such shielding is relatively inexpensive the benefit to 
cost ratio is large. Such shielding is generally present in newer 
models of VDTs to satisfy FCC requirements for reducing elec- 
tromagnetic interference. Since the magnetic fields emitted by the 
VDTs are significantly lower and induce much less current in an 
exposed subject, there is less need to provide magnetic shielding. 
Therefore unless it can be shown that there is a real hazard due to 
the magnetic field exposure such cost may not be warranted. 
Since the Ubeda, et al. (1982) work implies that there may be a 
hazard, however, the work should be replicated and the data c m -  
fully analyzed to determine whether further research is needed to 
answepfie questions concerning the applicability of the rcsults to 
the VDT magnetic field waveform. Such work should be carried 
out by a team of highly reputable teratologists and engineers to 
minimize or eliminate possible artifacts in the exposure systems 
and the biological assay protocols. Also a cmful and thorough 
characterization of the induced fields and currents in subjects ex- 
posed to VDTs should be canied out and the levels compared to 
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Soviet intelligence agents learn highly classified secrets, 
CBS News revealed on March 25. The listening devices 
transmitted signals to antennas hidden in the embassy's 
walls, which then broadcast the information to Soviet lis- 
tening stations. The bugged typewriters were in use from 
1982 until 1984, when the bugs were discovered. (In 1960, 
U.S. officials announced that they had found a bug in 1952 
in a "Great Seal" that had been hanging over the Ambas- 
sador's desk - the seal had been a gift from the Soviets.) 
This latest episode follows upon years of controversy about 
the Soviets' beaming microwaves at the U.S. embassy for 
reasons that have never been explained fully, though some 
experts have argued that the microwaves recharged the bat- 
teries that powered the bugs. 

levels known to be safe, based on the most reputable scientific 
literature. 

EPA on ELF Research 
Reprinred below is the text of a lener from Sheldon Meyers, 

acting direcror of the Environnrental Prorection Agency's (EPA) 
Ofice of Radiation Programs, to Eugene Fisher, assistant di- 
rector of the Division of Environmenrol Quolily in New Jersey's 
Depanmenr of Environnrental Protection in Trenton. See story on 
p 3 .  1 

August 24,1984 
DearMr. Fisher: 

I am writing in response to your July 31, 1984, letter in which 
you and Mr. Weiss, Chairman, New Jersey Commission on Radi- 
ation Pmtection. oetition the Environmental Protection Agency to 
initiate developm~nt of guidance to limit exposure of the public 
toelectmmaanetic fields from high voltage power lines. 

Over the next several years,ihe ~ g c n c ~  will be collecting in- 
formation that will be useful in determining if there is a need to 
develop guidance for contmlling exposure to the fields produced 
by high voltage power lines. Our activities will include (1) con- 
tinuing to closely monitor the results of the biological effects re- 
search supported by the Department of Energy, the Electric 
Power Research Institute, and the State of New York, (2) con- 
tinuing to support the efforts of the National Council on Radia- 
tion Protection and Measurements to collect and analyze the bio- 
logical effects literature, (3) extend the capability of the Agency's 
biological effects research in this frequency range, and (4) con- 
tinue to collect and analyze data on ambient electric and magnetic 
fields. 

Your letter raises two very valid points. First, that some States 
do not have the resources to conduct the research and develop- 
ment necessary to promulgate exposure limits and, second, that 
there is a potential for individual States to adopt different limits. I 
how that as work in this area proceeds we will be able to provide 
you the ars~rtancc you need. However, it will take a[ lest  2 to 3 
vcarl to collect h c  inlormalion and pedonn ills malyses that will 
bc required to determine if guidance or some other method of 
contml is required. 

Sincerely yours, 
Sheldon Meyers, Acting Director 
Officeof Radiation Programs (ANR-458) 



RADHAZIEMC SERVICES I Gerling Laboratories 

Now Available -. n 

RadhadEMC 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. 

I ne rroceedzngs of an 
international Conference 

held i r ~  Lama Linda, 
California in I983 

Edited by 
W. Ross Adey and 
Albert E Lawrence 

Plenum Press 
233 Spring Street 

New York, NY lOOU 
604pp.,$89.50 

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

Microwave News at a Discount 
Back issues of Microwave News are now available at a 
discount. Order all 10 of our 1984 issues for just $95 ($100 
outside the U.S. and Canada), a savings of more tIzan 50 
percenr. Previous issues (1981-1983) are available for $50 
per year. Order now. 

ADVERTISE IN 
MICROWAVE NEWS 

Call (212) 725-5252 

VDTLegislative Report 
Get all the state bills in the U.S., with convenient sum- 
maries, as soon as they are introduced. For more informa- 
tion, contact YDT News. (212) 725-5254. 

THE BODY ELECTRIC 
Electromagnetism and 
TheFoundation ofLifc 

By Roberto. Becker, M.D., 
and Gary Selden 

William Morrow and Company 
105 Madison Avenue 
New York, NY 10016 

364pp., $17.95 

0 PaymentEnclosed o Bill Me 

I want to subscribe toMICROWAVENEWS. Name 
0 One Year(l0 Issues) 

$200 US, Canada; $235 Foreign Address 
0 Six MonthTrid (5 Issues) 

$105 US, Canada; $125 Foreign City 

StatelZip 
I want to subscribe to VDT News. 
$42 for six bimonthly issues Make checks payable to: Microwave News, PO Box 1799, 
(Add$lOoutside U.S.) Grand Central Station, New York, NY 10163, (212) 725- 

5252. 
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Air Conodo empioyeer was two years, 

Micro wove News invites letters from its readers. We ask 
writers to be brief, and we reserve the right ro edit con- 
tributions for length. 

EPA and ERMAC To Consider 
RF/MW Population Standard 

A nun~ber of key deci\ions on thedevelopment ofa population standard for 
nun-ionizing radiation are slated for this month. Senior officials of the En- - 
vironmental Protection Agency (EPA) will decide whether to issue an advance 
notice of proposed rulemaking (ANPRM) on a safety level, and the Elec- 
tromagnetic Radiation Management Advisory Council (ERMAC) and the 

*~requency Management Advisory Council (FMAC) have scheduled a meeting 
to discuss other avenues towards an interim standard. 

On December 11, David Janes, Richard Tell and Norbert Hankin of EPA's 
Office of Radiation Programs (ORP) will brief EPA Assistant Administrator 
Kathleen Bennett on tile $tatus of the radiofrequency and microwave 
(RF/M\V) uouulatlon "~uidance." EPA does not have the legal aurhor~tv to 
set anenfb&eHhlestandard; instead it willofferaguidance, or arecommenhed 
safety Icvel. Soon after tile meting. Bennett will receiveadecision memoran- 
dum for the oublic~tion of an ANI'RM in rlie Federul Rwister. 

EPA has been working on theguidance for anumber of years. According to 
the agency's most recent regulatory agenda, published in theFederalRegisrer 

(continuedp.3) 

Cost-Beneft Meeting in Ann Arbor 
Thirty experts representinga wide rangeof interests met at the University of 

Michigan, November 12-13, and agreed to a joint statement on theapplication 
of cost-benefit analysis to radiofrequency and microwave (RF/MW) bioef- 
fects. In general, the participants took a cautious view of the utility and feasi- 
bility of the technique as a formal decision-making tool. 

Themeeting wasorganized by Professor Nicholas Steneck, a historianat the 
University of Michigan, Ann Arbor. The context for the day and a half of 
discussions was set by a historical review by Steneck and by 12 invited papers. 
These covered a wide range of topics going far beyoud cost-benefit analysis. 
For instance, Robert Cleveland of the Federal Communications Commission 
(FCC) described the responses to the commission's notice of inauirv on bioef- 
fects and FCC policy. Dr. Zory Glaser of the Bureau of ~adioiogical Health 
and Christopher Dodge of the Congressional Research Service compared the 
Eastern and Western approaches to standard setting. (Though Dodge co- 
authored a paper, he did not attend the meeting.) 

Twoof the participants used the meeting to point out what they perceived to 
he inappropriate research in the RF/MW bioeffects field. Allan Frev of Ran- 
domlinecriticized the direction in which research had been oriented by what he 
called a "small extremist group" that is not representative of the community 
at large. In an interview after the meeting, Frey said he had tried to documqnt 
the way this group, which includes some of the best known members of the 
RF/MW community, Drs. A.W. Guy, Don Justesen, Sol Michaelson, John 
Osepchuk and Herman Schwan, was distorting science to meet the dictates of 
standard setting. Frey suggested, as an example, that research on the blood 

(continuedp.2) 



COST-BENEFIT MEETING 
(conrirluedfrom p.1) 

1 brain barrier had been cut  of f  prematurely. Dr. Rochelle 
Medici, a consultant now in private practice in S a n  Marino,  
C A ,  sub-titled her paper, "Where H a s  All theScienceGone?" 
In i t  she  challenged much of  the  experimental work of  this 
s ame  group. "It does n o  good t o  search f o r  effects that  a re  
subtle o r  complex with inappropriate technique$," she  wrote. 

A collection ofexcerpts f fomtheinvi ted  papers is presented 4 

below. T h e  complete text o f  the  joint statement is reprinted o n  
theopposi te  page, followed by a l i s t  of  those at tending and en- 
dorsing it. (Drs. Richard Albanese a n d  J o h n  Osepchuk did 
n o t  agree with some of  the  points; see list.) 

Excerpts from Invited Papers 

Albunose: Thui, in a dia;ipl~ne auch as radiofrequcncy radhtiun rc- 
s~a rch .  one ntuat expect that, on thenvrragc. as tllcdtaciplincmaturc~ 
and more blucffcut endpoints arc eialualcd. critical bioeffects will be 
found occurring a1 lower and lower dore,. . . . 

With the prcscntl) limited available data in the radiofrequency ra- 
diation ficld. the use ofa  technisuelike lh~.Delphi Techniqueappe3ra 
unovoidnble to estimate benefits 

Czcrski: All RF-protection standards are mandatory in Poland. 
Czechoslovakia and the USSR. One of the impoRant provisions is 
that allnew RFgcnerntingdcviccs have to bcapprovcd from thepoint 
of view of safcn at the desien alaee lrauehlv couivalcnt to  US ore- - - .  - .  . . 
market approval procedure). Any equipment impurted from 3broad 
has also to confornt to 111s cxisting Pollah alandards. 

Fmy: Suicntistr, aa wcll as rcicncc. arc pa).inp a price for what is hnp- 
penlng in the mi;roaave biocffcctr area. Freedom of investigation is 
limllcd and thcrc are dirlinct limits on what kind of data one may 
collect.. . . 

Thcre arc also restrictions on what data is permitted into thcscien- 
tific journals. .. . 

The number o f  legal actions is rising. .. .Thus, science's contribu- 
tion to cort/benefit analysis in the bioeffects area will be determined 
by the courts. This is expensive and time consuming, and likely to 
force a hazard standard which is substantially lower than is necessary 
to protect the public.. . . 
G,andhi: Unfortunately, the adverse publicity given the alleged bio- 
hazards of non-ionizing radiation has conditioned the public to be 
suspicious of any and all of the applications of this energy. There is 
obviously a great need for public education in this regard ifsociety is 
to reoo thc full advantaees of this oromisine technoloev. Thercalso is 
a need for continued an2 invigorated rcscarch to und&sland the bio- 
logical effects of the electromagnetic environment on man. 

Glnser &Dodge: It is also interesting to note thelack ofmost adverse 
clinical findines in Western workers who are "orotcctcd" bvarecom- 
mended standard endorsed by OSHA of 10 &w/cml for Hn 8 hour 
day, which is many times higher than either the Soviet, Czech or 
Polish standard.. . . 

How do we interpret the epidemiologic data which is apparently 
available from Soviet and East Eurooeansources? This is a perennial 
and recurring problem. Wealso, regretfully, do  not havcan answer to 
that question.. . . 
Grolh: Cost/benefir analysis can't resolve the microwave problem. 
The primary reason is the lack of an adequate data base from which 

estimates of critical variables would be derived-especially in the 
all-important area of potential effects on human health. [author's 
emphasis]. . . . 

Given thecrudcrtate of fundamental undcrstandine ofhow micro- - 
waves in1cra:t with living organisms, rcs:arch will hi. raisin: more 
questions and generating mur* I~ypolhcrrs tllan i t  nil1 be providin:. 
firm answers, at least for many years. 

Johnson: CosVbcnefit analvsis does no1 seem to fit thcnccd ofoublic ~ ~~~ ~ .~~ ~ 

hualtll rlandnrdr analysis, crpe;i~lly uherr thr. uau~al rulnlionihip 10 
human llealth is u n k n o ~ n .  In tltir nrca, coit/t,encfit ;~n;$l)at? is an 
idea whose time has not come.. . . 

Inspitc of all the problems of unlocking the regulatory process and 
in spitcof norcnsonableproofafhazard tohumans fromexposure to 
low-level non-ionizing radiation, there is a need for an acceplable 
standard to be adapted by the federalgovernment or at least oncstan- 
dard acceptable end uniformly enforced by every state.. . . 
Kaslov: I.. .violently disagree with the current ANSI draft defining 
mid-range as 30 MHz lo 300 MHz, "ramped" to a [permissible ex- 
posure level] of 5 mW/cmaat 1.5 GHz..  . .I believe that the proposed 
contour is a grotesque violation of [as low as reasonably achievable], 
introducing considerable risk with little benefit to either - the industry 
or military organizations involved.. .. 

Insummary, any factual nnalysis of military uscof electromagnetic 
radiation has to conclude that: The benefits are substantial and 
well-recognized. Alternative technology is not really possible. 

Whilesomeeffectsmay be present or not yet discovered, thcyclcar- 
ly are not significant.. . . 
Mediei: It is my opinion that if is in fire conrerl of discovery Nrol 
studies of microwave bioeffects ore flormderir~g . . . . Pre-cxperimcn- 
tal decisions about what to studv and how to studv it are being made 
in an arbitrary-and sometimes unintelligible-!-way. [aithar's 
emphasis]. . . . 

Thc likelihood of detecting any possible effecs of weak electro- 
magnetic fields using [activity measures and open field tests] is vir- 
tually nil-even after long exposure. A study with such behavioral 
end points is only likely to dentonsfrote that if one uses an insensitive 
technique, no  effects will be observed. [author's emphasis]. . . . 
One must ouestion whv so manv behavioral/CNS studies are beine " 

don? u ith unmodulnted cnrrtcr frequencies.. . . If one chou5es lo usc 
modulatiorl in a bioeffect~ experimenl, it must be a modulation frr- 
qucnry that is rclc\ant lo bolh the atlinlal ofrltoiccand the beha\ior 
being measured.. 

Osepchuk: The status of today's exposure standards for microwaves 
are primitive precisely because of the lack of human data on injury 
which would motivvte more serious development of standards.. . .A 
fact in support oftheadequacy of US safety standards is thereported 
absence of adverse health effects from the thirty years of microwave 
diathermy employing partial-body exposures.. . . 

Risks of "microwaves" in todav's sUcietv are trivial in ecneral. " 
'l'hcrr i-, general public mi5informauon and confurion on thesubject, 
howe8,er.Thcrnudia in lnrgr. measure is rr.sl~onsihlr. for t l ~ i b  ilalu ofaf- 
fairs. b 

The costs of the perceived risks and dealing with them are signifi- 
cant though difficult to calculate.. . . 

Swicord: It is not surprising that the proposed [ANSI] standard was 
interpreted by some as an attempt to create a thermally based stan- 
dard by those who hold that temperature incrcase in a portion of the 
absorbing body is the only result ofexposure toradiofrequency radia- 
tion, and this tempcraturcincrease leads to theobserved biologicalef- 
fecl. ... . . . ~~~ . .  

Thu ucigllmg o f  cost and Bencfit can and docs play an important 
role in radiofrcque~lcy heolth prolrction. Hox~.vcr, bcfore cost, bcn- 
efit mlaysis is considered the proper negotiating atmosphere must be 
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Cost-Benefit Analysis and RF Bioeffects: 
Some Points of Agreement and Disagreement 

f Summary statemerrt drawn u p  a1 a conference in 
A n n  Arbor. Michigan, November12-N.  

Should and can cost-benefit analysis be used when making deci- 
sions involving the biological effects of radiofrequency (RF) and 
microwave radiation?*This aucstion rvasout to the individuals listed 
below at areccnt meetin e a t  t h e ~ n i v e r s i t v b f ~ i c h i e a n i n ~ n n ~ r b o r .  - 
A5 might bc c~pcctcd. thc rcpliei lo the basic question v3rted enor- 
mously. Ncverthulc~r, there .,:as agreumsnl on many of theirsues cov- 
crrd and a guncral undcrslnndineoftltc main a r m  of dlragrcemrnt. ' So that the common ground and understandings reached after a day 
and a half of intense discussion wcrenot lost, the following list of ac- 
cepted points of agreement and disagreement has been prepared for 
rmblic distribution. I t  slrould be srressed that the oersom lisled os 
suhscribmg to 111s list hove done so os r~~dividiiolr, nor or represol- 
torites oJrlteir eruployrrs or orlarr inrer~.sredpurries 

I. Keeping in mind the fact that the RF biocffects issue is not 
unique, it is agrced that not all of thc factors that arc needed for a 
comprehensive cost-benefit analysis of the RF bioeffccts issue can 
presently be quantified. Some costs and benefits can be quantified, 
but not 011 costs and benefits. 

2. The first limitation notwithstanding, it is agreed that cost- 
benefit analysis can be part of  the process used for making policy 
decisions relating to R F  bioeffects. The usefulness of this and other 
analytical methods will vary with particular situations. 

3. Those factors that con be qtranriled (within the bounds of 
commonly accepted quantification procedures and  prescnt-day 
knnwledec) include: .---~, ~ . the costs ofcompl!ing with dcrlgnatud standard, . th? costs of undertaking medical rurvcillanuc 

the economic impact of perceived risks 
the benefits of R F  technology. 

4. Those factors that connor be quonrifed (within the bounds of 
commonly accepted quantification procedures and present-day 
knowledge) include: 

the costs of possible negative consequences on the health of 
the general population . the costs and benefits of perturbations in the quality of life 
the costs of ecological impacts. 

5. Ooinions differed on the mcasurabilitv of oossiblc short-term . . 
human h r ~ l t h  effects in the occupational rctting. Some believed that 
such effucrs are quantifiable urmg cxisling tnell~ods and dala bases; 
othcrr believed that they arc not. Tllc porsiblu long-lcmm health el- 
fects of low-level occupational or  general population RFexposure are 
nor quantifiable a t  the present time. 

6. In a fulland resoonaible cost-benefit anlavsis. all values should 
be made explicit and a clcar division drawn bctwccn isrues that prop- 
erly bclong to science as opposed to thoic lhat propcrly belong to 
policy. Caremusl be taken loprevent science from inappropriately in- 
fluencing policy, or policy inappropriately influencing science. 

7. Agrcnter understanding of the mechanisms by which RFradia- 
tion interacts with living tissue could aid cost-benefit analvsis 
~" ~~~ , 

."Cost-bencfit" analysis is herem understood lhr formal. largr- 
ly social-science technique through which costs and bcnelils are uati- 
mated and wcighcd against one another in an attempt to assist deci- 
sion-making processes. "Cost" and "benefit" are defined broadly 
and not restricted to monetary terms. Throughout this statement. 
"RF" isused toincludebothradiafrcquency andmicrowave portions 
of the spectrum. 

Attendees 
Richard Albanerc. Air Force School of Aerospace Medicine (not 
paints no. 4 & 5); Peter Baragona, Concerned Citizens of Rockaway 
Township, NJ; Daniel Cahill, Environmental Protection Agency 
(EPAI: Robert Cleveland. Fcdcral Communications Commission: . .. 
Pncmyslaw Cxmki,  Bureau o f  Radiological H u l t h  (BRH); Allan 
Frey. Randomline Inc.; Om Gandhi, Univcmity of Ulah; Zory Glaser, 

BRH; Edward Groth Ill, Consumers Union; Arthur Guy, University 
of Washington, Seattle; Charles Hall, Lawrence Livermore National 
Lab; Janct Healer, National Telecommunications and Information 
Administration; Howard Johnson, RCA; Don Justescn, VA Hospi- 
tal, Kansas City; Gordon Kane, University of Michigan, Ann Arbor 
(UM); Samuel Koslov, Johns Hopkias Applied Physics Lab; James 
Lin, University of Illinois, Chicago Circle; Karel Marha, Ontario 
Hydro; Rochelle Medic;, consultant; John Orepchuk, Raytheon (not 
point no. 7); Elliot Postow, National Naval Medical Center; Thomas 
Ronell ,  Office of  Naval Rcscarch; Matthew Shafnei. O'Bricn, 
Shafncr, Garvey, Bartinik & Stuart: Nicholas Steneck, UM; Paul 
Strudler, National Institute for Occupational Safety and Health; 
Mays Swicord, BRH; Richard Tell, EPA; Art Vander, UM; Roby 
Engc. Navy Bureau of Medicine and Surgery; William Wisecup. 
Aerospace Corp. 

Population Standard (eonrinued from p.1) 

on October 30, a proposed guidance is scheduled for release in Sep- 
tember 1983. If Bennett gives her approval, EPA will set u p a  working 
erouo to oreoare a draft orooosal far inter-aaencv review. which 
;ho$d br;omplclcd by [ h i  19113 deadlinc Dr. Danifl ~ a l ~ i l l ' ;  group 
at EPA', Enviranmcmal Biology Division in RcacarchTriangle Park, 
NC, is nnu circulaling a droll of the criteria docun~ent lor thr. 
guidance. 

Meanwhile, ERMAC and FMAC will meet in Washington. DC, on  
December 18 to takc up the problems caused by the absence of a na- 
tional standard. (The joint meeting of the two councils is unusual.) 
Donald Jansky, associate administrator of the National Tclecom- 
munications and Information Administration (NT1A)-the Com- 
merce Department group which ERMAC and FMAC advise-said 
that thequestionofhealth standards was "underdebate" and that "it 
is not clear what action NTIA might takc." NTlA usually dcalr with 
spectrum management rather than safety issues. 

After the last ERMAC meeting in July, the council sent Secretary 
Malcolm Baldridge a letter advising him, "as a matter ofconsiderable 
urgency," to recommend the development of  a national RF/MW 
standard. The National Association of Broadcasters (NAB) and the 
Communications Satellite Corporation (COMSAT) also decried the 
lack of a standard. "The pot has beenstirred," said ERMAC's Janet 
Healer. CTheNAB has recently setupanadvisorycommitteeonradia- 
tian rceulations.) 

~ ~~ ~. 
TIIL. rcact!oo to thc NTIA m o w  uas mixcd. EPA's Tell, s l lo is 

responsible for guidance deiclopmcnl, crprcssed his concern that an  
inlcrim effort could have a "detrimenlal effecl" on EPA's work. In 
any case, he went on, "I'm not convinced that an inter-agency group 
could get together on  a numerical standard." RCA's Howard John- 
son. who has lone lobbied for o national standard. said he was - 
"pleased with the initiative." Of course, any interim standard 
catalyzed by ERMAC or NTlA would also be advisory and unen- 
forceable. 

Johnson added that he had written to Dr. George Keyworth, the 
president's science advisor, petitioning the new Interagency Science/ 
Health Coordination Group(1SHCG) to "place the need for aradio- 
freouenev exoosurc standard on its docket!' The ISHCG has taken . . 
over some o i t he  work of the Interagency Regulatory Liaisoffiroup 
(see M W N ,  November 1981). 

Work began last October on a study of the economicimpact of  the 
EPA guidance. Under an inter-agency agreement between EPA's 
ORP and the Deoartment of Energy's Lawrence Livermore National 
Lab in ~ i v e r m o ~ e .  CA, a team i G h e  Environmental Sciences Divi- 
sion will estimate the cost of industry compliance for possible guid- 
ance values ranging from 10-20 uW/cml to 10 mW/cm2. Charles Hall 
is the lab's project officer for the $350,000 study. 

According t o  EPA's Tell, the study will focus on the cconomic im- 
pacts on FM, AM. TV and satcom stations, and on  radar and micro- 
wave relay tawcrs, but will not address ELF radintion. The report, 
officially titled "A Proposal t o  Develop and Apply a Methodology to 
Asseas the Economic Effects on TYansmission Sources of  Radio- 
frequency Radiation Guidelines Proposed by the EPA." is due to be 
completed by December 1982. 
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HIGHLIGHTS 
Czech Epidemiology + environmental fields, they have shown that there were signifi- 

1, Dr. Jana Pazderova-Vejlupkova from the Clinic for Oc- cantly more suicides at locations with high magnetic fields. 
cupational Diseases at the Charles University in Prague, Dr. F. Stephen Perry, a general practitioner living in central 
Czechoslovakia, believes industrial RF exposure in her coun- England, initiated the study after noting an apparent connec- 
try presents "no problem in need of urgent resolution." The tion between depression and proximity to power lines among 
comment was part of her review of non-ionizing radiation ex- his patients. In 1979, Perry and members of Dr. Roben 
posure epidemiologies in Eastern Europe presented at this Becker's lab at the Upstate Medical Center in Syracuse, NY, 
summer's URSI meeting. reported a correlation between the calculated electromagnetic ., 

According to Pazderova-Vejlukova, the Prague clinic's ex- fields associated with power lines and suicides. Now, after 
amination of 95 radio station employees found that response having taken magnetic field readings at 1,184 locations, the 
to theglucose-tolerancetest was the only "reliabledifference" same team has shown that the suicide rate increases with the 
between exposed workers and a control group. And current intensity of the 50 Hz magnetic field. The most recent results 
medical investigations of all Czech television workers have yet were published in the August issue of HeoNtr Physics. (Becker 
t o  find any signs ofdamage from exposure. Shedid cite Soviet has since retired and closed his lab.) 
and Polish surveys which found a higher frequency of lenti- While cautioning against overgeneralizing their findings, 
cular opacities, retinal lesions, hematological effects, cardio- the authors called for more detailed large-scale epidem- 
vascular changes and electrocardiogram disturbances among iological studies of power line radiation and for considering 
workers exposed to fields in the low uW/cml range. - electromagnetic fields when designing public facilities. 

Pazderova-Vejlupkova attributed the difference in results 
to a dramatic improvement in working conditions-exposure Developments a t  OSHA 
levels-over theiast ten years. She concluded that "it is not 
surprising, therefore, that observed frequencies of field-re- 
lated maladies are very low at the present time." 

Pazderova-Vejlupkova closed with a plea that industrial hy- 
gienists not overestimate thesubjective complaints of workers 
who earn hazardous duty pay for working in non-ionizing ra- 
diation fields. "Some workers will exaggerate in discussing 
their problems out of fear they will lose their extra pay," she 
wrote. 

The report, edited by Dr. Don Justesen and read to the 
URSI conferees by Professor A.W. Guy, was not released at 
the meeting. It will be published in the conference pro- 
ceedings. 

US-USSR to Discuss Measurement Standards 
A threemember delegation from theUSSR'sGosstandart- 

approximately their equivalent of our National Bureau of 
Standards (NBS)-is visiting the US this December as part of 
the Joint Working Group for Metrology under the 1972 US- 
USSR cooperative agreement on science and technology. One 
of the topics for discussion is the development of a common 
standard for measuring non-ionizing radiation fields that may 
cause biolonical effects. The Soviets oro~osed such a project 
in-1979, and some US scientists supportthe idea in the hope 
this project could help reconcile the differences between the 
two countries' exposure standards. 

During their two week stay, thesoviet scientists will tour the 
NBS labs in Boulder, CO, the Environmental Protection 
Agency radiation lab in Las Vegas and thebioelectromagnetics 
lab at  the University of Washington, Seattle, according to Dr. 
Arthur McCoubrey, associate director for measurement ser- 
vices at  NBS and leader of the US metrology group. 

ELF Magnetic Fields and Suicides 
A joint English-American study has identified a connection 

between the intensity of 50 Hz magnetic fields from high vol- 
tagepower linesandsuicides. In what the authors believeis the 
first demonstrated correlation between human behavior and 

The Occupational Safety and Health Administration 
(OSHA) is considering setting up a forum at  which the agency 
can provide advice to employers on ways to shield RF heat 
sealers, according to Sheldon Weiner, director of OSHA's Of- 
ficeof Physical Agents Standards. He added that theagency is 
evaluating the radiofrequency and microwave(RF/MW) stan- 
dard internally, and plans to ask for public comment on issues 
related to the standard. Weiner expects to publish a notice on 
the standard in the FederolRegker early next year. 

OSHA's regulatoiy analysis group has awarded Centaur 
Associates of Washington, DC, a six-month, $161,000 con- 
tract lo assess the potential impact on small businesses and [he 
economv ai larxeof oossible rezulationsin RF/MW rediation. 

~ e a n k h i l e ,  the agency has Gill not released a standard en- 
forcement policy for RF/MW inspections. A draft policy is 
awaiting approval by senior OSHA management. And infor- 
malnegotiationson setting up a joint labor-management com- 
mittee to reduce occupational exposures to RF/MW radiation 
are continuing. 

Protective Fibers 
The Bekaert Steel Wire Corporation of Atlanta, GA, has 

developed stainless steel fibers for Weaving fabrics that can 
protect workers from radiofrequency and microwave radia- 
tion. Marketed under the name Bekinox, the fine metal fjbers 
can be blended with any natural or syntlletic fibers. 

Writing in the September issue of IndusfriolFobric Prod- 
uclsReview, John Toon, product manager for metal fibers at 
Bekaert, claimed that asuit madeof twill polyester cotton with 
ten percent stainless steelcanprovideat least a27 dBreduction 
in radiation exposure in the frequency range from 10 MHz f o  
100 GHz. This would represent a 99.8 percent reduction in the 
amount of energy passing through the fabric. The fiber weighs 
200 g/m' and provides protection in fields of up to 200 
mW/cm2. Under some conditions, a 40 dB reduction can be 
achieved. 

Bekaert has also developed anti-static fabrics and radar 
scattering products. 
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In a telephone interview, Toon said that preliminary tests of 
a radiation shielding suit on top of  the  anc cock building, the 
site of the main TV antennas in Chicaeo. had been verv en- - .  
couraging. Plans to  continue testing are under way. 

I 
r R i s k  Assessment at B R H  

The Division of  Biological Effects (DBE) at  the Bureau of 
Radiological Health (BRH) is being reorganized to  p u t  greater 
emphasis on risk assessment. The division, which is resDon- 
sible for research on ionizing and non-ionizing radiatidn as 
well as ultrasound. has moved towards the analvsis of  risks . . over the last few years, according to  DBE director, Dr. Moris 

' Shore. 
Shore did not think that the reoreanization would have - 

much impact on the non-ionizing radiation research program. 
"The present level of  activity will be maintained, b"t n i t  ex- 
oanded." he said. There mav be some chanees in direction. 
however. Shore cited the  possibility that the bureau will initi: 
ate work on  the effects of magnetic fields now increasingly 

used in diagnostic devices such as  NMR imaging. 
The greatest changes will be for  ionizing radiation research. 

For instance, the  bureau is looking for new ways to  fund its 
long-term study on the effects of  ionizing radiation on beagles 
a t  Fort Collins, C O ,  because of  growing expenses a t  a time of  
budget cuts. The cost of  the project has doubled from $1 mil- 
lion in N78. Some of the ionizing radiation work will prob- 
ably be transferred to  the National Cancer Institute, though 
n o  formal arrangement has yet been worked out.  

Final decisions o n  the  division's structure and staffing will 
be made by March. While the proposed reorganization must 
still be approved by the bureau's parent organizations, the 
Food and Drug Administration (FDA) and theDepartment of  
Health and Human Services, Shore expects the new arrange- 
ment t o  be in place by the  end of  the  fiscal year. 

In other changes, Dr. Alan Anderson, the past associate di- 
rector o f  DBE, has joined the FDA's Bureau of  Medical De- 
vices as associate director for standards. Dr. Kenneth Krell is 
now serving as the  acting associate director of DBE. 

UPDATES 
BiologicslEffcc$. . . .TheAirForceSchaolofAerospaccMedicineat 
Brooks AFB.TX. is lookine for a conuactor to review and assess the . . 
RF/'/hlW bioulfeutj literaturi. for a computerized rctries,al s),tu,n 
(PhlRN 82-68). SRI Intern;~t~onalI~a~nlre~dvcompleredapilotstu~l~ 
oltl~cproject, and Brooks ail1 belrrulnga tc:hnical report assoon nr 
it returns from the printer. Brooks' James Merritt expects this to bea 
multi-year effon and hopes it will begin early next ycar .... Mcan- 
while, the National Telecommunications and Information Adminis- 
tration (NTIA) has renewed its abstracting of the bioeffects litera- 
ture. Bruce Klcinstcin's Sciencelnformation Service in Philadelphia, 
PA, won a 555,000, six-month contract to resume the BiologicolEf- 
fecls of Non-Ionizing Eleclrornognelic Rodinlion Digest. Kleinstein 
workcd at theFranklin Institute, which used todo theabstracting, bc- 
fore he went off on his own. The last issue of the digest was dated 
September 1980. Kleinstein hopes to have his first issue out soon. .. . 
The New York State Overhead Power Lines Project received 164 pre- 
proposals for its research funds. The Scientific Advisory Pancl se- 
lected 60 applicanu to submit proposak, which are due January 15. 
Awards should be announced in March. The panel has scheduled a 
meeting for February 19-21 in New York City. There will be a public 
meeting at that time.. . .A new journal will appear next year. The 
JournolofBioeleclricilv. edited bv Dr. Andrew Marino ofthe Dcoart- . ~~~~ , . 
msnt of Orthopaedic Surgery at the 1.SU Mcdicnl Ccntcr in Shreve- 
port. LA, will publish "original nark involving thc electrical prop- 
erties of biological tissue, natural b~oeluclrical phenomena and the in- 
teraction of non-ionizing radiation with biological systems-from 
DC to visible light-with particular emphasis on non-thermal inter- 
actions." Theinstitutional rate will bcS75.00; thccost to individuals 
will be 337.50. For a complimentary copy contact: Mrs. Eridania 
Perez, Promotion Department, Marcel Dekker, Inc., 270 Madison 
Avenue. Ncw York, NY 10016. ... University of Maryland's Leonard 
Taylor reviews "TheMechanisms of Athcrmal Microwave Biological 
Effects" and a tern  from Seattle, WA, led by Cean Ramon describe 
thc inhibition ofE. coliby weak ELF magnetic fields in the third issue 
of Bioelmrna~net ics . .  . .In the same issue. a rrouo from the En- 
vironmuntal Prutccllun Agency led by Dr. Ralph Sminlowicr rcports 
that rats exposed to 970 Miizradiatiun for 22 hours aday for 70days 
(SAR 2.5 WIKg) had "rignificantly higllrr serum levels of trigiycer- 
ides, albumin and total protein" compared lo controls.They suggest 
a "non-specific stress reaction" may be responsible. And a joint 
study by the National lnstitutc of Environmental Health Sciences and 
North Carolina State University has found that Japanese quail egg.; 
exposed to 2.45 GHz continuous wave radiation (SAR 4.03 W/Kg) 

during the first 12 days of embryology resulted in female offspring 
with "reduced cell-mediated immune potential and induced general 
leukocytosis!' Males were unaffected.. . .The Department of Energy 
has issued two rcports: Tissue Interoclion with Non-ionizing 
Electroniogneric Fields, by W.R. Adey el 01. of the VA Hospital in 
Loma Linda. CA. February 1981 (No. DOE/ET/29078-TI and 
DE81027654) and BionredicalEffecIs Associated with Energy Porn- 
nrirsion Svslenrs: Effects o f  60-Hz Electric Fields on Circadion ond .. 
Ultrodian Phjsioiogical and Bel8ovrorolF,,ncrions C! Snaoli Rodenrs, 
Report for thc Period January I-Uecrmbcr 31. 19R0, by C.F. Ehretcr 
01. of the Argonne National Lab (No. DOE/T1C/1021653 or 
DE81027653). They are available from the National Technical Infor- 
mation Service.. . .A group from the University of Utah describe an 
empirical relationship for energy absorption in the near field and 
another group from Nchru University, New Dclhi, India, report their 
measurements of the dielectric loss in biogenic steroids at 3.3 and 9.4 
GHzintheNovcmber issueoftheIEEE's TromctionronMicmwve 
Tl~eory ond Techniques.. . .The December issue of Scientific Arneri- 
can features an article on "Magnetic Navigation in Bacteria" by 
Richard Blakemore and Richard Frankel. 

Communications.. . .?'he Bcll System could lore its guarantwd rhnrc 
of cellular mobilc communications markcu. T h c  FCC will consider 
its earlier ruling on market allocation at a December 17 meeting.. . . 
Meanwhile, 12 radio common carriers inlhe Northeast have formed a 
consortium to get a piece of these mobile phone markets. Cellular 
Systems, Inc.. is described in the October 12 Eieclronic News .... 
SidebandTechnology, Inc. (STI), of Rochester, NY, has workcd out a 
way to fit more radio channels into a given bandwidth. Testing by 
Standard Oil Company (Indiana) of a mobile radio system using ST1 
"amplitudecompandored sideband" equipment was approved by the 
FCC this fall.. . . A Mobileservices Adviso~y Committechas bccnset 
up by the FCCto hear induatryand public concerns over mobile tele- 
phoneand pagingsystems rules. Contact: Michael Menius at the com- 
mission, (202) 632-6450.. ..The November 30 WaN Srreer Joumal 
reports that the market for radio pagers is expected to grow to Si 
billion a year within adecade from the present $400millionlevel.. . . 
A flood of applications have upset FCC plans for low-power tele- 
virion stations. A story in the October 30 Journal details the head- 
aches created by the fierce competition for the 500 to 1,000 planned 
low-watt, low-cost statio ns... .The FCC has so far accepted seven 
proposals for digital electronic messagesystems (DEMS), a new tech- 
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