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MINUTES OF IEEE-SSITADCOM MEETING
HELD OF EMPIRE STATE COLLEGE
IN NEW YORK CITY ON SEPTEMBER 9, 1989

President Balabanian reported that the SSIT Conferences 1in

Los Angeles, scheduled for October 20-21 would cost about $32K. -

The conference committee expected to raise the money from admissions and
from the L.A. Council (a group of IEEE sections in L.A.) .

TAB raised some questions about the Technology and Society (T and S)
June issue that had an article on the history of electrical vibrators.

S. Unger (not present) is working a ballot for the next 3SIT ADCOM .
meeting. ]

i

There was a discussion of the Paul Brodeur New Yorker series on‘i‘?’hézards.

There was no Treasurer's report, however; since the current I[EEE cost
report has not been received at the time of this writing, it is difficult
to assess the exact current financial position.

R. Brook gave a liaison report on the forthcoming 1990 EMC Symposium.

P. Lubell gave a liaison report on the current "Hi-Tech" developments

in the U.S. that are meant to compete with Japan for the Committee

on Communications and Information Policy. This report will be an article
in a forthcoming edition of T and S.

Arthur Goldsmith gave several reports, including one on the IEEE's official
view of SSIT, which was quite positive from a need standpoint, but noted
that the financial reserve of SSIT was $%.70/member and the average IEEE
society had $63.49/member. This matter is being referred to TAB OPCON

and the IEEE BOD.

TAB is to be restructured. It will have an administrative council consisting
of 5 members and 5 Society presidents. This will probably not affect the
various Societies operations.

There will be a restructuring of the volunteer organizations and a
streamlining of the IEEE BOD and an ort to give a greater voice within
each county and entity. USAB may become IEEE-USA. This would relieve
the IEEE BOD of problems concerning local details.

The current IEEE positions on standards is in confusion because of the
conflicts between the US standards versus worldwide standards. This will
be discussed in a forthcoming issue of the INSTITUTE. This discussion

is well received by countries with weak local engineering organizations,
but not too well received by countries with strong organizations.




MINUTES OF [EEE-SSITADCOM MEETING
HELD OF EMPIRE STATE COLLEGE
IN NEW YORK CITY ON SEPTEMBER 9, 1989

55

Awards Report - No current candidates .

Christine Specter reported that she is working on a special T and S
issue for Dec. 1990 on the International Space Year (ISY).

An ISY conference that will be part of the International Geoscience and
Remote Sensing Symposium to be held in May 1990.

G. Rabow gave the Publications report and said that the September

T and S issue will be late; however, the December issue will be on time.
There will be one or more issues in 1991 on the history of electro-technology.

Membership Report — Membership stabilized at 2419 active members, which
shows some improvement, and 619 members in arrears. :

Chapter Report - IEEE members in Toronto, Canada is setting Qp an SSIT
chapter.

Senator Albert Gore is sponsoring a bill to establish a government
sponsored computer network. :

The IEEE is setting up a committee to look at EMAIL for TAB.

Next meetings are scheduled for: December 9, 1989, and March 10, 1990.

Respectfully Submitted

(G~

R, H. Brook
EMC/S Liaison
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Norman Balabanian,
Pregident, 8SIT-IEEE,
Electrical Engineering
111 TLink Hell,
Syracuse University,
syracuse, NY

13210
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Dent.,

Subject: Other 3ociety Idiaison

Tedhnology and Society Division, American

Society of lechanical Engineerss

On londay, Sept. 11, 1989 I attended a meeting of the
Zxecutive Committee in Washington, D.C., and presented

a page and g half report of the activities of SSIT.The
committee showed an interest in % the IEEE Code of Bthics
and copies were Xeroxed and distributed gt the meeting.
At the reguest of the committee a short time later I
submitted some examples of ethical judzements and
dilemmas in recent IEBE literature.

C8mputer Professionals for Hocial Responsgibility: (CPSR)
On Oct. 20 and 21, 1989 the BZZ% CPod hosted its fifth
annual conference which was held in Washington, D.C., at

the George Washingbton University. I did net attend
because of & prior commitment to attend the natiocnal
convention of The Tau Beta Pi Association at the same
time in Columbia, SC, as a delegate for the local
alumni chaplter. Lance Hoffman, a member of the SSIT
and a member of the faculty of George Washington
University has been an active particinant in the
recent local SSIT-CPSR joint meetings. The workshop
was entitled, "Local Organizing for Professionsls.®

Yational Associastion for Science, Technology and
Society: (WA&T WASTS]: AS @ member I receive their
vublication, NASTS NEWS. As mentioned in my report
of Sept. 9, 1989 the Fifth Technologiczl Iiteracy
Conference mnd Annusl Meeting will be held in Crystal
City, Arlington, VA, on Feb. 2-4, 1990. The contact
point is Franz Foltz, NASTS, 117 Willaré Building,
University Park, PA, 16802.

Section X, Societal Impacts of ZFAY Science and Engineering,
American Association for the Advancement of Science (ALRAS),
When I learn the results of the recent election I will
establish liaison with our newly-elected counterparts.

As a member of Section X, I am on the distribution

list for their gquarterly "Professional Ethics Report™.,

Note from the Chavpters Report of this date that

-1 - {cont.).



Other society liaison continued:
Frankel,

& @ LR T St
for the SSIT NV/B/W Chapter meeting on Sept. 13, 1989,

American Engineers for Social Hespensibility: A short
time ago I received a copy of their latest newsletter.
S0 far I have not been able to establish liazison with
this prganizagion.

Government Accountability Project: B.ck on Jan. 16, 1986
Louis Ulark of this organization spoke to the WV/B/W
Chapter of S8IT. I continue to be on the distribution
list for their literature.

Regpedtfully submitted,

/"’(;j}/‘}i 3 s . % 4
Kéféf”?fﬂxy;{/" Cg ¢ gﬁégﬁ) éﬁ%&@w

Vernon E. {(Veg) Gardner,
@dﬁcm Member, S3IT
(703 533-0999

ces
Je. Malvern Benjamin,
Secrdtary, SSIT-I1EEE,
5446 Viayne Ave.,
FPhiladelphia, FA
19144
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OVERVIEW OF 60 Hz EM FIELD SCARE

by

John M. Osepchuk
Raytheon Research Division
Lexington, Massachusetts




OUTLTINE

I. PAST HISTORY

A. Microwave Scares of 1968-1982
B. The Zapping of America

C. Radiophobia Syndrome Caused by Existence of Poor-Quality
Research Which Feeds Media Misinformation Which Leads to
Public Distrust and Confusion.

D. Rebuttal by IEEE-COMAR, EEPA, and Individual Scientists
cf. papers by Pickard, Foster and Guy, Foster and
Pickard.

II. RECENT RESEARCH ON 60 Hz BIOEFFECTS

A. Review by Carstensen
B. Mostly Negative zffects

C. Epidemiology Suggesting Cancer Link; Wertheimer, Savitz,
Milham.

D. Laboratory Research Suggesting Low-Level Non-Thermal
Effects; Adey, Blackman, Liboff.

E. Rebuttals by Cole, Michaelson, and Others

III. RECENT MEDIA EVENTS

A. New Yorker Articles by Brodeur

B. Educational Brochure by Granger Morgan
C. OTA Report by G. Morgan et al.
D. Currents of Death (Simon and Schuster 1989) by Brodeur

Brodeur alleges hazardous exposure near utility distribution
lines, certain radars and VDTs—but exempts appliances other than
electric blankets. Alleges-cover-up and calls for field
reduction from these sources.

Scare continues in various media, including warning on
electric blankets in Consumer Reports. Writings of Morgan et al.
suggest science on this subject is high-quality but complicated.
Admits no definitive evidence of hazard but proposes policy of
"prudent avoidance," just in case alarmists are correct.

Utilities accept Morgan’s assessment of science but oppose
policy of "prudent avoidance."




IV. APPLIANCE ITEMS

A. Development of General AHAM Policy on this Issue
B. New Proposals for Product Redesign for Reduced Field
Exposure to Consumers
C. Two Viewpoints to be Published in Appliance
V. CAMPAIGN FOR RATIONAL ACTIONS
A. Rebuttal of Brodeur; COMAR Review; EEPA Briefing Paper

1. Reference to historical disposition of past scares
by Brodeur and others.

2. Reference to proposed safety limits by established
groups like ANSI,-NRPB, and IRPA.

Proposed safety limits are well above 1000
milligauss. Existing exposures typically are in the
range of 0.1 to 10 milligauss even for electric
blankets.

3. Basis for exposure parameters confused, especially
if credence is given to concepts of "windows" and
role of "intermittency."

4. Existing exposure sources not well understood by
public. Brodeur and others selective in alleging
hazards. 1Ignored sources include electric trains,
and various special-purpose appliances, furniture,
and electronic equipment.

5. Groups defending use of present 60 Hz technology
include FDA, utilities, industry in general, EEPA,
professional societies, and the military.

6. Costs to society of adopting "prudent avoidance" are
not only monetary (product costs, utility rates, or
taxes passed on to the consuming citizens), but also
in mental health—that is, unnecessary fears which
could cause tragic acts like abortions, etc. The
moral and ethical position is to insist on science
as the basis of public policy in this matter. This
objective can be attained only by a patient refusal
to accede to some modern "risk communicators" who
suggest public perception as the basis for public
policy.
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ELF MAGNETIC FIELDS BIOEFFECTS: RESEARCH PRIORITIES

It has been suggested that magnetic fields comparable in magnitude to those which we
experience in our normal domestic and industrial environment may cause, promote or enhance the
development of cancer. The fear of such a possibility has already had a profound effect upon
utilities and regulatory agencies. A rapid resolution of the question is essential. If true, the
phenomena must be studied intensively to determine the best methods to protect the public health.
If there is no basis to the suggestion, such measures need not be taken and our limited resources
can be devoted to the solution of real problems.

To summarize the scientific information on the subject (1) Sufficient numbers of
epidemiological studies have been reported to demonstrate that if magnetic fields do cause cancer,
the effect is so subtle that epidemiology does not have the POWEer or sensitivity to detect it with
reasonable certainty. When Savitz and Calle (1987) combined all of the studies available to them
on the relationship of leukemia to occupation, the results barely approached the level of statistical
significance. Of some 9 studies which have investigated the relationship between magnetic fields
and cancer in the domestic environment, all but three are clearly negative and the Savitz (1986),
Tomenius (1986) and Wertheimer (1979, 1982) studies are of limited usefulness. The inherent
problems of all epidemiological research, compounded here by the pervasive nature of magnetic
fields, makes it nearly impossible to identify populations which have sufficiently different
exposure levels to make further investigations worth the vast resources which would be needed
for their design and execution; (2) Under more precisely controlled laboratory conditions, there
1s no clear evidence that a.c. magnetic fields comparable in level to those of transmission lines
cause any effect in mammals; (3) Out of the whole body of literature which is relevant to this
subject, a small collection of very recent, related reports demand special consideration. Although
their claims appear to be conflicting, they bear on the fundamental question of whether magnetic
fields have any effects on mammalian systems. This is a fundamental question which must be
answered if we are to deal with the much more specialized question of cancer.

These studies are summarized in the attached Table. Both normal and malignant cells are
involved. In contrast with much of the literature on biological effects of ELF electromagnetic
fields (Carstensen, 1987), the magnitudes of many of the effects reported in the Table are large.
A few of these studies have been replicated internally. Only one study has been subjected to
independent confirmation. [M.M. Cohen (1987) was not able to find the effect claimed by
Phillips er al. (1986) and Winters (1986).] In a general sense, the results of the group of studies
appear to be conflicting. At this stage, it would be difficult to formulate a postulate which could
unify the claims of all of the studies. Almost certainly some of the claimed effects are not real.
However, if it turns out that even one of these reports can be substantiated, it puts a completely
new perspective on the question of whether magnetic fields can cause biological effects at
frequencies and levels commonly experienced in our homes and places of work.

Each of the studies in the Table should be replicated by at least two independent laboratories.
If any replicate shows a statistically significant effect, standard procedures should be followed to
make certain that the effects are real and related to the field exposure: (1) Additional replicates
should be performed, (2) Biological response as a function of magnitude of exposure should be
determined, (3) The relevant physical characteristics of the exposure should be elucidated [e.g.,
determine whether the effect depends directly upon the magnetic field effect or only indirectly
through the induced electric field; determine the frequency dependence] and (4) The biological and
biochemical conditions necessary to produce the effect should be determined. Determining
whether an effect is real requires learning the biophysical mechanism of the action of the exposure
at least at a rudimentary level. These replicate studies should be undertaken in parallel. In any
event, a minimum of two replicates should be performed on most of the reports in the Table.

Edwin L. Carstensen
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RADIATION. THRESHOLDS AND SAFE LIMITS
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ents understand "Whaf‘huge means?
at extinction means forever"

16—page mini-newspaper for kids in grades 4 to
lobe Newspaper in Education Program’s answer.
y?ook at-the watery world of whales written by Syf'
ular contributor to The Globe s*Health & Science
>wspaper will explore whale family life, and how

ve changed from hunters {5, conservers. . ‘
nclude mformatlon on how interested children .

iht whale, the Commonwealth's officially desig-

h the New England Aquarium program.

with drawings and photographs, WHALES also _
assroom-activities and fascmatmg whale facts that_; A

Panoramic photography, Lawson
satid, is a “paradoxical sport.”

“It creates a cohesive image that
& viéwer can’perceive as being pe-
ripheral,” he said. “The viewer of my
photograph sees not-only what is in
front of him or her but what lies on

s, parents-and kids.

do.is'order The Boston: Globe through fhe

mo Program at the rate ‘of- 20¢:per copy,’ (mlm
id-we'll dehver an equal number of WHALES free f

xber*l 1.

ave 2. your prepaxd order by December 1. So
made out to “The Boston Globe,” with your
and'school address and’send it to: Thé.Boston - °
ES, Box 2378, Boston, MA 02107-2378. Or-
or 2646 between the hours of 9am.and 5 p. m.

e Boston Globe

Boston, MA 02 107

MV DUUYY WIT ZUUU aliu WIe uau,
Cities are savable when you look at
them’ from this perspective. We're
not going to desert our cities.
_“When you look at it like this, [
suppose I'm a documentarian more
+ than anythmg else. I'm recording liv-
ing history.”

A UISTUIDINg STUAy
of power lines and cancer

By Ray Murphy
GLOBE STAFF

Somethmg new to scare you.
Paul Brodeur is rattling the chains
here as he uncovers environmental

threats to the bod-
Boo,k : ies of our children,
Review and to us. This
————— time out it is low-
level radiation flowing through us vis
electric power lines, electrical trans-
formers and video display terminals,

as well as various household appli- -

ances, including electric blankets,
toasters and dial-face plug-in elecu'nc
clocks. .

porter for The New Yorker, has pre-
viously wielded his sharp-edged

against environmental hazards .

posedbyasbeetosandozonedep}e- S

tion. Here he’s after something ubig-
uitous that’s never been considered

much of a problem. Brodeur shows

us it should have been so considered.
His reports on the increased inci-
dence of cancer in children include a

‘: -Colorado study-that appeared to

sbowthatchikh'enmhousesnear

.overhead electrical lines died of can-
,eerattwmeﬁ:emteofchﬂdmnm

The .study was done in Colorado

i ‘by Nancy Wertheimer, a particularly

persistent epidemiologist and a con-

" tender as our next ‘great environ-
| " mental heroine. ‘In her independent

smdyshefoundanmordmatemmx-

‘| ‘ber of leukemia cases in houses near
- electrical transformers. -The . trans-

formers aré the cylinders, attached

B || to power. poles, that reduce the

amount of eurtent coming into your
house, and into your body. ;
Wertheimer argues that magnet-

l “ic field exposure, caused by the

transformers, was associated with
the higher. incidence of childhood

‘cancer. To support her contention

she cited a 1950 study that showed
that telephone linemen, subway op-
erators, electricians and welders de-
veloped cancer at a higher rate than

the general population.
- There are some bright spots

here. Brodeur cites a grass-roots -

movement in South Seattle, Wash,,
that stared down a power company’s

:| attempt to build a pair of high-volt-

age lines on either side of a street.
A protest group led by a retired
Teamster made the point that the
radiation from the lines would put
personsnearthemmsindanga-of

q-'

Brodeur, an envmomnenta.l Te-

Brodeur, an
environmental
reporter for The
New Yorker, is
after something
ubiquitous that’s
never been
considered mmeh
of a problem.

_CURRENTS OF DEATH
Power Lines, Computer Terminsk and
_the Atwmpthover Up Theeir Tareat’

. to Your Health
,- Bythleieur
Smmademster 338 pm, $1835

a s‘heady bombardment af czrent
‘and elecu'omagneusm. The groups
also threatened lawsuits fm the case
of the physical damages they expect-
ed would. occur. The comgpany

) dmpped the idea..

:Brodeur also brings disturting

jhdmgsaboutﬂlewdeo&plav,er-
.minals that are dominatimg aces

throughout the country. He fizlits
manufacturers who have beer re-
miss, he says, in failing to messure
or to. give information about the
magnetic fields emanating fror the
machines. The average office termi-
nal, Brodeur says, gives offf X-rays,
mostofthemabsorbedhythe:na-
chine, and also uluavxolet, vighle

light, radio waves, microwzwes, Very

InmequencyandE:dremévLaw
Frequency waves, and a static cee-
trical field. He also cites the inci-
dence of mi ‘and sbnormal

births suffered by VDT

Much of the book is devote‘ to
Brodeir’s righteous anger agzinst

those agencies that should be de- -

fending us = the various gowerrment
regulitory agencies, as well as scen-
tific research groups aided by gov-
emmentgmntxthataﬂtoomaan-

‘pear to be toadies for the mw,

big contractors and politicizms. Iz 2n
age of political mendacity smd meral
poltroonery, Brodeur maintain: his
indignation,

Critics of Brodeur claimm he fas
yet to make an incontrovercible ese
about the dangers of electromese-
tism. That may be true. Butt he 2as
certainly thrown up some reasonziie
causes for alarm and givem citizens
occasion for indignation and anger.

!
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- <aides dmveloping strategy to im-

"“'press manipulating the press,” Al-

/ T’S EERIE to read the many

same Get a ;‘-game plan” to “handle
it-PR-wise.”

He spent hours every day with
prove his image, studymg the
though he had great luck with the

press {753 of 806 dailies endorsed
him 1 in 1972) he hated it.

devious ways Nixon sought to

have others love him, and yet

how he hated just about every-
one. This is what made him and
Henry Kissinger soulmates. “They
were alike in their. utter cynicism,”
Ambrose writes, “and in their con-
tempt for everyone else, including
each other ...” All Nixon’s top
aides were selected for their vin-
dictiveness. “Nixon, except for the
ceremonial functions, seemed to
take little pleasure in being Pres-
ident. To the contrary, he seemed
to be always angry,” constantly
scribbling orders to his aides as to
how they should seek vengeance for
him (% .. step on them hard and’
twist . . . crush them, show no mer-

The only long-range program he
mapped for his second term was to
make “the most comprehensive
notes on all of those that have tried
to do us in . . . they are asking for
it, and they are going to get it.”-

This mental violence created the

. UPYBETTMANN NEWSPHOTOS-
Richard M. Nixon in 1962
aura that prompted many business-
men to tell Daniel Patrick Moynihan
they felt “Fascism is here.” In fact,
nothing Hhappening "at that time
could compare with the truly fright-
ening Americanism-Fascism of
Nixon’s early campaigns in Califor-
nia,- particularly his triumph over
Helen Gahagan Douglas to win a
seat in the U.S. Senate. Many bi-
ographers have given an account of
it, but none so vividly as Morris. He
brings to life a society and a candi-
dacy that will scare the hell out of
you, even 39 years after the event.
Here are hordes of patriots making
anonymous calls: _“Hello, did you:
know that Helen Douglas is a com-
munist?” “Hello, did you know
Helen Gahagan Douglas is married
to a man whose real name is Hes-
selberg? -
- Even more fnghtenmg was the

Nvesanannananain

was d;stnbuted after mass Pan-
icked, most of the leading Demo-
crats turned -their backs on her.
President Truman and Jack Ken-
nedy betrayed her. (Hubert Hum-
phrey was true blue.)

Morris’s account of the Nixon-
Douglas campaign shows that under
properly poisoned conditions, it can
happen here. Six out of 10 Califor-
nians voted to send Nixon to the
U.S. Senate in 1950, just as six out

of 10 Americans voted to re-elect

him president in 1972. Morris re-
calls that when Nixon was Ike’s run-

-ning mate in 1952 and disgruntled

Republicans leaked details of his

" $16,000 slush fund, Nixon counter-_

attacked by claxmmg the leak had
come from communists and that the
fund was set up to save taxpayers

"money. This was the message he -

shoveled from the back of a-train
going up the West Coast, and, Mor-
ris tells us, “Nowhere, from the hot
Central Valley through’ the neat,

cloudy, small cities of Oregon,.

would he face an an audience that
did not cheer his claim of smears
and savings, did not accept his dis-
torting view of public morality and
political motives, did not scorn and

~ when the chance came even punish

his opponents . . .”

That’s the baffling thing that our
biographers have to keep coming
back to: An awful lot of people like
Tricky Dick. =

Currents of

Contmued from page 3

from Denver,. there were reports
that women who sleep.under elec-
tric blankets- were having miscar-
riages,: that people living.near volt-
age lines,were prone to suicide and
that workers who sit all day in front
of video display terminals are often
disoriented. Other scientists might
be less skeptical of these statistical :

studies if some identifiable damage

from -low frequency -fields were:
found. Known cancer-producing
agents—ionizing radiation, chem-
ical irritants, certain viruses, asbes-
tos—all produce damage at the cel-
lular level that can be directly ob-
served. :

"HERE 1S, "however, vir-
tually no laboratory ev-
idence of harmful effects

from alternating electric _
_ or magnetic fields and no known

biological response to such fields
that would lead one to expect harm-

. ful effects. At most, AC fields have

* observed in-humans'e
smell of freshly bakeﬁ*bread but no

Death

been shown to induce weak biolog-
ical responses. By contrast, a rather_
strong physnologxcal rwponse is

one suggests it is harmful.

- In fact::thetevidence' for bxolog—"
ical - responsés - to: low—frequency
fields, harmful or not,. is. not very

- convincing. 'Brodeur® tells us, for
‘example, that two groups of re-

searchers observed changes in cal-
cium efflux from chick-brain tissue
exposed - to- a]tematmg magnetic
fields. In one- case, -however, the
efflux increased, whereas in the
other case it decreased. The essen-
tial fact, Brodeur says, is that both
groups saw a change. It’s as though/
your broker tells you to expect a
rise in the market just before. it
crasheés—and afterwards boasts of
having correctly predxcted it would
change. -

The" overwhelming consensus of
the scientific community, that no
significant hazard exists, becomes

to the“,

for Brodeur evidence of a massive
coverup. We have seen the tobacco
industry suppress its own studies

linking smoking to disease; the nu- | £

clear industry, chemical companies,
car makers, drug manufacturers,

have all at times engaged in cover |
ups. Is there any reason to expect

the electrical industry to behave in
a more principled fashion?

Perhaps not, but there is no need
to rely on the electrical industry to
examine the environmental conse-
quences of alternating fields; Bro-
deur is right about that. Better de-

- signed and more extensive studies

of the biological effects of low-fre-

- quency fields should be undertaken

by independent organizations, with
no connections to the electrical in-
dustry—or- the fearmongers. If
even a slight hazard can be demon-
strated, it would make sense to de-
sign new appliances and power dis”

*tribution systems to minimize stray

fields. In the meantime, save your
candles for a black-out. B

rity may motor the book, as‘t;
previous one, onto the bestse
—Kirkus
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Newsday, November 19, 1989
HEADLINE: The Trouble With Physicists
BYLINE: Randolph Riddle. Manhattan
(Full text)

Robert Park ["Does 60 Hertz Hurt?" Ideas, Oct. 29] abused readers
with a striking display of fallacious argument and intellectual
arrogance so regrettably common among physicists.

Park begins with name-calling, saying that investigative reporter
Paul Brodeur is in "the fear business." He does not mention that
Brodeur blew the whistle on the asbestos tragedy at a time when
mainstream science was looking the other way, just as Park hopes
we will ignore the startling evidence of serious health hazards
from low-frequency electromagnetic fields. "Most scientists

‘remain skeptical,” he says, a quasi-argument know to logicians as
the appeal to authority.

-~ -

Park goes on to say that epidemiological evidence never proves
cause and effect. Quite right, but as in the epidemiological case
associating smoking and lung cancer, strong correlations between
electromagnetic radiation and a wide range of neurological and
biological injuries properly invite our suspicion and interest -
not Park's attitude of "what, me worry?"

Holding no apparent credentials in medicine or microbiology, Park
clearly figures that if physics doesn't find something, it just
ain't there. In his essay, we find the same bumptious faith that
told us DDT was safe. i ’

| -

(452)




. Lo ¥y

‘POVIEIS ) €5 (1008 5% goure
PO[ZZY UOTIN[OASI UOISTY P[od 8y} pue
‘Buipuy By} paduo[ed SJSTUSRS
JUBWIBOUNOUUE B[] Y} JYE UGS
‘SOLI0JRIOQE] J3YJ0 U £)MSAL JUILs
ay) yum pojeadad aq jou pmod Eo&.
-uadxs uuBwWYIs[e][-8uU0g Ay,

wnuwid aamod swappnu wuoOREY OY) -
uy Arep 841220 98Y) swog8 Jo Bupyyds
ayy ‘uorssy ySnoxyy uopoead J8aPNU
13 %wnuwaw.maqg trey) snoaBuep sso]
pud D 9q pmos u
Eoo/mqaqwﬁ 8 %hm 8%%
1yBrioqy ‘A[stioaead sdunjereduis)
431y o) JNOqIM ‘£810ud o5Ea[RL Pue
padsour 3a¢.swiore uaBoapAy YO,
£q 53204 e oty Fnoqe JyBnoag:

33«3 gg:ﬂgﬂ i) eokot
3

.:o §§.§.§§
wsq§=8§§?§% aqm 989y
#:ur opoaypepd, umpeyed ¢ Sumiewm
-u Aqfeay paonpoad £ag) pres uwem

‘- SI0ydIeosal Yy} uoym Suuds |

§ $§§§ oﬁs uosty Sco“_rr

sk *w%kﬂ

330 78 LRI jo pURY sﬁi

88194, pavoq uo Juryed, oxe el

001} IS0 S| MOU JUBIOLTP _..aEB

~  pue ‘fraquinu oty 308 8,94, ‘powsu

94,09 jou, payse oym ‘andeo|j0d

LIN- .5528 pres . /a|qejuncdosun
3y Joj Junoxse 3 m:;.b 83H»

ST ..J_ 0§ anﬁ poo3

a§ng§£owasuam§_

-owo0g *tomsue ojqegnuEnd € G dn
auI00 03 BunABnns 8H,, "LIA 18 po

31 pies suog pus uuswyosiely |

| 4EELE UM pus suod Aequerg .,

-

P Y-

V08 TN
hb' '8t yomm “raded oy ‘suosead 8%y} 204

--pnye. 2 aoé»g 385 a.:Em :
~ofvpy A o_? .Bsmaﬁagm_,, A

«aogsajoad LI Pres , uopmuy. Ayreo
i Agpmf o 990q M us% 80H, i

;‘r& DRV A

- WAOUSU 03103y & Jeyy Arodiyy
81y 0ddns 0} 2ouSpAY m%ﬁﬁ:«:v
(49U ey A xded sy LIN

uaﬂﬁ _

.§s B 0} paumpap ssm_%m x

i ,.Sms: yeipy Aus woo.as 3
i ? « )uO«na\

PIOD, T 404,78 8 ,cessoﬁﬁ 0[5 O Hjtoi Suodean.

§90.m08 &) Supodds 3 anq ! c?é?
.g 03 dwed e

w .__35 PIod. ge%& iBedurso
?%&8 oy .y, =§=§=8 Mau
% {8 w8 pue oﬁﬁma ﬁhﬁ ugsﬂﬁm
aanue} J10j UOKBIO o g0y dn yeH uy quowdoedep W &4 )
bt ._%mm:mmaE poyem oq 0} sestwiodd ‘0FPUBLY
Jo 3983 mé&& o.s ¢ m\& aw ut savautduy _38282 Jo
(e X68,, pIp oY e.a.i an .aa Eo@ow oy jo Supesur. _Sj .a 0
ézom, ur. mo:SEBuH a0 .ﬁas .s %:mma k-
eQUBIABT By} W0, 03 w ﬁ mwum Eo.a vaas.so

m7<t

%55»3.2%:5 ES.S :

*gouaos Jo qutod e s suomsod s
SJBOIPULA P[NOd J1iq ASIoUa SSA[IW JO IANOS
88 UOJSTY P[0D JO BAP] Y} 8)BYIA8NSAL 0 B[] ©
feur jeuyy Jaded € ~ L1091 uomsny [e1813A0LUC
SJY JO UO[SIAA PAyRUEBND puw PISIAdL ¥ UBIUC
0} ppe 8 g dodud v spuosaad oy taym oo
Jxou suyf oYy uo uopendad dynuaS s1Y pus pi
amue) IR sy Bumind st usedey Jng
Bunds ay} uy uosny pie
m:%am.wmv £q 2NIrISUT oY) POSSBLIBQUID Y dAe
-3 oym suorery Aq amus) Joj paseddo Jue
81 ‘03e sxeak sa.ayy £Bojouyoa ], Jo aymnsu] S
-nyoessBYY Ay} 38 qof 8 10§ HNb UAY} pue welss
«BTBM J38,, B} J10] Sstess| dofeasp padipy oy
Ee_maﬁ pejou 8y} ‘uieisjedey ' J4992d

4

YALYOLIY ONILAGIYINOD
g Auoypuy Ag

o i e S 153 metrn? | P |

[ Y

ot | P b e

ST 2.md) m)
.mén&% E:mé

——




AN e g vy oppoguay |
-U0D UIPIOY) 1UD(T 42O 39015 | .

~18U9 JO SjUSWSNSBAW [[eUls A[U0 o

- :.%%%.ﬁieisséa A0Agy.
- #juouii¥dses Uojsny<piod jsopy ‘eyuew
-3MeBU dYMUBPS WOy ARIDUSAJ0.:
9ouaplas Jsowr utpry Aqaasi] ‘apox

990, BIpHITEd .3y SR |

D S o pequosq,

| umInop ayy moy Apoexe Bo%:vs
‘pres Loy ‘{opowr s,uretspeSey

A

<m AfEmoaId’s 0y onp s - SR |

el

uoxnnau fid-pery jo 80UoS:
- SyuauILedis ugrsny:proy
RBaouo 36 foedp Syt
%oy eouapiae pagpib
' YAs[eBeH 'seninos 0j 3y
«, e Ak .Qoﬁvmv X L
-8 paemo) Lem 3uo[ & 03 [m 9ouod
, . ,UBS 3y} 407 pepm
liogeyusesid i edoy suoptod
~dne ‘pd By 's;iesrdey jsurede
140m 104 pUpOALANL foren-p1os
ayy. ppes ,&s?iﬁ%ugﬁe ‘
"uonuae eIpou YIk Siqenioyuioy

i

3 4
i Ll ﬁ«._
;

-Un st oym Joydressex Surkeid-oue |’

-1d ‘Ays ayy 0  mo[q B1q,, © aq pmom
-aunua) 8urye8 jou Jeyy Burppe ‘adow
~I8AI] 9dUBAMEr] WOJ] andes[[od
JI9ULI0J. '8° pTes 90adsed pue uoniu
-3000 dwapBIL ST SJI[ UT JSOWL SJUBM
oy -Buryy YL ‘LI Seho[ oH,

"889d0ad: aanue) oy ur Jusurwod |

| Uw staquiswr £ymogy fenprapur ng
"L 98 S[oA9] ‘38ay3py sy 16t apew

8] aInue} preme: 0) udspoep oyy, |
"9IMu3) 10 PIq STY U ANSST U swreo |
~3q uoIsTy plod- Buppunosms eusy |
844, o oqur LIyy Moap oy Aem oy |
Buussudus reoppore jo queuned |

-0P U0 T4 uf t1e)s[eBeyy Jof a0ddns

oHaSop 18Uy res LT 98 sooamog .. | |

o .=o=oEo=oﬁ,m§aﬁm. »

Buouef |

T

STAS] 159U Ju PapyoAp amma, |-

-, “Banuenb usiyms Jnounm Aoay

53@!@?3 g&mm LIN

S «'uonsanb v suresaq
Buonsanb-ies gwoseq 03 jeuers |
B J0 K1111qw o1 Jo Bridey oY) iV ‘woue
,wéozoﬁ TIpOW € BuIwIRq 91, ‘uo
{1 PI02 Jo qusuoddo eane ue ‘Lyy

¥8 Iua)) ot euifey oy jo
JoxIed preuoy pres,‘Burpus)spueld
Jo j01 ® Jo vcwuw%%w_m}m; L
L ssmusps .

J0 sougun ayy uy g
PIod jnoqe suonsioedss’ pousyydioy
40 aapydsounys wd vy wipetir'Smau oy |

uBnoy = pojionaid azoh oty A |
oy} #8 swopy suiieredery tonuw o
10U S2A 31 £¥8 SOPLL) ‘3UAPIAD IAp

81y Burzoyiqnd Jof pezopis Apunoa |
seM upejsjedey; ‘pus oﬁ»ﬁ@,

: RECUb
we)s[adey] pres uos
“UyoL yyay 8, LIW sv yons FS[WoYD
‘uouswousyd meu -8 jo Bap| ayy
8 pajjoos ‘umouy Apwaure oxe suory
ieal [[e Jeyy Jorfaq [euOHURAUCD By
Buwmoo] ‘siswshyd L1 moey -
| seapl susialey jo suop |
-eondde renusjod ayy uo Jueged e o[y
0} paysnr L1y “Aroayy uoudwousyd |
“uMowun. STy pajeopy pue jusuiiied
X9 UUBWYISISL,I-SUO] 9y popusjep
9Y ‘7T (udy 80uaIBJU0D SMaY B ug
. ‘urs
-[o3eq a0y 9deoxe - Uosny prod Juy
~[FBS88 JO Juoda.0] ay) 18 atam ‘gsao
-oad uoIsty aumesadwis)-ySry ‘reuon
~UBAU0 dtow oYy Suryoreasax suof[
-1 Juads aaey oym 837800ApE UOISTY
10q Apreunad ‘LI e SSQuag i




MONEY & INVESTMENTS

P

7o ihose who worry about the bealth |

bhazards of electricity: Meet the late James
Thurber’s grandma;. she. was convinced

that wall sockets leaked dangerous stuff.

ELECTROPHOBIA

By Peter Huber

McCaw Cellular can’t put an anten-
na on a building in Seattle because
workers on the top floors are wor-
ried about radiation. A nation of
hypochondriacs, we are developing
a phobia toward technology worthy
of a primitive tribe. [ am reminded
of an earlier time:

“This room is equipped with Edi-
son Electric Light. Do not attempt
to light with match. The use of élec-
tricity for lighting is in no way
harmful to health, nor does it affect
the soundness of sleep.” In 1892
these signs started appearing in ho-
tels and public buildings newly
equipped with electricity. It took a
few decades to overcome the pub-
lic’s fears.

Now comes a New Yorker journal-
ist, Paul Brodeur, to declare that the
early phobiacs were right. His pen is
itself a remarkable generator, of
publicity at least. Extra-low-fre-
quency (eLg) elecromagnetic fields
from transmission lines, video dis-
play terminals, and yes, electric
lights have all become today’s fash-
ionable environmental terrors.

One strand of research suggests
that low-level fields can affect cells
in carefully contnved laboratory

Peter Huber, u sernor feliow of the Marhat-
tart institute, s the aareor <o Liatality: The
Lesal Revoluton and o Con-cgpemees.

|

conditions. But the effeces come
and go, apparent at one freguency,
disappearing at the next, pointing in
different directions in different lab-
oratories, altered by [amomg other

| things] the local orientation of the

earth’s magnetic field. Effects don’t
rise with field intensity.

Then there’s the epidemsological
work. It all started when an ex-
tremely green researcher drove
around Denver hunting for an envi-
ronmental. factor to explain child-
hood leukemia. Many of the vic-
tims seemed to live near pawer line
transformers, she decided. She pub-
lished a paver on the correlation.

But she diun’t systematicaily mea-

sure the fields themselves. Others
did and found little relatiomship be-
tween her wiring observatzons and
actual field intensities.

More recently, epiderniologist
David Savitz explored 52 correla-
tions between childhood cancer,
raeasured electric and magnetc
fields, and wiring codes. He found
no association with electric field
levels, and none that were statisd-
cally significant with magnedc
fields, though here he did claim to
see some suggestive trends. There
was a slightly stronger carrelation
with wiiing codes. Only one data
group {consisting of eight cancer
cases and two controls) staod out as
distinctly unusual. Savitz, as trans-
lated by Brodeur, sounds almost
apocalyptic. But “it would be erro-
neous to interpret the literzture asa
series of replicated positive re-
sults,” says Savitz himsedf. Epide-
miological studies, he might have
added, uncover weak correlations ot
this kind all che time. Almostall are
eventually discarded as spunious.

This we know. eLf tields of ordi-

nary iztensity don‘t disrupt chemi-
cal bonds, as ionizing radiation
does, nor do they heat tissues. Liv-
ing cclls naturally maintain electric
fields thousands of times stronger
than man-made fields in the every-
day environment. The strength of a
typica! man-made magnetic field in
the home is vastly lower than the

1 earth’s, by factors of 100 or more.

Basic physics and common sense
notwithstanding, claims of magical
healing powers from EevLr fields have
been floated over the years about as
often as claims of pernicious haz-
ard. Over 200 effects have been re-
ported. Most have been at the bor-
derline of experimental detectabil-
ity. The claims shift quickly,
always one step ahead of the good
science. It's what Nobel physicist
Richard Feynman called cargo-cult
science. After World War II, South
Sea islanders set up dummy air-
bases, complete with hangars and
flares, to attract back the military
planes that had once brought com-
fort and plenty. Bad scientists go
through similar rituals and motions
of the scientific inquiry. But the
planes never land.

In recent years, the health effects
of eLr fields have been reviewed by
the National Academy of Sciences,
the World Health Organization and
commissions in Florida, New York,
Australia and England. None con-
cludes that any human health haz-
ard has been proved. The ¢vidence
of hazard is “not close to meeting
established standards of scientific
acceptance,” says Robert K. Adair,
Sterling Professor of Physics at
Yale. “The results are abourt as be-
lievable as claims of perperual mo-
tion.” Or cold fusion.

The electrophobiacs will none- .

theless be fortified in their fears by
a report recently published by Con-
gress’ Office of Technology Assess-
ment, which somberly concludes
that ‘‘there are legitimate reasons
for concern,” and counsels ‘“pru-
dent avoidance” of eLF fields. James
Thurber’s grandmother must be
smiling in her grave. She “lived the
latter years of her life in the horri-
ble suspicion that electricity was
dripping  invisibly all over the
house,” her grandson wrote in a
1933 essay. She spent her days turn-

| ing off the wall switches that led to

empty sockets, “happy in the satis-
faction that she had stopped not
only a costly but a dangerous leak-
age.” Paul Brodeur: Meet Thurber’s
grandma. B .
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gotting ealls” from people Tpara g Bohe wrote abother serlestor
Want-to kaaie .-~ The New Yorker, sensatiosalizin
ho ant to kaoy I tge ley the 3angers of ’miéromves “an
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. ataly,

el.of ‘60-hertz (cycles per second)
magnetic flolds in the

dangerous, Thede are

g LT

current fields fhat

bathed

eyery day. There i§ no decape;. they
penetrate the. walls of oot homes as
- ealily ¢ they pen’etrbfﬁge‘our bodiesn* ré
Yt thére are no public a encfas o - & -t
p_,.%‘.ém com-pgmegu to %rhié_hy,e can . gotten waste- dumps “beridath our
turn to measufe the level of 60-hertz

-

magnetic feldg

Protécifon Agency

dmanate from

S, and iy

A b T

£21 £2Ct, ive yRars 3go EPA aban- o ; AL Ak T
doned {tg z:g%ea?;éjch ona%ag biologieal = bons are eating a bole in the ozepe.”

effects of so-called extreme low-fre-

quency fields, or ELF for short: The

" Program had turned up no Bvidence
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homes is
o

We are

we could.

-~ T FURL 1

chafg‘ling b‘oo eofver-up,
: 7 are K form as “The ;
e alteniating 55 Amerioa Now he stunds the

ordinary hoisehold eleetric” wirlng - alarm over the pernjclous effects of |
and uippli}n&?g ast?é}é_; as from pow-
er-lines outside’ the horife: &rg P
In these"fields for most of ., . The market

-low frequency magne
Wwarns davkly of gmg:}t,hez: cover-up.- . of frequént mlsearrla ey, among
. for fear hag never.
+ been better. The sky raing acld o

dying lakes and forests; the oceaff
gurgitates the filth from our citles’
toxic fumes pereclate up from for-*

homes; 1ead is int car water and Alar’
‘%‘ov’e‘rﬁment * on our apples; we sre being snioth-

And now we are told that t Ids
producse by ordinary holsehold:-
electricity may be addifn

It later &po
“The Zapp!ng -

4

tic fleldg gnd

-,
=

-

erdd by a thickening blanket of ear*
bon dioxide, while chlorofluérotars- - The at exposuf 1
3 " Bértz magneti¢ fields Is hazardous 1y

the fields™

our:

of havm to living organisms from . Drains andi:idu_cirgg Iguggrgia,n,Out_

ELF. Besides, the indifferéros bf the
. Rgagan administratioa 16 ‘enyiron.
mgntal concerns had led to cuts in
the agency’s réssarch bidget, and
the decision was made to ‘concen-
. drate on what seemed to ba more
serious concerns, .such as fadon ex-
i posure. Now, faced with an epidemic
of public concern, EPA is re-cxamin-

_ing its decision,

" electrontagriotic fial

because of a’series of

b e

dieclot of thé Amevican Physical
Sociely, an organization of

prefessional beople Involved in physics

and related flelds. He urote this
~article for Newsdgy "t -5

OV 3 89 t1:58 "

oo

The public’§ 'ia'hx!eg attgc)c over

children,

is,”In Ppart,”
articles this

.

T LY g .
i, If we have leamedj'agy'dun'g n
recent years, it is that e“cannot’
- tske such warnings lightly or adeépt -
. tneriticaily the soofhin
ances of authorities, We have
the tobaeeo industry suppress its
owd studles linking smoking to dis- »
- ease; the nuclear Industry, ¢ .
‘companies, drug manufacturers, car ™.
makers all at times ha
cover-ups. Even the federal govarn.
ment has conspired with clviliah -

39

.
Ay
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ave seen

”

veengagedin -

. ~contractors to withhold information-

;. ¢ %--about the spread of radioactiye con--

fashion?

Perhaps not. But Seton_ _Qt;_ein—é.'té

b g

Rosert L Pirk is Washinglon """ * *{iroination around nuclear Weapdns -

- production {faciiities. Is there any
reason o expect the electrical indus.
try to behave in a ‘more principled

EDCST
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crical * ter'misleading.

—but it would be's Serlous mistake
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scare; Are

T ST
Am:;&le‘a,‘?o‘u might want to take's
closér look, Ten yeatf ago no one

*worried aboit the Zeable thagnetfe'

flelds that are produced by‘normal
slectrie currents; such flelds are far’
Weakef {hah {he maghetie Hleld of
the Earth itself, In 1970, howevet;-
théré wds a report from DenVer that
the Incldence of childhood Jsukemis

-2
?

In homes located near nigh.currést
Power lnes was double the rhte else.;
where, This was lollowed by'reports
ﬁ@;‘:}(énts Sho sleep” un, e ;%Iectqie .
blangets, lucreased suicides by pea-
f}e I_iving‘ﬂ'ear high-voltagd &owér-
inles; ahid mental disorfenthtios of :
people who sit all ‘day tn front of .
Videg display termingls< afl afirip

uted_to low-frequency” magnetie

fields. Most Scientistg Semaln

skeptical, *» " VTR
. The evidence that exposufé to £0.

based almost entirely 91}ep'ide'xmq-:
logical studies, The epidemiiologist
locks for patterns In the incfdence of
a disase that would Indicate & link -
with davironmental faétére: the re-
latiofiship between smokig dhd
loiig “cancef, for examhple,’ op -be-,
¥reen dietary Sodlum and hyperten-

i

reassur-" “sioh. ‘of eXposure to the sun's pays
. and skin éancer. Such studies ean b

the first step In Idéitifying risk fac.
tory, but by tpé{ms_g}ggs;; they are of-.
N AR 1) B
% In fhé first place, e 1demiological:
studies' cannot establish cagse snd-
effeck; af best they estabilish a rela-
tlonship. ‘An epidemiologist, £o# ex-
ample, would find tha( deith Is offen
préceded by pronounced weight loss
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ubf that people who (]

A A in hu
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- Inthagecond place, wliat seens to Is statistical, and its significance de- e ¥t P
be a re!atisnsbfp Ay be no more pends on the size of the ‘Bample, . - What remiaing are some very pr.
than colncidenice, A lotof foolishness . The oceurronos of childhood ley. : limitary _x‘e}ports sgezggstingnta!
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having the sisfortue to Ghserve . herent in epidemiological studtes, -th¢ electrical industry’or tggaf 30
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. hat" And even emijnent sclentists undertaken, :

- . 50me coincidence that was 50 com-  seientists insist that the findings be - .J0Pgers. If éven g slight hazard ¢ity
pélling that théy Were thereaiterun. © backed Upﬁy}abO(agorydemongsstra- « g¢ demonstrated, it “would m%ﬁ
able to free themiselves of the con- « Henof a mechanism. Kngsn cancer- - $'§?~t¢.‘.‘wg" new dppliantes & .
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: exposure leads to health risks, exposure 0 stronger fields or exposure for longer periofis is worse than":‘;f
exposure to weaker fields or brief periods.

In addition to cellular studies, who'e animal and human experiments have examined fve general
categories of effects:

1. General effects such as detection, avoidance and behavior response and development and
learning of animals, and moods of humans;

2. Effects on externally measured physical parameters such as growth and birthweight,
respiration, heartbeat rate, and temperature rhythms;

3. Effects on specific biochemicals such as hormones that are responsible for the
maintenance, regulation and control of general physiological and psychological funcions ;
for response to environmental stressors; for growth and development; and, for triggesing
special responses such as sexual function, and fetal and newborn nourishment;

4. Effects on circadian rhythms of animals and humans; and,
5. Effects in the epidemiology of cancer, particularly leukemia and brain cancer.

Several authors and scientific advisory panels have reviewed the effects literature. [Adey 86, Adey

87, AIBS 85, Carstensen 87, Florida 85, Grandolfo 86, Lee 86, NYSPLP 87, Sheppard 83, West 86, WHO
84]. In summary, the results are complex and inconclusive. There have been many "negatve”
experiments, that is, experiments that have looked for effects but not found any difference between
biologiél systems that have been exposed to fields and those that have not. However, the growing
number of positive findings have now clearly demonstrated that under specific circumstances even weak
low-frequency electromagnetic fields can produce substantial changes at the cellular level, and in a few
experimental settings, effects have also been demonstrated at the level of the whole animal.

~ Epidemiological evidence, while controversial and subject to a variety of criticisms, is beginring to provide
a basis for concern about risks from chronic exposure. Some observers find this epidemiological evidence
more persuasive in light of the dlear evidence of effects that is available at the cellutar level, but others
insist on treating the evidence from these two areas as separate.

As recently as a few years ago, scientists were making categorical statements that on the basis of
all avaitable evidence there are no health risks from human exposure to power-frequency fieids. In our
view, the emerging evidence no longer allows one to categorically assert that there are no rsks. Buti
does not provide a basis for asserting that there is a significant risk.

If exposure to fields does tum out to pose a health risk, it is unlikely that high voltage ransmission
lines will be the only sources of concern. Power-frequency fields are also produced by distribution lines,
wall wiring, appliances, and lighting fixtures. These non-transmission sources are much more common
than transmission lines and could play a far greater role than transmission lines in any pubic heatth

problem.
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