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California Utility Wins
EMF-Childhood Cancer Case

A 12-person jury has found that the San Diego Gas & Electric Co. (SDG&E)
was not negligent in failing to warn its customers about the potential health
effects of electromagnetic fields (EMFs). The plaintiffs, Ted and Michelle Zui-
dema, had alleged that their daughter, Mallory, developed a rare kidney cancer
due toexposure to EMFs from SDG&E transmission and distribution lines. The
Zuidemas have not yet decided whether to appeal the April 30 decision.

“The jury’s decision just reinforced what most people think and what
industry has been saying for a long time—that power lines don’t have ill heaith
effects,” said Duncan Barr of the San Francisco firm of O’ Connor, Cohn, Dillon
& Barr, who represented SDG&E.

But one of the Zuidemas’ lawyers, Michael Withey of the Seattle firm of
Schroeter, Goldmark & Bender, contends that a broad interpretation of the de-
featisnot justified. “The jury did not resolve any of the thorny medical causation
issues,” he said, referring to the question of whether EMFs from SDG&E power
lines had caused the Zuidemas’ daughter to develop cancer.

In their suit, filed on May 29, 1991, in California Superior Court in San Di-
ego, the Zuidemas claimed that Mallory, now five years old, developed nephro-
blastomatosis while still in her mother’s womb—which later led to Wilms’
turnors—irom power line EMFs (see MWN, J/A91 and N/D92}). At 26 months,
Mallory had seven golf ball-sized tumors removed from her kidneys. Her can-
cer is now in remission.
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Is IGF-il the Missing Link?

One of the mysteries surrounding the Zuidema case is why experienced
lawyers chose a kidney cancer case to establish the EMF-cancer risk. After all,
the best-known studies have linked EMFs to leukemia and brain cancer, but not
to Wilms® tumors.

There may in fact be a connection, however tenuous. The bridge is IGE-TI,
insulin growth factor-II. This protein was linked to Wilms’ tumors as early as
1985.! Indeed, on the witness stand, Dr. Bruce Beckwith, who has been de-
scribed as SDG&E’s star witness, agreed with Michael Withey, one of the Zui-
demas’ lawyers, that IGF-TI “‘is probably very much involved in the pathogen-
esis of Wilms' tumorfs].”

Experimental data demonstrating the EMF-IGF-I link surfaced just a
month before the trial. Ironically, it passed largely unnoticed because it was de-
scribed in a patent and was not published in a scientific journal.

The patent says that a 15.3 Hz sinusoidal magnetic field under conditions
of ion cyclotron resonance (ICR) could “significantly” increase the production
of IGF-II in bone cells.? Over the last few years, a group under the direction of
Dr. David Baylink at the VA hospital in LomaLinda, CA, has been working on

(continued on p.10)
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« Power Line Talk »

Dr. Genevieve Matanoski and colleagues at the Johns Hopkins
University (JHU) School of Hygiene and Public Healthdon't see
eyetoeye withthe EMF managers at the Electric Power Research
Institute (EPRI). In announcing the publication of Matanoski’s
final report on leukemia among telephone linemen late last year,
EPRI summed up the results this way: “Overall, this study shows
norelationship between leukemia mortality and employment as
atelephone lineman.” EPRI went on to say that there were some
elevated risks, but that none was statistically significant. The
JHU researchers see it differently: “ The data suggest an increas-
ing risk with increasing exposure,” they wrote in the abstract of
their paper, published this spring in the American Journal of
Epidemiology (see MWN, J/A91 and M/A93). In an interview
with Microwave News, Matanoski said that EPRI had “under-
stated” her results and she stressed that there does appear to be
anEMFeffect with a dose—response relationship when total life-
time EMF exposures are estimated-—up to a sixfold increased
cancer risk. In a press release issued by the journal, Dr, Patrick
Breysse, one of Matanoski'’s collaborators, explained that “more
study needs to be done.” The JHU researchers caused quite a stir
when, inNovember 1989, atthe same time as they werefinishing
up their EFRI study, they announced that they had observed sta-
tistically significant elevated rates of leukemnia, lymphorna and
prostate cancer, as well as the first suggestion of an EMF-male
breast cancer link, among young linemen who worked for New
York Telephone (see MWN, N/D89 and M/A91). The analysis
of the New York data was sponsored by a small grant from the
National Institute of Environmental Health Sciences, not by
EPRI. Nevertheless, that same month, EPRI President Richard
Balzhiser wrote to utility executives that the New York results
“are preliminary and clearly warrant further study” and that
EPRI is “comumnitted to pursuing this work objectively by pro-
viding support to outstanding researchers in the field such as
Matanoski.” Breysse and Matanoski are eager to pursue the New
York results—which Matanoski herself called “remarkable.”
Indeed, these as-yet-unpublished findings have already prompt-
ed a number of others to look into the possible breast cancerrisk
(see MWN, IJAD0,I/F91, 5/091 and I/A92). Matanoski said that
she will soon submit a paper on the New York study for pub-
lication and that she hopes to secure funds to continue this work.

LiCoa) ) d

People aren’t really concerned about EMFs—they just say they
are in order to block the construction of power line towers, ac-
cording to Samuel Skinner, who recently became president of
the Chicago-based CommonwealthEdisonCo. “Therealissue...is
not EM¥s, 1t is the towers...and the impact they have on real
estate,” he told The News-Sun, an lllinois daily located in Wau-
kegan. Skinner, formerly President Bush’s chief of staff and, be-
fore that, Secretary of Transportation, also said that there is “not
one study that says that living next to power lines is a serious
hazardous risk,” according to the May 6 article. The Swedish
study linking power line EMFs to childhood leukemia, complet-
ed last fall, raised more questions than it resolved, Skinner said.
Thomas Hemiminger, an environmental services manager at

Commonwealth Edison, clarified the utility’s position for Mi-
crowave News. “We still don’t know which aspect of EMFs is
a causative agent—or if there is one,” he said, adding that there
has been no laboratory confirmation of the dose~response rela-
tionship between EMFs and cancer that was found in the Swed-
ish epidemiological study (see MWN, 5/092). Nevertheless,
several Ilinois elected officials, citing health concerns about
EMFs, have signed a petition to intervene in a Commonwealth
Edison plan foranew power line. Attorney General Roland Bur-
ris, U.S. Rep. Philip Crane and state Sen. Adeline Geo-Karis
have agreed to support Citizens Against Unsafe Electricity
(CAUSE), a group based in Lake Villa that wants to reroute or
bury the six-mile, 138 kV line that is planned to run past schools
and homes between Antioch and Round Lake Beach.

KK N

New York State will soon begin a reassessment of its EMF
policy, including its interim 200 mG limit at the edge of power
line rights-of-way, according to Dr. Dan Driscell of the Depart-
mentof Public Service. " We're very excited about this,” Driscoll
said, but he noted that many of the details of the plan have not
been worked out. As it stands now, the Department of Health
will review EMFresearch, and then the Public Service Commis-
sion {PSC) will decide whether torevise thestandard, Each phase
should take between six and nine months, Driscoll said, adding
that other interested agencies witl be invited to participate. The
program was announced by Driscoll—who was recently named
to the National Academy of Sciences-National Resesrch Coun-
cil’'s new EMF committee (see p.4)—at a May 13 town meeting
in New York City sponsored by Assemblyman Richard Gott-
fried, chair of the Assembly Health Committee. Alsoat thetown
meeting were Dr. David Carpenter of the State University of
New York School of Public Health and Dr. James Melius of the
Departmentof Health. New York's 200 mG standard was adopt-
ed by the PSC nearly three years ago (see MWN, S/050).

KL »»

U.S. utility executives see EMFs as their primary public policy
concern, according to a new survey by Alexander & Alexander
Services Inc., a New York-based international consulting and
insurance firm that addresses risk management issues. No other
environmental issue came even close; 88% of the risk managers
said that EMFs from transmission lines and appliances were of
“above average importance” and 59% said they wese of “high
importance.” Alexander & Alexander noted that EMFs were
raisedin 201 courtchallenges to utility projects in 1992. A series
of public opinion polls taken over the last few years by Cam-
bridge Reports/Research International in Cambridge, MA,
explains why the electricutilities are worried, In 1989, only 31%
of adult Americans were aware of the EMF issue, but, by Feb-
ruary 1993, the number had jumped to 63%. In addition, slightly
less than half the people surveyed said that they would be
“extremely worried” about the health, economic and aesthetic
impacts of a new transmission line near their homes—approx-
imately double the level of four years ago. What should the
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utilities do? Writing in the May-June issue of Electric Perspec-
tives, published by the Edison Electrie Institute, Gene Pokorny,
the chairman of Cambridge Reports, advises utilities to continue
*“an open process of dialogue.” On the other hand, Electrical
World, aMcGraw-Hill publication, has some different advice:
“Stop talking about EMF.” In a commentary in their March is-
sue, the editors prescribe “a little benign neglect” because, they
say, it is “irresponsible” to spend millions of dollars “on a phe-
nomenon that almost every knowledgeable person now agrees
has a very low probability of significant health risk.”

KK M

In its official report to the General Assembly, the Connecticut
Imteragency EMF Task Foree set forth the policy it calls vol-
untary exposure control (VEC). The strategy best answers the
question of how an agency should “formulate policy in the face
of such uncertain science,” according to the report, released in
March. The plan first surfaced in an October 13, 1992, letter
from Department of Health Services (DHS) Commissioner

Susan Addiss to state Sen. Corelius O’'Leary (see MWN, N/D
92). VEC calls for ““a pro-active program of providing informa-
tion to the community about EMF and factors to consider if
concerned individuals decide to reduce their exposure.” The task
force steered clear of “prudent avoidance,” warning that it is “a
difficult termn to employ in public policy.” The group explained
in its report that prudent avoidance can be interpreted to apply
both to individunals and to electric utilities, while VEC applies
enly to individuals. The report does not specify a role for util-
ities, The decision to recommend VEC was also influenced by
an April 1992 study by the Connecticut Academy of Science and
Engineering, which found that it would be “inappropriate” to
adopt prudent avoidance (see MWN, M/J92). The task force,
which wascreated inJuly 1991 (see MWN, J/A91) and is chaired
by Dr. Peter Galbraith of the DHS, will continue to monitor sci-
entific evidence on EMFs and will submit an wpdate to the
legislature by February 1995, For a copy of the task force's
report, contact; Connecticut DHS, 150 Washington St., Hart-
ford, CT 06106, (203) 566-8167.

Sweden Weighs 2-10 mG Limit;
Draft Proposal Due by Year's End

By theend of the year, Swedish officials will circulate adraft
proposal for a national magnetic field exposure limit for new
power lines and substations, according to Stefan Villa of Swe-
den's newly formed National Electrical Safety Board. Villa said
that the board is considering a standard of 2, 5 or 10 mG and is
analyzing the costs asscciated with meeting each of these levels.
Ifadopted, the standard would alsoapply to new residential build-
ings located next to existing power lines and substations.

A working group has also been established by the board to
estimate the number of people in schools, day-care centers and
residential buildings now exposed to magnetic fields from exist-
ing power lines and substations, as well as the cost of reducing
these fields.

Electric utilities, government agencies and research centers
are working with the board, Villa said. Any proposals made by
the board will be widely circulated for comment among govern-
mentagencies and other interested parties before a final decision
is reached, Villa explained,

Last September 30, Sweden’s National Board for Industrial
and Technical Development, NUTEK, announced that it would
“act on the assumption that there is a connection between expo-
sure to power frequency magnetic fields and cancer” (see MWH,
8/092). This policy was prompted by the release of Maria
Feychting and Dr. Anders Ahlbom’s study, and prior epidemi-
ological studies, linking residential exposures to an increased
rate of childhood leukemia. While the Electrical Safety Board—
the government agency which took over responsibility for EMF
guidelines on Jannary 1—"does not believe that an absolutely
certain correlation exists,” Villa stated, “‘a correlation is suffi-
ciently probable to warrant consideration and action in the form
of further studies,”

Earlier this year, the Swedish Institute for Radiation Protec-
fion, based in Stockholm, advised that the available research
“speaks in favor of taking steps to reduce the fields™—but that
these measures should have alower priority than reducing expo-
sures from sources such as radon and UV radiation. The institute
argued that magnetic field exposures from new equipment and
power lines should be reduced “provided [that] these solutions
do not imply large inconveniences or costs” and that steps to
reduce exposure from existing installations should be deferred
unless fields exceed normal levels “by more than tens of times”

Rolf Lindgren, the EMF manager for the state power com-
pany, Vattenfall, predicted that “future regulations will most
probably apply only to new electrical plants and houses.”

International NIR Commission:
Cancer Data Still Inconclusive

The International Comenission on Non-Jonizing Radiation
Protection (ICNIRP) has affirmed its position that research to
date is insufficient to conclude that exposure to EMFs increases
cancer risks.

Inastatement released following its annual meeting, held in
Neuherberg, Germany, May 7-12, ICNIRP concluded that, de-
spite improvements in the methodology of some laboratory and
epidemiological studies, “the data related to cancer do not pro-
vide abasis forhealth-risk assessment of human exposure to pow-
er frequency fields.”

ICNIRP has thus endorsed the EMF guidelines it adopted on
an interim basis in 1989 and published in 1990. They aflow un-
limited exposures of up to 1,000 mG and 5,000 mG for the gen-
eral public and workers, respectively (see MWN, M/J89 and J/F
90). The guidelines were actually written by ICNIRP’s prede-
cessor, the International Non-lonizing Radiation Comnmittee of
the International Radiation Protection Association IRPA). In
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1992, IRPA approved a new charter for ICNIRP, granting it
greater independence (see MWN, J/192).

At the meeting, the commission also approved limits for hu-
man exposures to static magnetic fields, These will be published
in a future issue of Health Physics. ICNIRP said that it will con-
tinue to review the EMF—cancer literature periodically.

Riidiger Matthes of the German Institute for Radiation Hy-
giene in Neuherberg has replaced Annette Duchéne as the com-
mission’s scientific secretary. Dr. Michael Repacholi of the
Australian Radiation Laboratory in Yallambie, Victoria,contin-
ues to chair ICNIRP.

Legislators Seek Labeling of
Appliances That Emit High EMFs

In an effort to educate consumers and encourage appliance
manufacturers to reduce EMFs, federal and state legislators
have introduced bills requiring the labeling of products that emit
high electric and magnetic fields. Virtually no appliances cur-
rently list such information, except video display terminals
(VDTs) that comply with the Swedish low emission standards.

In Congress, the Electromagnetic Labeling Act of 1993
{H.R.1982) was introduced on May 5 by Rep. Leslie Bymne (D-
VA). The bill would require manufacturers to put a label on
appliances indicating the strength of the emitted electric and
magnetic fields, “We wanted something that wouldn’t be bur-
densome on industry but would provide consumers with infor-
mation they could use to comparison shop,” Julia Lyman, a
spokeswoman for Byrne, told Microwave News.

The bill would apply to products that emit electric and mag-
netic fields of at least 100 V/mand 1 G, respectively, atadistance
of oneinch. The limits were set in response to recommendations
by the Congressional Research Service, according to Michael
Day, a legislative assistant to Byrne. He said that the measure
would affect products such as microwave ovens, TVs, VDTs
and refrigerators. He noted that Byrne is open torevising the 1 G
threshold.

The bill, which has no cosponsors yet, has been referred to
the subcomittee on energy and power of the House Cominittes
on Energy and Commerce. FL.R.1982 replaces H.R.1665, intro-
duced by Byrne in April, which had set the electric field limit at
100 mV/im.,

Meanwhile, New York state Sen. Suzi Oppenheimer intro-
duced a bill (SB2858) on March 2 requiring that electric-blanket
makers indicate the strength of the EMFs their products emit, as
measured “atarangeoflessthanoneinch.” The bili was prompted
by Oppenheimer’s concerns about long-term exposures to high
magnetic fields, according to Steve Otis, Oppenheimer’s legis-
lative counsel.

“This legislation wil} give consumers the ability to make
their own judgments about the electric blankets that they pur-
chase,” Oppenheimer said. Otis added that suchalaw would also
give manufacturers an impetus to design electric blankets that
emit low EMFs,

The bill was assigned to the Consumer Protection Comimnit-
tee on March 2. The senator introduced a similar measure last

year, which was still pending when the session ended.

InPennsylvania, the Household Appliance Electromagnetic
Field Disclosure Act (HB 1610} was introduced by Rep. Bruce
Smith on May 10, The measure would require that sellers of
household products—including kitchen appliances, powertools,
TVs, computers, electric blankets and hair dryers—post notices
listing EMF emissions. A sign would indicate magnetic fields
measured within one foot of the product and at adistance of three
feet. The notice would also contain a warning that exposure to
EMFs “may increase the risk of serious illness.”

“It delivers the message that the farther away you are, the
Tower the EMFs,” Smith said in a telephone interview, adding
that his intent “is not toscare people, but to educate them.” Smith
said that his involvement with a citizens’ group that is fighting
a 268-mile, 500 kV line in the state “got him thinking about
EMFs and appliances.” HB 1610 was referred to the Committee
on Labor Relations on May 10

For more on electric-blanket EMFs and health, see MWN,
M/190, I/F92, J/A92 and M/A93.

NAS-NRC EMF Committee

‘The National Academy of Sciences (NAS)-National Re-
search Council's (NRC) Board on Radiation Effects Research
has announced the members of a committee to review the
potential health risks from EMF exposures. The committee
will focus on the effects of extremely low frequency fields—
especially 60 Hz—on cancer, reproduction and development
and learning. Where there are sufficient health data, the com-
mittee will do a risk assessment, and where there are gaps, a
research strategy will be developed.

Congress mandated the NAS-NRC study in August 1991,
appropriating $600,000 for the task (see MWN, S/091). Dr.
Larry Toburen, the board’s staff officer, told Microwave News
that it took a long time to identify committee members and to
negotiate the study plan with the Department of Energy, which
is responsible for the project. Toburen predicts that the com-
mittee will complete its work in approximately two years,

Dr. Charles Stevens, a neurobiologist at the Salk Institute
in La Jolla, CA, is the committee chairman and Dr, David
Savitz, an epidemiclogist at the University of North Carolina,
Chapel Hill, is the vice-chairman. The other members are: Drs.
Larry Anderson, Battelle Pacific Northwest Labs, Richland,
WA; Daniel Driscoll, New York State Department of Public
Service, Albany; Fred Gage, University of California, La Jolla;
Richard Garwin, IBM Watson Research Center, Yorktown
Heights, NY; Lynn Jelinski, Cornell University, Ithaca, NY;
Bruce Kelman, Failure Analysis Associates Inc., Menlo Park,
CA; Richard Luben, University of California, Riverside; Fred-
erick Mosteller, Harvard University, Cambridge, MA; Russel
Reiter, University of Texas, San Antonio; Malvin Ruderman,
Columbia University, New York; Paul Slovic, Decision Re-
search, Eugene, OR; Jan Stolwijk, Yale University School of
Medicine, New Haven, CT; Maria Stuchly, University of
Victoria, Victoria, BC, Canada; Daniel Wartenberg, Environ-
mental and Cccupational Health Sciences Institute, Piscat-
away, NJ; John Waugh, Massachusetts Institute of Technolo-
gy, Cambridge; and Jerry Williams, Johns Hopkins Univer-
sity, Baltimore.
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FROM THE FIELD

EMF Exposure Assessment Beyond Time-Weighted Averages

To the Editor;

Theobserved assoclation between wiring configurationand child-
hood leukemia published some 15 years ago {Wertheimer and Leeper,
1979) remains a landmark contribution to the scientific literature and
the salient impetus to research into possible health effects from expo-
sure to ELF magnetic fields. Since 1979 several residential epidemi-
ological studies have been published, someof which support anassoci-
ation between magnetic field exposure and increased risk for certain
cancers, and some of which do not. This lack of replicability, despite

.refinement of the proxy exposure metric, or so-called wiring code, is
perplexing. Researchers in the EMF area seern quite willing to accept
the wiring code as a surrogate for magnetic field exposure, even though
itcorrelates only weakly with spot and long-term measurements of ac-
tual residential magnetic fields, In most epidemiological studies, mea-
sured magnetic fields in homes, when reported as the time-weighted
average (TWA), do not correlate well with increased risk for disease.

TWAs and their surrogates have been used because they are easy
to assess and because the TWAs fit into the concept of dose that has
been successful inradiation biology and chemical toxicology. Despite
the fact that we live in a complex environment of EMFs, epidemiolog-
ical studies on the issue of possible EMF-related health effects have
focused almost exclusively on implicit surrogates of the TWA or
measured TW As in the 50-60 Hz power line frequency band. Overall,
the studies reporting an association imply that relative risk for leuke-
mia increases at TWAs of 2-3 mG or greater.

We suggest that the time has come to seriously consider attributes
of magnetic fields, in addition to the TWA, to which peeple are exposed.
Short-term exposure to high flux densities is one example. Gauger
{1985) has measured 60 Hz peak magnetic fields from household ap-
pliances and found a number of models of different hand-held electri-
cal devices capable of generating 500-2,000 T (5-20 G) fields at their
surface. While the transient induced currents resulting from such ex-
posures would far exceed minimum levels held by some physicists to
be detectable by biological systems, these exposures franslate into a
trivial contribution to the 24-hour TWA., Any number of field attri-
butes other than 50-60 Hz peak flux density may also be important,

- including higher frequency components and the time rate of change,

We have recently measured the fields generated by a number of
hand-held personal appliances, such as AC-powered massage units,
electricrazors and hair dryers, that can contribute to the everyday EMF
exposure of individuals who use them. Among these appliances are
many models that generate frequency components in the 106 Hz range,
magnetic field flux densities exceeding 1 mT (10 G) at 60 Hzrms, and
rates of change far exceeding 1,000 T/sec (107 G/sec) measured at the
surface of the appliance. Such appliances are used in contact with, or
inclose proximity to, the body and the resnlting induced currents inthe
body 1) increase as a function of the magnetic field frequency; 2) in-
crease as a function of the flux density at a given frequency; and 3) are
proportional to the incident magnetic field time rate of change.

Based on these electrical appliance data, from our and other labo-
ratories, we suggest that certain assumptions implicit in most of the
epidemiological work to date should be questioned. These assumptions
are 1) that the frequency of residential magnetic fields is exclusively
in the 50-60 Hz range with negligible contributions from higher har-
monics; 2) that residential magnetic fields are of relatively low flux
density—e.g., below 50 uT (500 mG); and 3} that the parameter of
interest in determining dose from exposure fo these fields is the TWA
magnetic field flux density.

Of these assumptions, the first two, if valid, limit the magnitude of
the induced electrical fields, and hence the currents, that residential

magnetic fields can produce in biological tissue. While the first two
assumptions may indeed be valid as they apply to magnetic fields from
power lines near the home, they are not applicable when considering
magneticfields from electricaldevicesusedin close proximity tothe body.

« There is ample evidence from both Iaboratory animal and human
studies, including applications in clinical medicine (Sharrard, 1990),
that episodic or periodic intermittent exposure to magnetic fields of
sufficient flux density can give rise to readily measurable physiolog-
ical effects. In human studies, for example, the effects of exposure on
the cardiac interbeat interval (Cook et al., 1992) and on EEG (Lyskov
etal., 1993) were more pronounced when subjects were exposedtoan
intermittent magnetic field as compared withexposure toa steady state
field of the same fiux density. In hamsters, 15 minutes of exposure to
a 60 Hz magnetic field of 0.1 mT (1 G) appears sufficient to delay by
two hours or more the subsequent night’s periodic rise in the hormone
melatonin (Yellon, 1991}, Similar effects of short-term exposure have
been reported for pulsed DC magnetic fields in the rat model (Lerchl
et al,, 1991). If considered on a TWA basis over 24 hours, such brief
exposures to high flux density fields would fall into the category of
“weak™ magnetic field exposure—i.e. less than 1 T (10 mG). Per-
haps ther, the third of the above assumptions, that TWA best repre-
sents dose, should also be reevaluated, because it is clear from the
above studies that TWA fails to characterize the relevant exposure pa-
rameters for the effects observed,

Other attributes of these exposures that may be important in de-
termining physiological activity include measures of the peak magnet-
icfield (B_ ), the time rate of change of the magnetic field (dB/dt) and
the intermittent nature of some exposutes. The TWA is a poor metric
for such exposures.

In summary, there is now a great deal of relevant laboratory and
human clinical data to support the hypothesis that TW A may not be the
best magnetic field exposure metric. The time has come tolook beyond
the TW A metricin the effort to determine if acausal link exists between
EMF exposure and risk of adverse health outcomes, including cancer.

Sincerely,

Richard H. Lovely, PhD

Bary W. Wilson, PhD

Battelle, Pacific Northwest Laboratory
Richland, WA 99352
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Schools and EMFs: Actions Around the Country

A move to measure and limit power line EMFs at schools is gain-
ing force around the country—in California, Connecticut, Maine, New
Jersey and New York, Here is a roundup of the latest developments:

« The California Department of Education has set up atask force on
EMFs in schools, according to Duwayne Brooks, the department’s as-
sistant superintendent for school facilities planning. Brooks told Ai-
crowave News that the idea was raised by Martha McNeal, EMF pro-
gram director at Pacific Gas & Electric (PG&E), who said that she had
been receiving calls of concem from people in the community. The 20-
member task force is made up of parents, teachers and representatives
of utilities and state agencies, including the Department of Health Serv-
ices (DHS). The task force has met three times since it was established
in April and plans another session for June 3. At its last meeting, on
April 29, the DHS and utility representatives discussed steps toidentify
schools that are near transmission lines: “This could be the first phase
of alarger study which would identify the sources and field strengths...
and ultimately provide mitigation protocols,” according to the minutes
of the meeting. In 1988, the Department of Education setinterim guide-
lines for siting new power lines and schools (see MWN, M/J88). They
call for minimum distances of 100 feet from a 100-110 kV right-of-
way (ROW), 150 feet from a 220-230 kV ROW and 250 fect from a
345KV ROW.

« Parents, teachers and PG&E officials are considering four alterna-
tives to reduce EMFs at the Montague Elementary School in Santa
Clara, CA, wherea 1 15kV power line runs Iess than 75 feet away. The
options include raising the power line poles or burying the lines, ac-
cording to Marilyn Pope, a concerned parent. Magnetic fields mea-
sured between 3.7 and 10.2 mG in the classrooms and upto 16 mGon
the playground, Four classreoms have already been closed. A total of
five teachers and one janitor have been diagnosed with cancer, but
there are no indications that these numbers are abnormal. Pope also
said that there are two children in the neighborhood with Wilms’
tumors {see p.1). Both five near the same 115 kV power line that runs
by the school, which one of the children attends.

« The Mentecito Union Elementary School in Montecito, CA, has
nearly finished a survey identifying the areas where EMFs are between
1 and 2.5 m(G, according to Cindy Sage, an environmental consultant
based in Montecito. A 2.5 mG limit was set by the school three years
ago. The survey is designed to find magnetic field sources and to help
determine how they can be reduced and at what cost. The school board
has not yet announced whether it will adopt a school EMF task force’s
recommendation of a 1 or 1.5 mG limit, said Sage, who is a member
of the task force. In 1990, the board voted to limit magnetic field expo-
sures inclassrooms and play areas to 2.5 mG by relocating playgrounds
and marking those sections that had EMF hot spots. A survey at the
time showed average fields of 5 to 30 mG along the north side of the
school and fields of about 1 mG in most classrooms. Sage said that the
fields were due to a combination of interior wiring, a 66 kV overhead
power line, several buried power lines and a substation. The task force
has asked Southern California Edison, based in Rosemead, to consider
moving the substation to a less populated area nearby. In 1989, the
DHS identified a group of six children in Montecito with leukemia or
lymphoma, four of whom had attended Montecito Union (see MWN,
M/AS0 and 5/050).

* PG&E has agreed to raise and reconfigure a 60 kV line to reduce
EMFs near the Tam Valley Elementary Schoel in Mill Valley, CA,
according to Mike Patrick, business ranager of the Mill Valley School
District. The project will cost about $105,000 and will be paid for by

the school district. Administrators had planned to build some new
classroomns in between the power line and existing buildings until a
parent raised concerns about EMFs, Measurements later revealed
magnetic fields of 6.1 mG on a playing field directly below the line and
EMFs of up to 1.2 mG in classrooms, Patrick said. The school board
considered putting the new classrooms elsewhere, but then decided
that it would be easier to modify the power line. There have been no
reported health problems at the school, but nearby, a Mill Valley resi-
dent whose wife was diagnosed with cancer did an EMF survey of
homes in his neighborhood, sensitizing the community to the issue.
Along a two-mile stretch of road, he found that “eight out of nine
households with high EMF readings also had cancer,” according to a
feature article by Peter White that appeared in the San Francisco
Examiner’s Image magazine on March 4.

» School officials near Santa Resa, CA, will pay PG&E more than
$20,000 to reconfigure a power line that runs by two elementary
schools to reduce EMFs. They are concerned about recent stuclies that
indicate that EMFs “can present a significant health concern,” accord-
ing to Ida Victorson, superintendent of the Mark West Union Ele-
mentary School District, Between 1982 and 1992, atotal of six cases
of cancer—three times the expected rate—were reported among
students at the three schools in the district, according to DHS's Dr. Eva
Glazer, whosaid that the cancer excess could be due to chance. Victor-
son stressed that school efficials have not drawn a connection between
EMFs and cancer at the schools, Two of the three schools in the district
are located within 100 feet of a 230 kV power line owned by PG&E.
The highest EMF reading in classrooms at the Mark West school mea-
sured more than 5 mG, while fields in other classrooms at Mark West
and at the other school, San Miguel, were 4 mG or lower, Victorson
said. School officials—who are also considering rewiring classrooms
atthe schools to mitigate EMFs—say they will try to get PG&E to pick
up the cost of reconfiguring the line, particularly because it was sited
after the schools had been built.

= Utilities in New Yersey agreed on April 20 o determine how many
schools are within 100 feet of transmission lines of 69 XV or higher,
according to the State Board of Regulatory Commissioners (BRC)
in Trenton. " We've made a good start toward developing a solid base
of information that will give us some answers on EMFs and if there is
a level of risk to our schoolchildren,” said BRC Commissioner Car-
men Armenti. The state’s four utilities said that they would begin as-
sessing EMF expasures at the schools by early June. In an April 19
letter to Edward Salmon, president of the BRC, Paul Welch, chairman
of the Committee for Safe Power Lines inLittle Silver, pointed out that
restricting the survey to transmission lines operating at 69 kV or above
leaves out many schools in the state. Why not “check all schools near
high current power lines of any voltage?” he asked.

» Following in the footsteps of New York State Attorney General Rob-
ert Abrams—who earlier this year got utilities to survey power lines
nearschools (see MWN, N/D92 and M/A93)—New York City’s Com-
munity Board No. 2 wants allcity schoolstobe surveyed for EMFs, The
board passed a resolution on March 18 asking that “EMF readings be
donein ali schools, day care centers, nursery schools, playgrounds and
other facilities where children spend much time, whether or not they
are close to power generation and distribution facilities.” Meanwhile,
the VoorheesvilleSchool near Alhany is setting up a program to reduce
EMFs exposures from sources other than power lines, such as VDTs
and lights, Earlier this spring, the Niagara Mohawk Power Corp. agreed
1o remove or reconfigure two power lines within 70 feet of the school.
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+ On April 15, Maine state Rep. Conrad Heeschen—who is active in
the citizens group No Thank Q Hydro-Québec, based in Dryden—
introduced two bills in an effort to obtain information about, and limit,
schoolchildren’s exposures to EMFs. But the plans were short-lived,
Both measures were tabled by the Committee on Educationon May 13.
“Tt was very clear that utilities did not want to be asked by the leg-
islature to do a survey,” Heeschen told Microwave News, But he said

New Publications from EPA

* Electric and Magnetic Fields: An EPA Perspective on
Research Needs and Priorifies for Improving Health Risk
Assessment(Report No.EPA/G600/9-91/016F), December 1992,
This 56-page report from EPA’s Office of Research and Devel-
opment concludes that research on cancer, on biophysical mech-
anisms of interaction and on exposure assessment are top pri-
orities for understanding EMF health effects. Research on the
reproductive and nervous systems is assigned a medium priority,
while research on immune system effects and control technolo-
gles is deemed a low priority. More specific recommendations
are provided in the individual chapters of the report. When an
earlier version of this document was released to members of the
apency’s Science Advisory Board in 1991, it drew sharp criti-
cism for being broad and unfocused (see MWN, J/AS1).

{ EMF in Your Enviranment: Magnetic Field Measurements
of Everyday Electrical Devices (Report No.402-R-92-008),
December 1992, Published by EPA's Office of Radiation and
Indoor Air, this 33-page booklet is a ptimer on sources of EMF
exposures, with tables that list magnetic field levels from dozens
of common appliances. The variation of EMF levels among
different models of the same type of appliance is striking. For
example, magnetic fields measured 6 inches away from various
hair dryers ranged from 1 to 700 mG, according to the booklet;
measurements taken one foot away from electric mixers ranged
from 5 to 100 mG. The EPA does not direetly address the ques-
tion of whether EMFs are, in fact, a health risk. The authors state
simmply that, “"We really don't know if typical, everyday expo-
sures to EMFs affect human health.” They also wam that the
booklet's focus on field strength may turn out to be misguided:
“Future research is Hkely fo reveal that the information given in
this publication is only part of the story—that is the chance we
take in providing a public information document this early inthe
study of a complex environmental health issue.” The data forthe
comparisons of EMF levels were deawn from three sources: the
September 1992 Interim Report of EPRI's Survey of Residential
Magnetic Field Sources; a 1984 report prepared by I. R. Gauger
of the IIT Research Institute (ITTRI) in Chicago; and measure-~
ments collected by EPA staff.

¥ Questions and Answers About Electric and Magnetic Fields
(Report No.402-R-92-009), December 1992, This report is de-
signed to “help EPA staff better understand and respond to
questions from the public about electric and magnetic fields,”
The laundry list of questions includes: Are EMFs like X-rays?
Why isn't the federal government setting a standard for EMF
levels? What are cancer clusters? What is that metal electrical
box on the comer of my lot?

* Available from: EPA, Office of Research and Development
Publications Center, Cincinnati, OH 45268, {513) 569-7562,
T Single copies of these reports are available from: EPA, Infor-
mation Access Branch, PublicInformation Center, 401 M Street,
SW, PM-211B, Washington, DC 20460, (202) 260-7751.

that the utilities have agreed to measure EMFs if a school requests it,
and that they would report their findings to the state Department of
Education. Legislative Document (LD) 1275 would have required
electric ufilities to measure magnetic fields at schools within 100 feet
of transmission lines operating at 34.5 kV or above. The second bill,
LD 1345, would have prohibited the construction of or expansion of
a school on property where EMFs measure 2 mG or more.

* A citizens group has formed in Fairfield, CT, to fight the construc-
tionofa 115kV power line that would run past a middle school, aboys
and girls club and homes with small children, according to Karen
Adams, president of the new organization, ALERT (Alliance to Limit
Electromagnetic Radiation Today). Peaple who live near the right-of-
way received no notification about the line, which is being built by
Northeast Utilities, according to Adams. The company was sued a year
and a hatf ago by two Guilford residents who claim that their brain
tumors aredue to EMFs from a power line and substationowned by the
utility {see MWN, J/£92).

» A plan to relocate the Children’s Museum of Rhode Island has been
puton hold because of concerns about power lines at the proposed site,
according toa May 18 article in the Providence Journal-Bulletin. Mu-
seum officials have begun to “back away" from the plan because of
“concems about the...EMFs generated by the 1 15KV power lines,” the
article states.

EMF-Childhood Cancer Case (continued from p.1}

The Zuidemas sought compensatory damages of $136,000
to cover the cost of Mallory’s past medical bills and $50,000 in
losses they say they took on the sale of their house. They also
asked for an unspecified amount for pain and suffering. The fam-
ily moved from their San Diego home in 1990 after discovering
magnetic fields of 4.5-20 mG. The house sits 15 feet froma 12
kV distribution line and 80 feet from the tight-of-way for three
69 kV lines, one 138 kV line and one 230 kV line.

After deliberating for four hours, the jurors voted 11 to 1 that
the evidence---as of 1987--linking magnetic fields and child-
hoodcancer was speculative and that the utility therefore had not
had a responsibility to warn its customers, The jurors were not
asked to resolve the question of causation, because they had
cleared the utility on the issue of negligence. They also found,
by a 10 to 2 margin, that EMFs from SDG&E powerlines did not
pose a nuisance on the Zuidemas' property.

Aaron Simon of the Oakland, CA, firm of Kazan, McClain,
Edises & Simon, who worked with Withey, explained that the
trial tumed on two questions: Was SDG&E negligent in failing to
warn its customers about the potential health threats of EMFs by
January 1987, when Mallory was conceived? And, did EMFs
fromthe utility’s power lines cause or promote Mallory’scancer?

During the trial, the Zuidemas” lawyers sought to prove
SDG&E’s negligence by showing that the utility had recognized
that EMFs were a potentiat health threat. They pinned their argu-
mentonan August21, 1986, reportby John Dawsey of SDG&E's
environmental affairs department, which concluded, in part:
“Although it has not been convincingly demonstrated that either
occupational or community exposure to 60 Hz electric or mag-
netic fields is associated with cancer, the possibility cannot be
disregarded and should be seriously considered, given the pres-
ent data.”

According to Withey, “SDG&E had information, but didn’t

MICROWAVE NEWS May/June 1993

7



EMF NEWS

Closing Arguments in Zuidema v. San Diego Gas & Electric Co.

Reprinted below are excerpts from the closing arguments in Zuidema v. San Diego Gas & Electric Co. (SDG&E). The court reporter's

transcript has been edited for length and clarity.

Michael Withey, Esq., for Zuidema

After all is said and done, it comes down to basic human decen-
cy. Wecover our mouthwhen we sneeze orcough, we tell our spouse
or ourcoworkers I've got a cold, stay away from me. If we are aware
of danger, possibility of harm, we wam people, watch out for that
swinging door, look out for that pothole in the road. Simple human
decency, good old-fashioned values. Caring for others....

So the heart and soul of this case after all the testimony, the
blowups, the overheads, the scientific lectures, it all boils down to
asimple question. What do you think SDG&E should have done in
1986 by theend of that year based on what they knew or should have
known? If you think SDG&E officials should have said something
to its customers to et [them] know about the potential risk of power
line magnetic fields, then we ask your verdict for negligence and
nuisance. But if you think what they did was fine, that’s all you
would expect from a company, that it was okay for them not to
inform their customers about what they knew and had concluded,
then your verdict should be for the defense....

Itis..undisputed that SDG&E's top EMF scientist reviewed the
literature—Mr. Dawsey—on power line [EMFs] and cancer, and he
concluded that the possibility that 60 Hz [EMFs are] associated with
cancer should be seriously considered and not disregard{ed]...

If Mr. Dawsey believed it should be taken seriously, is it un-
reasonable for this jury to believe yes, it should have been taken
seriously[?]...So the question you have to ask is was it worth taking
[the} risk of informing people, perhaps creating some alarm, in ex-
change alerting people to the nature of the risk, the consequences of
which are enormous, as only the Zuidemas know so well....

Was EMF a substantial factorin [the] increase of .. JGF-11, Insu-
lin Growth Factor-1I, and IGF-H receptors that all experts agree
promote Wilms’ tumor and nephroblastomatosis[7]...Now, if you
find this to be the case, then your verdict should be for the plaintiffs,
more probable than not, by a preponderance of the evidence....

Andtheevidence was alsounrebuttedthat laboratory experiments
conductedat thevery outstanding Loma Linda University labs where
Dr. Ross Adey works and Dr. John Fitzsimmons and Dr. David Bay-
link work...show the combined magnetic fields of iow intensity and fre-
quency...as low as 15 mG, increase both IGE-1I and their receptors....

And werecall the testimonythat [Mallory Zuidema’ s]exposurefs]
at the 4 to 20 mG levels were higher than many of the exposures in
the cccupational studies which also showed an EMF cancer link...

What was the defense? First, no Wilms’ tumors were shown in
any studies. We've dealt with that, They weren't separated out, but
they were here. Because the evidence as a whole support[s] that...
power line magnetic fields promote childhood cancers....Secondly,
thedefendants say that Dr. Beckwith inthis National Wilms’ Study...
has his pulse on Wilms’ tumor, and that there is no evidence that
power lines increase that risk....But [Dr. Beckwith]...never asked
the question...whether they had lived close to power lines. And
never gathered that data. That’s what a scientist does, gather data,
Nottohave opinions based ondata they haven't gathered... And then
thirdly, the testimony was some vague, loose theory that because
power consumption has gone up in the last 13 years, one would
expect to see [more] Wilms’ tumors and other cancers...Not asingle
defense witness testified to the key issue of whether increase in
power consumption has actually increased the magnetic fields that
people are exposed to in their houses....

Duncan Barr, Esq., for SDG&E

{This is a case really about common sense....

.| asked Mr. Withey, what...were the safety guidelines? And
hetoldus 1,000 m@G....The Zuidemahome never gotover 20 or 22....

... believe it is very clear that there has never been anything pre-
sented to you to suggest that there is some kind of Wilms' tumor
[EMF] connection....Dr. Beckwith told us...there was a higher inci-
dence [of Wilms' tumors},..among African-Americans than there
was among whites.... But there was no differenceif those people were
in Africa or in the [U.8.]. Use your common sense. Where [are] the
most [EMFs]?...He said there is no difference,..in someone living in
the middle of New York City orif they are living out on a farm. The
incidence is still the same....If there was any relation with [EMFs]
and Wilms’ tumor, you would never find that kind of data. Never....

But the most important aspect of this, ladies and gentlemen...is
when we have to wamn.... There is no duty to warn of potential health
effects if it is based upon scientific and medical evidence which is
speculative, conjectural or tentative....

..ot a single [epidemiclogical] study or word about 60 Hz and
under 50 mG in magnetic fields, not one ever came to the conclusion
that somehow or arother there was this health risk....

We have...all of these depositions....They were taken all over
the [11.5.]....Where is Dr. Savitz? Where is Wertheimer? Where is
Leeper? Peters and London are in Los Angeles. Mr. Withey talked
to you about Ross Adey...Where are they?,..[T]he plaintiffs, evenif
[any of these people] wouldn't come here to testify, could have
taken their deposition{s] under oath....

The Zuidemas didn'tdoanything wrong. They gotdrawninto this
thing as unfortunately as anybody could be drawn into anything, .. If
you belicve...what...these lawyers arc telling you—and...they have a
very, very great interest in winning this case—if you believe what
they are saying, then thisis the worst conspiracy that this country has
ever seen, Itinvolves hundreds of public health agencies. Itinvolves
thousands of utility companies, It involves the World Health Orga-
nization. Itinvolves hundreds, if notthousands, of universities. Itin-
volves thousands of scientists and medical doctors. It involves con-
sumerorganizationssuch as Ralph Naderand others. Because [none]
of these entities...has ever suggested that there be a warning....

..It is what would the reasonable person, in this case, the rea-
sonable utility company, knowing what it knew, having the infor-
mation it had, what would it have done or not done. No one else in |
the world did this. And don’t let Mr. Withey say thisis the only peo-
ple who had this information, All of his BEMS and BRAGS people
had it....And not anyone anywhere has ever suggested that a Wilmns’
tumor was affected by [EMFs]. No one has come to the conclusion
that is more than tentative or conjectural...that EMFs have some-
thing to do with health effects. The only people in the world that |
have suggested that are these three lawyers and [their] hired guns...

Use common sense, That's all I ask you to do, [SDG&E] is as
much a part of this community as your police department, your fire
department, your blood bank and your general hospital, Itis a com-
munity asset. And if you are going to be asked to vilify them...to call
ther: people who don't care about the death of small children, it
needs to be done in a way and with evidence that is more powerful
and more convincing than the scraps and bits and pieces that have
been presented to you, and you should have heard from the people
who wrote the studies if, in fact, these studies showed anything....
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For Zuidema:

Abraham Liboff, PhD
Bruce McLeod, PhD
Samuel Milham, MD, PRD
David Ozonoff, MD
Wayne Spruce, MD

Peter Wright, MD

For SDG&E:

Bruce Beckwith, MD

Dan Bracken, PhD

John Graham, MD

Seymour Grufferman, MD, PhD
Robert Olsen, PhD

Vikas Sukhatme, MD, PhD

The Expert Witnesses and Their Fees*

Qakland University, Rochester, MI $1,750/day
Montana State University, Bozeman $1,750/day
Retired, Washington State Department of Health, Olympia $1,500/day
Boston University School of Public Health, Boston, MA $400/hour
Children's Hospital, San Diego, CA $500/hour
The Poly Clinic, Seattle, WA $350/hour
I.oma Linda University, Loma Linda, CA $200/hour
T. Dan Bracken Inc., Portland, OR $130/hour
Cedars-Sinai Medical Center, Los Angeles, CA $350/hour
University of Pittsburgh School of Medicine, Pittsburgh, PA $350/hour
‘Washington State University, Pullman $150/hour
Harvard University Medical School, Boston, MA $225/hour

* The number of hours billed by each witness was not readily available.

act on it. They have a duty to warn if they have information on
potential risk,” At the trial, Barr said that the utility did act on
Dawsey's report by continuing to study the problem. He argues
that, even today, the evidence linking power line EMFs and can-
ceris tentative, (For excerpts of the lawyers’ closing arguments,
see box at left.)

A separate but related dispute between Trial Lawyers for
Public Justice (TLPJ) and the Electric Power Research Institute
(EPRI}has been puton hold, according to Simon, whois amem-
ber of TLPJ. During the discovery phase of the Zuidema case,
TLPJ asked for the release of documents that dernonstrate that
EPRI, which is funded by utilities including SDG&E, had tried
to avoid sponsoring studies that would show an EMF health risk
{sce MWN, N/D92). As far as EPRI is concerned, however, the
case is closed, according to spokeswoman Barbara Klein. Judge
Ben Hamrick of Judicial Arbitration & Mediation Services Inc.
in San Diego granted, with certain exceptions, EPRI's request
foraprotective order to shield its documnents. Simon said that the
issue would be pursued in future litigation—either by the Zuide-
mas, if they appeal, or in the next EMF case.

On the issue of whether EMFs from SDG&E’s power lines
had caunsed or promoted Mallory’s cancer, Withey said that the
Zuidemas’ lawyers’ “ability to argue causation depended large-
1y on the admissibility of evidence on EMFhealth effects.” Cali-
fornia Superior Court Judge Judith Haller ruled that, according to
her interpretation of state laws governing “hearsay,” expert wit-
nesses on both sides of the case could not discuss the conclusions
of studies that were published after January 1987, except during
cross-examination, Withey notedthat many of the post-1987 stud-
ies—especially the 1952 Swedish reports (see MWN, §/092)—
are the most compelling in establishing an EMR-cancer link.

Dr. Abraham Liboff, a biophysicist at Oakland University in
Rochester, M, who testified on behalf of the Zuidemas, said that
his “views on magnetic fields and cancer were never expressed
properly at the trial because of the unique filtering process man-
dated by the judge.”

But SDG&E's Barr said that he, too, was hurt by the judge’s
restrictive order, noting that his expert witnesses were not
allowed to cite studies that refute an EMF—cancer association.
He added that, even though jurors had not been asked to rule on

the cause of Mallory’s illness, “if they had determined for one
minute that power lines had arole...they would have nailed us.”

The Zuidema case was closely watched by lawyers across
the country because it was the first EME-cancer lawsuit to go to
trial and it has the potential to set a precedent for future litigation.
Tom Watson of the Washington firmof Crowell & Moring, which
represents the vast majority of utilities in EMF cases, said in a
telephone interview that he was not surprised by the jury’s ver-
dict and added that plaintiffs’ lawyers “should take the ruling as
& message.”

Dixon Montagueof the Houston firm of Vinson & Elkins also
was not surprised by thedecision, but he interpreted it differently:
“The Zuidemaslost becausethey were confined to the facts avail-
able before 1987—not to what is known today.” Montague won
alawsuit against Houston Lighting & Power in 1985, forcing the
utility to remove a high voltage transmission line from school
property at a cost of $8.6 million {(see MWN, N/D85 and JJARR).

In & statement released after the trial, the Edison Electric
Institute in Washington argued that, “The issue of whether there
are adverse health effects from electricand inagnetic fields should
be resolved in the laboratory and not in the courtroom.”

Lawyers for SDG&E predicted that the case will notchange
the way industry handles the problem of EMFs, “SDG&E will
continue to [fund] EMF research, while communicating openly
with its customers,” said Greg Barnes, an SDG&E attorney. The
utility is reported to have spent more than $2 million defending
theZvidemacase, but ArtLarson, aspokesman forthecompany,
said that he could not confirm this amount. (A list of expert wit-
nesses on both sides of the case and their fees appears above.)

But the Zuidemas’ attorneys, who see the case as the begin-
ning, rather than the end, of EMF personal injury litigation, said
that the body of evidence linking EMFs and cancer is growing,
and thatitisonly a matter of time before a jury finds itcompelling.
“The burdenis on utilities now to prove there sn’t an association
[between EMFs and cancer] and the public is going to put them
tothetest,” said Frederick Schenk of the SanDiego firm of Casey,
Gerry, Casey, Westbrook, Reed & Schenk, local counsel for the
Zuidemas.

The Zuidemas have 60 days from the time Judge Haller
enters the judgment to appeal.
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Is IGF-lIl the Missing Link? (continued from p.1)

enhancing the production of IGF-TI with the application of
EMFs in order to accelerate bone healing. Baylink is credited as
the “inventor” on the EMF-IGF-II patent.

“If IGF-Tisrequired for promotion of a tumor, then logical-

Iy anything that increases IGF-I could lead to the promotion of
that tumor,” Dr. Robert Fitzsimmons, a member of Baylink’s
lab, said in an interview.

Dr. Vikas Sukhatme of Harvard Medical School in Boston,
another of SDG&E’s expert witnesses, told Microwave News
that three factors undermine the EMF-IGF-II-Wilms’ link: {1}
kidney cells are very different from bone cells; (2) a 15.3 Hz
signat is different from the fields associated with 603 Hz power
lines; and (3) the EMF effect on IGF-II is relatively small—a
twofoldincrease compared with the up-to-tenfoldincrease iden-
tified in patients with Wilms’ tumors. Overall, Sukhatme said
that he was “very, very skeptical” about the EMF link to Wilms:
“To extrapolate from the data we have now is way out.” He
made similar points while testifying at the Zuidema trial.

Dr. Jim Ryaby, the director of research at OrthoLogic Corp.
in Phoenix, which has the exclusive rights to Baylink’s patent,
is also skeptical: “The translation of findings in the bone system
to any potential activation of abnormal cellular growth in other
systems like the kidney is extremely speculative.”

And Baylink himself feels there is little justification for the
EMF-IGF-TI-Wilms hypothesis. “It’s a big jump to even sug-
gest there is acancer link,” he said in an interview. Fitzsimmons
is wary about extending his laboratory findings to environmen-
tal EMFs. “It’s hard enough to get reproducible results under
controlled conditions,” he said.

On the other hand, Dr. Abe Liboff of Oakland University in
Rochester, MI, who testified on behalfof the Zuidemas, believes
that the IGF-II link has merit. “IGF-II not only plays a role in
normal growth, but its overexpression has been linked by dif-
ferent investigators to a variety of different cancers, including

HIGHLIGHTS

brain and breast tumors,” he said in an interview.

Liboff did not testify on the IGE-TI link even though Fitzsim-
mons had tuned his exposure system to meet conditions of ICR,
atechnique Liboff has long championed for boosting biological
activity, Dr. Peter Wright, a consultant for the Zuidemas, did ad-
dress IGE-1 on the witness stand, as well as IGF-I receptors, The
receptors areimportant because, last year, Fitzsimmons presented
apaper® in which he reported that 15.3 Hz fields could increase
IGF-U receptors, without mentioning elevated IGF-I levels, The
first direct reference to IGF-I appears in the March 1993 patent.

As Sukhatme explained under cross-examination at the
Zuidema trial, IGF-IF receptors and IGF-II “are two different
molecules, two different genes, two different chromosomes.
We're tatking apples and oranges. One is the lock, one the key.
The key is the IGF-II molecule, the lock is the IGE-I receptor.”

When asked about the IGF-IE results outlined in the patent,
Aaron Sitnon, another attorney representing the Znidemas, said:
“Would this information about IGF-I have been helpful ? Certain-
Iy. Would it have made a difference at the tial? I don't know.”

1. AEE. Reeve et al,, “Expression of Insulin-Like Growth Factor-I
Transcripts in Wilms” Tumor,” Nature, 317, pp.258-260, 1985, and J.
Scott et al, “Insulin-Like Growth Factor-II Gene Expression in
Wilms' Tumor and Embryonic Tissues,” ibid., pp.260-262.

2. Methodfor Increased Production of Growth Factorin Living Tissue
Using an Applied Fluctuating Magnetic Field, U.S. Patent
No.5,195,940, March 23, 1993,

3. R.J.Fitzsimmonset al,,“EMF-Stimulation Increased IGF-If Recep-
tors in Bone Cells,” paper P-233, presented at the First World Con-
gressfor Electricityand Magnetismin Biology and Medicine, June 14 -
19, 1992, Lake Buena Vista, FL. Previously the group had reperted an
IGF-II effect induced by a capacitively coupled electric field, see: R.J.
Fitzsimmons et al., “Low-Amplitude, Low-Frequency Electric Field-
Stimulated Bone Cell Proliferation May in Part Be Mediated by
Increased IGF-II Release,” Journal of Cellular Physiology, 150,
pp.84-8%, 1992,

MW Technician Awarded
$2 Million in Default Judgment

A technician whose eyesight was damaged by microwave
(MW) radiation from an iflegal satellite transmitter has won a $2
million judgment—but collecting the money could prove diffi-
cult, The defendantinthe case, Multicomm Telecommunications
Inc., has declared bankruptcy, forcing attorneys for the injured
technician to look to Multicomn’s parent company, the Amway
Corp., and jts insurers for payment.

Keith Angstadt, an employee of Mutual Broadcasting Sys-
tem Inc., based in Arlington, VA, was injured on May 31, 1990,
when, during the course of routine rooftop maintenance work,
he was accidentally exposed to 6 GHz microwaves from a satel-
lite uplink. Angstadt’s lawyers filed suit, charging that Multi-
comun, located in Salt Lake City, and its president, Raymond
Rask, who installed the device, were responsible for Angstadt's
eyeinjuries (see MWN, N/D92). At the time of the incident, Rask
was also a vice president of Amway.

On April 28, Ariington County Circuit Court Judge Ben-
jamin Kendrick ruled that the defendants were liable, but the
finding was by default because Rask had previously failed to
show upfor courtdates and provide information Angstadt'slaw-
yers had requested during discovery.

At a May 4 hearing on Angstadt’s compensation, Kendrick
granted him $350,000 in punifive damages—the maximum un-
der Virginia law—and $1,650,000 in compensatory damages.
{ess than two weeks later, in an effort to collect the money,
attorneys for the technician filed a claim against Amway, which
is based in Ada, ML

Angstadt’s lawyers, Roy Mason and Natasha Wesker of the
Baltimore firm of Mason, Ketterman & Morgan, told Micro-
wave News that the May 4 hearing took place under “highly
unusual” circumstances. They explained that the defendants’
lawyer, JohnMcGavinofthe Fairfax, VA, firm of Lewis, Trichilo,
Bancroft and Mc(Gavin, withdrew as counsel midway through
the hearing, and that Rask did not return for the afternoon
session, leaving no one to defend the suit. Kendrick made the
damage awards after hearing about six hours of arguments from
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Angstadt’s lawyers, Mason said,

So far, representatives for Multicomm and Amway have re-
mained silent. McGavin, who had represented Rask and Multi-
comm on behalf of Multicornm’s insurer, the Atlantic Mutual
Insurance Companies, headquartered in Madison, NJ, declined
to comment, as did Bert Hultink, legal counsel for Amway.

In addition to the claim against Amway, which was filed on
May 17 in federal court for the eastern district of Virginia,
Mason and Wesker said that they also might file lawsuits against
the National Union Fire Insurance Company of Pittsburgh and
Atlantic Mutual, which sold policies to Amway in the amounts
of $23 million and $1 million, respectively. Multicomm, as an
Amway subsidiary, wascovered by both policies, Masoncharged.

In theoriginal suit, filed on January 22, 1992, Angstadt's law-
yers charged that Rask and Multicomm had *“acted withreckless
disregard for the safety of others” when they illegally converted
a receiving antenna into a “dangerous” transmitter. They said
that Rask had used a fanity waveguide, which caused “hazardous
levels of microwave radiation to leak.” Rask rigged the device
after Multicomm was denied a permit by the Federal Communi-
cations Commission, which was concerned that the proposed an-
tenna might interfere with the Pentagon’s transmitting equipment,

Doctors at the Johns Hopkins University medical school’s
‘Wilmer Institute in Baltimore, who examined and treated Ang-
stadt after the accident, determined that the retinas of his eyes
had sustained 5 mW/cm? of continnous wave radiation for two
15-minute periods. They said that he had “suffered more micro-
wave exposure than any humanbeing ever studied by scientists,”
according toMason. Angstadtis now color-blind and lacks night
vision (see MWN, S§/001).

Expent witnesses who submitted depositions on Angstadt’s
behalf included: Dr. Burton Edelson of George Washington Uni-
versity in Washington, Dr. Stuart Fine of the Scheie Eye Institute
in Philadelphia, David Janes of Risk Analysis in McLean, VA,
and Mary Johnson and Henry Kues, both of the Wilmer Institute.

Dr. Bill Guy, a consultant based in Seattle, and Dr. Budd
Appleton, a consultant in St. Paul, MN, had been scheduled to
provide testimony for the defendants, Mason said.

Other defendants named in the original suit—including the
landlord of the building where the accident occurred and the
manufacturer of the equipment—were dropped from the case
before the trial by Angstadt’s lawyers because they “weren’t
really the culprits,” Mason said. Amway had also been excused
from the list but was named again in the recent collection efforts,
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NAS-NRC Finds GWEN Poses
Minimal Public Health Risk

The U.S. Air Force's (USAF} Ground Wave Emergency
Network (GWEN) poses 2 “minimal or nonexistent” public
health risk, according to a new report by the National Research
Council (NRC), an arm of the National Academy of Sciences
(NAS) in Washington.

The NAS-NRC's GWEN committee, which was chaired by
Dr. Thomas Terforde of the Battelle Pacific Northwest Labs in
Richland, WA, estimated that “the excess risk of cancer...asso-
ciated with exposure to GWEN fields is less than one additional
death over a 70-year period for persons living within 10 km of
the entire system of GWEN sites.”

The GWEN communications system is designed to with-
stand the electromagnetic pulse (EMP) from a nuclear explosion.
Ifand when completed, it will consistof about 86 ground stations
across the country operating at 150-175kHz—each withapeak
output power of approximately 2,000-3,200 W. Instandby mode,
the transmitters would only broadcast 1% of the time.

The committee took a novel approach to assess GWEN risks
because there was too little data on radiofrequency (RF) radia-
tion health effects to do a “traditional” assessment. The upper
bound risk—3,6x10® excess cancer cases per year—was calcu-
lated by extrapolating from the “basically negative” reports
among those living near radio and TV antennas. *“Qur working
hypothesis was that the public health surveillance system would
detect a doubling of background cancers if there was a cancer
risk” from RF radiation, Tenforde told Microwave News.

Committee member Dr. Michael Ginevan, a biostatistician
with Step Five Corp. in Washington, said that the twofold worst
caserisk estimate “seemed reasonable.” He added thatheand the
two epidemiologists on the committee, Dr. Jan Stolwijk of Yale
University in New Haven, CT, and Dr. Maureen Henderson of
the Fred Hutchinson Cancer Research Center in Seattle, favored
arangeof 1.5t0 3.

Other epidemiologists told Microwave News that they were
skeptical that the health surveillance system would detect a two-
fold excess in the absence of adetailed study. “T'mnot sure what
itwould take, but the increase would have to be pretty obvious—
say tenfold,” said Dr. Raymond Neutra, the acting chief of the
California Departmentof Health Services” Environmental Health
Investigations Branchin Emeryville. “T've given alot of thought
to this issue because of the Sutro Tower situation,” he added. A
few years ago, elevated cancer rates were identified in San Fran-
cisco neighborhoods near the tower, from which the city’s TV
and FM radio stations broadcast {see MWN, M/A89). Similarly,
Dr. Tim Aldrich, the director of North Carolina’s Cancer Sut-
veillance Unit in Raleigh, said that, “It takes a hefty increase to
be picked up.” He guessed that only a fivefold or greater excess
would be routinely detected,

There are almost no epidemiological studies of peopleliving
in the shadow of radio and TV stations. Indeed, the committee
noted that this lack of data is “surprising” and argued that such
studies would beagood investment. One exception, a 1987 study
by the Hawaii Department of Health that found higher than
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expected rates of cancer among Honolulu residents living near
broadcast towers (see MWN, M/J87), was discounted as “very
weak”” by the committee. Tenforde said that the committee had
asked a number of European radio stations, broadcasting in the
154-234 kHz band, about possible health impacts and had not
heard of any problems.

The GWEN risk assessment was quite controversial within
the academy, and therelease ofthereport was delayed for months.
“Many more rounds of reviews were needed than first anticipat-
ed becanse of the approach taken in the risk chapter,” said Dr.
Keith Florig of Resources for the Future in Washington, who
served on the committee, The delays were prompted by concerns
that the report might imply a health risk from radic and TV an-
tennas, according to knowledgeable sources. In a December 30,
1992, letter to the USAF, NRC Chairman Dr. Frank Press wrote:
“We urge that readers keep in mind that the committee does not
assignrisktoexposurefrom commercial broadcast installations.”

The NAS-NRC report was requested in 1990 by Reps.
LewisPayne(D-VA)andLes Aspin (D-WI); the USAF was barred
from continuing to build the GWEN system until it wascomplet-
ed (see MWN, M/J90 and N/D90). Aspin is now Secretary of
Defense and will decide the fate of the program. On March 31,
1993, Rep. Barney Frank {(D-MA) introduced H.R.1555, which
would force the secretary to terminate the GWEN system.

Last year, there were suspicions that GWEN signals were
causing EMI (see MWN, N/D92). In 1987, the USAF issued
draftand final environmental impact statements for GWEN (see
MWN, M/J87 and N/DB7).

Copies of the report, Assessment of the Possible Health
Effects of Ground Wave Emergency Network, are available for
$33.00 each, plus $4.00 for shipping, prepaid, from: National
Academy Press, 2101 Constitution Ave., NW, Washington, DC
20418, (202) 334-3313 or (800) 624-6242.

Scientists Tackle Taos Hum

Alow-frequency humming *“sound” has been annoyingmany
residents of Taos, NM, for more than two years. Some people
who hear it complain that it causes headaches, sleeplessness and
irritability. Others say they cannot hear it but can feel it. No one,
it seems, knows what it is.

At the request of Rep. Bill Richardson (D-NM), a team of
researchers—from the University of New Mexico (UNM) in
Albuguerque and from Sandia National Laboratories, Los Alamos
Nationai Laboratory and Phillips Laboratory at Kirtland Air
Force Base—has begun an intensive effort to identify the hum.
In late May, eight of the scientists went to Taos in an attempt to
measure or to record the phenomenon.

“Sofar, wehave nobest guess,” explained Sherry Robinson,
who edits Quantum, UNM's research magazine, and who ac-
companied the researchers to Taos. “We're still calling it a
‘sound,’ but that’s mostly because no one knows what tocallit,”
Robinson told Microwave News. In fact, sound waves have now
been all buteliminated, she said. The researchers set up asophis-
ticated microphone where the hum could be detected, but they
noticed nothing unusual. “We are left with electromagnetic ra-
diation and seismic disturbances,” Robinson said. The data col-

lected are still being analyzed, and a preliminary report is
expected by the end of June.

The team may have identified the frequency of the hum.
Using asignal generator and a speaker, they re-created it for Bob
and Catanya Saltzman, Taos residents who can hear the hum and
whohave accused the military of causing it. The researchers slow-
Iy lowered the frequency to find where it sounded the most like
what the Saltzmans hear, Ataround 70 Hz, Catanya said, “That's
it,” according to Robinson. Bob picked 64 Hz. Another person
who can hear the hum said that the re-creation sounded right at
32 Hz, which, Robinson noted, is a subharmonic of 64 Hz.

The Taos hum may not be unique. Similar complaints about
low-level sounds have been investigated in the UK. since the
1970s, members of the research team noted,

Press reports have suggested everything from equipment at
the local sewage treatment plant to the Second Coming as pos-
sible explanations. Newsweek (May 3) raised the theory that
slow movementalong an earthquake fault could produce a steady,
grinding hum. Other publications have cast suspicion on power
lines and weapons testing. Bob Saltzman told the Taos News
(February 25) thathesuspects government experiments with infra-
sound used as anonlethal weaponorasaway totrack stealthaircraft.

Richardson was the first government official to point a fin-
per at the military. At a February 22 town meeting in Taos, he
said a Department of Defense (DOD) project—probably an Air
Force project—was the likely source of the noise. In March, Sen.
Pete Domenici (R-NM) asked Defense Secretary Les Aspin
whetherany DOD project could be responsible. John Deutch, an
under secretary of defense, responded. “My staff has reviewed
our defense activities in this area and has concluded there isno
program, classified ornot, which would cause this hum,” Dentch
wrote in an April 5 letter to Domenici. Devtch was no less un-
equivocal at a public briefing on May 12.

Richardson sticks by hisaccusation. *“Itis still appropriate to
consider the federal government, particularly DOD and the
Department of Energy, as suspects,” said Richardson’s press
secretary, Stu Nagurka. He noted that Richardson had initially
heard a rumor that a classified DOD project was responsible for
the Taos hum and had asked the staff of the House intelligence
committee, on which he serves, to investigate. “Some informa-
tion reached the congressman that DOD is a likely culprit,” Na-
gurka said, adding that several individual projects were raised as
possibilities.

At the Taos town meeting, Richardson cited a radar testing
facility at Kirtland Air Force Base and low-flying helicopters or
airplanes as possible sources of the hum. Nagurka told Micro-
wave News that other DOD projects are also candidates but that
he could not provide any more details. Newsweek noted that the
Navy uses extremely low frequency (ELF) radiation for subma-
rine communications, One such system, known as Project ELF,
operates at 72-80 Hz, with transmitters in Wisconsin and Mich-
igan {(see MWN, Mr84 and J/F90).

UNM’s Robinson said that the investigation “is an earnest
and good faitheffort. The scientists involved considerit a person-
al and professional challenge.” She maintained that no source
had been ruled out. “DOD can’t say *It’s not us,” when nobody
knows what it is,” she concluded.
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COMMENTARY

The RF Problem

Non-ionizing electromagnetic radiations from radar, television
transmitters, communication systems, microwave ovens, indus-
trial heat treatment systems, medical diathermy units and many
other sources permeate the modem environment. There is in-
creasing anxiety that even at relatively low power densities, these
radiations can affect biological organisms adversely. Since 1940
the growth in radiation sources has been phenomenal, and is
continuing at an accelerated rate.

The EPA could have introduced its recent Radigfrequency
(RF) Radiation Conference' with this warning. Actually, it was
issued by a White House advisory committee, known as ER-
MAC,? more than 20 years ago in a call for a national research
program on R radiation risks. The research never was done and
today we are paying the price,

If RF technology “permeated” the environment in 1971, how
do we describe what is going on now? Back then, there were no
cellular phones, no personal computers, no MRIs, and far fewer
radars, microwave ovens and satellite uplinks. The wireless rev-
olution will add to the RF smog as pocket phones proliferate and
as computers and fax machines are fitted with radio transmitters.

Public anxiety has grown along with RF technology. Years
of siting battles over broadcast antennas, cellular phone towers
and weather radars—and the escalating power line controver-
sy—have made EMFs and RF radiation the objects of anational
phobia. Concerns overpolice radar and hand-held cellular phones
are the latest to emerge.

Larry King showed how deep the fear runs when he put
David Reynard on television and cellular phone health risks be-
came front-page news from coast to coast. For the moment, Mo-
torola and McCaw have dispelled fears of brain tumors with
categorical, if insupportable, assurances of safety.

‘What must be done? Practically everybody at the EPA con-
ference urged the adoption of an RF standard to counter public
mistrust. Janet Healer of the National Telecomtnunications and
Information Administration—a charter member of the ERMAC
cornmittee—put it most succinctly: “It’s imperative for EPA to
act; even something on a 3 by 5§ “‘Post-It” would be helpful.”

Most of those begping for a national standard are really ask-
ing the EPA to adopt the 1992 ANSI/IEEE RF guidelines. But
Dr. Sarnuel Koslov, another member of the ERMAC committee,
whorecently retired from the JohnsHopkins University Applied
Physics Lab, cast doubt on that approach. “The problem is that
we are dealing with something we don’t know much about,” he
said at the close of the first day of the conference. “Thereal issue
is not whether EPA should set a standard, but whether EPA will
produce the research that will allow for a standard.”

The EPA has never endorsed the ANSI standard over the last
20years, Marty Halper, director of EPA’s radiation studies divi-
siont, banned his staff from taking part in the most recent revi-
sion. “The group did not deal with all the data~—specifically the
nonthermal effects,” ke told us during a break at the conference.
“As long as the public sees the ANSI/IEEE committee as being
biased, its usefulness is limited,” he said.

Clearly, some do see indications of bias. Dr, Mary Ellen
O’ Connor of the University of Tulsa, OK, president-elect of the
Bioelectromagnetics Society and another ERMAC alumna,

questioned the way certain papers that show health effects below
the threshold deemed safe by the ANSI/IEEE committee were
ignored: “Is it really because these studies have not been repli-
cated? Is it really because the studies have not been published?
Why is it that if a study falls below that [threshold], it is called
‘interesting and in need of further work’?”

EPA’s Dr. Joe Elder projected a list of six® of these “interest-
ing” studies under the title “ Unresolved Issues.” They raise dis-
quieting questions as to whether RF can affect cancer, preg-
nancy, vision and behavior. Most of these findings are years old,
yetnoone explained why they have notbeenrepeated orrefuted.

The reason is, as always, the lack of research funds. A good
example of the sorry state of RF research is an Army investiga-
tion into the effects of lead poisoning on the reproductive health
of artillery crews.* To the Army investigators’ surprise, the con-
trol group selected for the study had lower sperm counts than
those exposed to lead. It turned out that the controls had been
exposed to RF at microwave frequencies. Thus, through blind
luck, the Army did what practically no American had everdone:
an RF epidemiological study, albeit a small one. The study
passed unmentioned at the EPA conference—primarily because
no one had heard of it.

Can a standard that leaves so many unanswered questions
gain public credibility? It cannot, and therein lies the heart of the
RF problem. The most potent criticism of the ANSI/IEEE stan-
dard is coming from the military. At last summer’s World Con-
gress, an Army colonel cast doubt on the adequacy of the stan-
dard. And more recently, an internecine feud has been brewing
between two factions of the Air Force over the need torecognize
nonthermal effects, which the ANSI/IEEE committee largely
ignored in its guidelines. If the military can find fault with the
standard, imagine what a motivated advocacy group could do
with a little technical and legal expertise.

The cellular communications companies escaped serious
harm last winter, but they and other RFusers may not be so lucky
the nexttime. And there will be anext time. The only way toquell
the public’s growing distrust is to answer the obvious question:
What is a safe level of RF exposure?

1. Environmental Protection Agency (EPA), Radigfrequency Radiation Con-
ference, April 26-27, 1993, Bethesda, MD, In this context, RF includes the
microwave radiation band and covers 10 kHz-100 GHz.

2. Electromagnetic Radiation Management Advisory Council (ERMAC),
Program for Control of Electromagnetic Pollution of the Environment: The
Assessment of Biological Hazards of Non-lonizing Electromagnetic Radia-
tion, December 1871,

3. C.K.Chou ctal.,, “Long-Term, Low-Level Microwave Erradiation of Rats,”
Bioelectromagnetics, 13, pp.469-496, 1992; H.A. Kueset al,, “Increased Sen-
sitivity of the Non-Human Primate Eye to Microwave Radiation Following
Ophthalmic Drug Pretreatment,” Biveleciromagnetics, 13, pp.379-393, 1952;
H. Lai, “Research on the Neurological Effects of Non-Ionizing Radiation at
the University of Washington,” Bioelectromagnetics, 13, pp.513-526, 1992;
L.G. Salford et al., “Permeability of the Blood--Brain Barrier Induced by 915
MHz Electromagnetic Radiation, Continuous Wave and Modulated at 8, 16,
50 and 200 Hz," Bicelectrochemistry and Bioenergetics, 30, pp.293-301,
1993; S. Szmigielski et al., “Accelerated Development of Spontaneous and
Benzopyrene-Induced Skin Cancer in Mice Exposed to 2450 MHz Micro-
wave Radiation,” Bigelectromagnetics, 3, pp.179-191, 1982; 5. Tofani, G.
Agnesod and P, Ossola, “Effects of Continuous Low-Level Exposure 10
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