Beforethe
FEDERAL COMMUNICATIONS COMMISSION
Washington, D.C. 20554

In the Matter of )
)
Environmental Effects of Radiofrequency )

Radiation: Petition for Inquiry to Consder )
Amendment of Rulesin Parts 1 and 2 )

PETITION FOR INQUIRY
OF THE

EMR NETWORK

James R. Hobson

Miller & Van Eaton, P.L.L.C.

1155 Connecticut Avenue, N.W., #1000
Washington, D.C. 20036

(202) 785-0600

September 25, 2001 ITSATTORNEY



TABLE OF CONTENTS

Table of Contents

Summary

Introduction

Background

|. Selection of an adverse effect level

I1. Acute and chronic exposures

[11. Tiered guiddines

IV. Biologicd basisfor local SAR limit

V. Uncertainty factors

V1. Pulsed or frequency-modulated RF radiation

VII. Induced and contact currents; trandgent discharges
VIII. Exposure limits at microwave frequencies

IX. Compatibility of RFR guideines

X. Time averaging; replication/vdideation; hedth effects literature
Concluson

ExhibitsA, B, Cand D

10

12

13

14

14

15

15

16

16

17

18



SUMMARY

In June 1999, members of the Radiofrequency Interagency Work Group, including the
FCC's Senior Scientist, Dr. Robert Cleveland, wrote to a subcommittee of the Ingtitute of
Electrical and Electronic Engineers, discussing 14 issues “that we believe need to be addressed
to provide a strong and credible rationale to support RF [radiofrequency] exposure guiddines.”
That letter isthe blueprint for the Inquiry the EMR Network asks the Commission to open.

It has been 10 years since the Ingtitute' s promulgation of the RF protection standard on
which current FCC rules are based. Significant research in the field has been conducted, peer-
reviewed and published since then. Even though the pertinent regulations were last revised in
1996- 97, the supporting scientific and medica studies are no more recent than 1985. 1t is past
time to take account of substantia later work.

The current RF protection standards are based on short-term exposures demonstrated to
cause harmful overheating of human body tissues. The principa question asked by Dir.

Cleveland and his fdlow Work Group membersis how to gpproach “ chronic exposure to RF
radiation . . . that does not elevate tissue temperature on a macroscopic scale.”

While a recent report from the Generd Accounting Office does not purport to answer that
question, it implicitly faulted the level of publidy-funded research into human hedlth effects of
mobile phone use and identified differencesin the way the FCC and another federd agency treat
“uncertainty factors’ in safety risks. Such factors and numerous other topics are reviewed in the
Work Group letter and deserve the thorough exploration of an Inquiry potentidly leading to

revised and improved RF radiation protection rules.
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PETITION FOR INQUIRY

The EMR Network® respectfully requests that the Commission issue a Notice of Inquiry
designed to gather information and opinion about the need to revise the regulationsin Parts 1 and
2 of the FCC's Rules concerning the environmental effects of radiofrequency radiation (*RFR”).
The Inquiry would focus on Sections 1.1307(b), 1.1310, 2.1091 and 1.1093 and the associated
procedures for Environmental Assessment (“EA”) and Environmenta Impact Statements
(“EIS).

Introduction. On June 17, 1999, members of the Radiofrequency Interagency Work
Group (“1WG”), including the FCC's Senior Scientist, Robert Cleveland, wrote to Richard Tell,
aconaulting radio engineer who chairs the Institute of Electrica and Electronic Engineers
(“|EEE") SCC28 Subcommittee 4 Risk Assessment Working Group (“SC 4”).2 Their letter
(attached as Exhibit A) identified and briefly discussed 14 issues “that we believe need to be

addressed to provide a strong and credible rationale to support RF exposure guiddines.”

! The EMR Network is a non+profit corporation, based in Marshfidd, Vermont, of “citizens and
professonas for the responsible use of eectromagnetic radiation.” More information can be
found at www.EMRNetwork.org.

2 The |EEE, in collaboration with the American National Standards Institute (“*ANSI"), since
1982 has been a principa source of expert advice to the FCC about safeguarding employees and
the genera population from the hazards of RFR exposure. Amendment of Part 1, 100 FCC 2d
543, 544 (1985). See also, Note to Introductory Paragraph, 47 C.F.R.81.1310.



Less than two years earlier, the FCC had essentidly affirmed, on reconsideration, the

RFR protection rules now found in Parts 1 and 2. The agency acknowledged that the revised
regulaions continued to be based on “acute” (short-term) and “thermad” (tissue- heating) effects
of RFR. Clamsof “chronic” (long-term) effects below the exposure levels known to cause
heating of human tissue were met with this disclaimer:

It would be impracticable for usto independently evauate

the sgnificance of studies purporting to show biologicd

effects, determine if such effects condtitute a safety

hazard, and then adopt stricter standards than those

advocated by federd hedth and safety agencies. This

is especidly true for such controversa issues as

nor+thermd effects and whether certain individuas

might be “ hypersensitive’ or “eectrosensitive.”>
Inits August 1999 revison of OET Bulletin 56, a compilation of questions and answers on
potentid RFR hazards, the Commission described reports of biologica harm from low-intengty,
non-thermd effects as “ambiguous and unproven.” Admitting that the phenomena may exig,

“whether or not such effects might indicate a human hedlth hazard is not presently known.”

(OET Bulletin 56, 8)

Againg this backdrop of skepticism, the comments of the Interagency Working Group
compel anew look at the issuesfor the first timein a decade since the ANSI-1EEE standards
were adopted. On the question of “adverse effect level,” the agency scientists write:

Since the adverse effect leve for the 1991 guiddines was
based on acute exposures, does the same approach apply for
effects caused by chronic exposure to RF radiation, including
exposures having arange of carrier frequencies, modulation
characterigtics, peak intensities, exposure duration, etc., that
does not eevate tissue temperature on a macroscopic scale?

3 Guiddines for Evaluating the Environment Effects of Radiofrequency Radiation, 12 FCC Red
13494 (1997), 1131.



Concerning the Specific Absorption Rate (“SAR”) — relative absorption of eectromagnetic
energy per second (watts) per unit of body mass (kilograms) —the IWG suggests.

[A]n effort should be made to base loca SAR limits on the

differentid sengtivity of tissuesto dectric fields and

temperature increases. For example, it seemsintuitive that

thelocd limitsfor brain and bone marrow should be lower

than those for muscle, fat and fascia; thisis not the case

with the current limits which implicitly assume that dl tissues
are equally sengtive (except for eye and teticle).

Fndly, asto acute versus chronic exposures, “the past approach of basing the exposure limits on
acute effects data with an extrgpolation to unlimited chronic exposure durationsis problematic.”

For lower level (“non-thermd”) chronic exposures, the effects

of concern may be very different from those for acute exposure

(e.0., epigendtic effects, tumor development, neurologic

symptoms). . . .JA] clear rationale needs to be developed to

support the exposure guiddine for chronic as well as acute

exposure.

Aswill be developed below, taken together the 14 issues identified by the IWG are the

blueprint for the Notice of Inquiry we request. We see the FCC' s effort not as duplicating but
complementing and expanding the on-going work of IEEE and other RFR standards bodies. The

IWG describes its letter as a* response to previous requests for greater participation on our part
in the SCC28 ddliberations on RF guidelines.” In turn, we would expect SC 4 participation in
the Notice of Inquiry.

Nor should the Notice of Inquiry be seen asthe FCC' s responsibility lone. The other
agencieson the IWG — EPA, FDA, OSHA, NIOSH and NTIA — are part of the body of expertise
on which revised RFR rules must be founded. Asthe FCC has acknowledged:

In the past, the Commission has stressed repeatedly that
it isnot a health and safety agency and would give greet
weight to the judgment of these expert agencies with

respect to determining agppropriate levels of safe
exposure to RF dectromagnetic fieds.



12 FCC Rcd at 130. The statement is as true today asit was four years ago. The participation of
the expert agenciesin the Notice of Inquiry, and in any subsequent rulemaking, not just behind
the scenes as an IWG but aso publicly and openly, will be importart to the credibility and
acceptance of the outcome.

Background. As noted above, the current version of the FCC' s Bulletin 56 describes
camsof harm from low-exposure, non-therma RFR effects as ambiguous and unproven.
Under thisline of reasoning, to establish biologicd effects from RFR would be insufficient. The
effects must be shown hazardous to human hedlth. Recently, however, Dr. Christopher Forrest
of the Johns Hopkins Universty Medica School was quoted on the subject of “proof” linking
smoking to lung cancer:

Theinitia evidence, he said, was observetiond. Scientists

found a* dose-response relationship” between smoking and

disease: the more a person smoked, the greater the likelihood

of dckness. They found atempord relationship: smoking

preceded cancer. But Hill, the tobacco indusiry could clam

there was no proof. That did not change, Dr. Forrest said, until

molecular biologists showed smoking caused genetic changes

inthelung.*
What we now know about smoking and disease givesrise to thisfair question: Before the
evidence became conclusive, did government do dl it could or should have done to reduce hedlth
risks — from warnings on cigarette packs to outlawing saes to minors to bans on indoor smoking
in spaces accessible to the public?

When the present RFR protection rules were adopted in 1996-97, the FCC and its Sister

agencies, and the standards bodies on which they rdied, put most of their trust in atwo-step

4 Sheryl Gay Stolberg, “ Science, Studies and Motherhood,” New York Times, April 22, 2001,
“Week in Review,” 3.



process of (1) identifying “ studies purporting to show biologicd effects’ and (2) determining “if
such effects condtitute a safety hazard.” (text at note 3, supra) Thus, not even the specid
concerns of one of the standards bodies for “modulation effects’ could move the agency to
greater precaution:

Since we have no specific indication of exposure hazards

related to modulation caused by FCC-regulated transmitters,

and since a thistime no new proof of such hazards has been

presented by petitioners, we continue to believe it would be

premature to adopt the NCRP modulation criteria
12 FCC Rcd at 133.

Increasingly, scientistss working in the field of nortionizing RFR are recommending that
we treet biological effects from low-intensty exposures with more respect until we better
understand their mechanisms. This has long been the approach to ionizing (nuclear) radiation
where, as discussed further below, consderable uncertainty perssts over the magnitude of risk at
low doses and low dose rates”

In an Appendix to the Minutes of Evidence of the British Parliament’s Sdlect Committee
on Science and Technology, September, 1999, physicist Dr. G.J. Hyland wrote:

Although the exigting safety guiddines are clearly necessary,
they are quite inadequate. For they completely fail to consder
the possihility of adverse hedlth effects linked to the fact that
living organisms — and only living ones— have the ability to
respond to aspects of technologicaly produced radiation other

than itsintengty, and, accordingly, can respond at intensities
well below the limitsimposed by the safety guiddines. A

® Human exposure to ionizing radiation is regulated to be “as low as reasonably achievable”
Corrdtive language is found in the European Communities Treaty of Maadtricht (1992) which
denominates a* precautionary principle’ requiring society to take “prudent action when thereis
auffident scientific evidence (but not necessarily absolute proof) and inaction could lead to

harm.” “Prudent avoidance’ of RFR risks has made its way into adjudication of disputes over
radio antenna placement. New York SMSA Limited Partnership v. Town of Clarkstown, 00 Civ.
3029 (CM), USDC-SDNY, May 26, 2000, 14.



wel-known example of thisisthe ability of a stroboscope
-- even & quite low intensities — to induce epileptic seizures®

This same “possbility of adverse hedth effects’ is what the IWG members seem to be referring
to in therr letter to the IEEE, particularly on the issues of “adverse effect level” and “uncertainty
factors.”

Certainly there is no shortage of scientificaly-observed biological effects of RFR in the
literature of the past six years. A set of abstracts totaling nearly 100 pages has been compiled by
Dr. Henry C. La, Research Professor in the Department of Bioengineering at the Universty of
Washington.” From thislist, Dr. Lai has identified at least six studies of low-intensity effects
“within the intengities of cell mast [tower] exposure” About such exposures for humans, Dr. La
has stated:

Furthermore, when considering the hedlth effect of radiation

from cell phone masts, one has to consider the effect of long

term exposure. People who live close to masts are constantly

being exposed to the radiation for months or years. Even though

the intengity is low, it would matter if the effects of the radiation

turn out to be cumulative . . . Smal doses cumulate[d] over a

long period of time will eventualy lead to harmful effects®
One higtorical window on long-term harm may be the low-intensity microwave bombardment of
the U.S. Embassy in Moscow from 1953 to 1976. Initidly, the so-cdled “Lilienfdd Study,”
produced for the State Department in 1978 and aired in Congress the next year, found that

“devated lymphocyte [white blood cell] counts and protozoan intestind diseases were the only

® www.publications.parliament.uk/palcm199899/cmsel ect/cmsctech/489/489a23.htm
" www.EMRNetwork.org/research/research.htm ai summary.pdf

8 L etter to Committee on Natural Resources, Vermont House of Representatives, Exhibit B
hereto.



satisticaly significant illness that occurred in Moscow Embassy personnel (versus controls).”®

Later reviews of the Lilienfeld Study evidence, however, concluded that other Satistically
ggnificant hedlth effects had not been accounted for, including skin rashes and other problems;
diseases of the peripherd nerves and ganglia; problems during pregnancy and childbirth; benign
(male) and malignant (femae) tumors. Additiond effects that today we would associate with
hedlth were irritability, depresson, loss of appetite and “ concentration difficulties” 1d. Noting
that the Moscow radiation was phase-, amplitude- and pulse-modulated, and that its intensity
range of 2 to 28 microwaitts per square centimeter was hundreds of times lower than current U.S.
exposure standards, Liakouris concludes:

The evidence from the literature review, aswell asfrom

the Lilienfeld Study, support the RF sickness syndrome

asamedica entity. The evidence dso cdlsfor new

research in which current biomedical engineering

knowledge of biosigna processing and instrumentation

are used. Id.

These were not the views of the FCC, or of the standards bodies on which the
Commission chiefly relied, a the time the current RFR safeguards were adopted. Both IEEE in
its 1991 standard and National Council on Radiation Protection (“NCRP”) in its 1986
recommendations settled on the same four wetts per kilogram as a threshold for thermal effects
harmful to humans. |EEE stated flatly there was no evidence that RFR at norn+thermd intengties
produced effects “meaningfully rdlated to human hedth.”*° While NCRP had recommended

dricter limits for workers exposed to certain modulations of RFR, and the FCC had called for

% Liakouris, A.G.J, “Radiofrequency (RF) Sicknessin the Lilienfeld Study: An Effect of
Modulated Microwaves?’, Archives of Environmenta Hedlth, Vol. 53, No. 3 (May-June, 1998),
237.

10 Order on Reconsideration, 12 FCC Red 13494, 428.



specific comment on the point,** the Commission ultimately concluded thet “there is insufficient
evidence to give specia consideration to modulation effects”*?

This judgment could not take into account, however, scientific papers published eveniin
the late 1980s, much less the decade of the 1990s. The cut-off for documentation in the NCRP
1986 recommendations was 1982 and for the |IEEE standard of 1991, the review encompassed
papers published in 1985 or earlier. Dr. La’s compilation (note 7, supra), as well as footnotes to
the Liakouris article (note 9, supra), suggest that research into human biologica effects at sub-
thermdl intensities, with particular attention to modulated and pulsed radiation, has not been
lacking. Regrettably, very little if any of thiswork has been done by, or under the sponsorship of,
the expert federal agencies such as EPA, FDA and NIOSH.

For EPA, the past decade has been especidly lean in resources for work on RFR. Under
the federal government’ s Reorganization Plan No. 3 of 1970, in the wake of the National
Environmenta Policy Act (“NEPA”) ayear earlier,® EPA was assigned primary responsibility
for guiding other federal agenciesin the matter of both nuclear (“ionizing”) and radiofrequency
(“norrionizing”) radiation. For atimein 1995, it gppeared that EPA would issue guidelines for
RFR protection that could be adopted by the FCC in the rulemaking opened in 1993. The
guidelines were never issued. Part of the explanation may lie in the 1990-2000 EPA budget

summary attached hereto as Exhibit C.

1 Notice of Proposed Rulemaking, 8 FCC Red 2849 (1993), 125.
12 Order on Reconsideration, 12 FCC Red 13494, 133.
1342 U.S.C.84321, et seq.



In arecent report focused on human hedth effects of mobile phone use, the Generd
Accounting Office (*GAO") found evidence of harm inconclusive but implicitly faulted the leve
of publidy-funded research:
At present, only one agency, NIH [Nationd Ingtitutes of Hedlth],
is providing sgnificant funding for research related directly to
the hedlth effects of mobile phone emissons.
Asto EPA, the agency “used to have a subgtantia in-house program of research on
radiofrequency energy, but it was largely eiminated in the 1980s for budgetary reasons.” The
GAO report aso noted an Air Force study of low-intensty RFR asit might affect the blood-brain
barrier, asubject of considerable interest to private medica researchersaswell.'* One of the
NIH projects, nominated by FDA, fdls under the Nationa Toxicology Program (“NTP") based
a the Nationd Inditute of Environmental Hedlth Sciences and anticipates spending as much as
$10 million over severd yearsin testing effects on rats from exposure to cdllular phone
frequencies and intensities !
The rlaively extended timeline for the NTP research need not, in EMR Network’ s view,
delay the prompt opening of the requested Notice of Inquiry. Ample scientific work has been

performed, peer-reviewed and published over the past 15 years to justify beginning now the

painstaking and necessarily collaborative task of consdering whether the FCC’'s RFR safeguards

14 « Research and Regulatory Efforts on Mobile Phone Hedlth Issues” GAO-01-545, May 2001,
14. See also, La, note 7, citing Persson et al., a 67. The blood-brain barrier isa sdectively
permeable membrane alowing useful fluids to pass from blood to brain while excluding toxins.
Numerous studies cited in the Lai compilation found a“leskage’ effect in mice irradiated with
RFR.

151d. The use of rats and other quick-breeding mammals facilitates the study of potential genetic
effects from RFR exposure. FDA is primarily responsible, among federd agencies, to control
radiation from eectromagnetic or eectronic equipment asit might affect human hedth and
safety, while the FCC has plenary authority over the radio interference potentiasin such
emissons. The two agencies have collaborated in seeking to minimize inadvertent interference
to pacemakers and medica monitoring devices. See, e.g., Joint Statement, March 25, 1998.



should be revised. At the core of the effort should be a comprehensive examination of the 14
issues briefed in the IWG' s June 1999 letter to IEEE. Each is discussed at greater length below.

. Selection of an adver se effect level'®

The IWG properly places on the table the question “ Should the thermal basis for
exposure limits be reconsdered.” The IWG poses three sets of “sdlection criteriathat could be
considered in determining unacceptabl e/adverse effects.” We believe that two of the three
dready have been demondrated by research covered in the cited reviews. In terms of “minimal
physiologica consequences,” such human effects as tinnitus (or ringing in the ears) have been
shown beyond reasonable doubt and without much lingering controversy.*” The Liakouris
reexamination of theirradiation of the U.S. Embassy in Moscow (note 9, supra) suggests
datidticaly sgnificant evidence of irritability, loss of gppetite and loss of concentration. Lai
(note 7) lisss DNA bregks, behavioral changes, learning and memory, cognitive functions and
deep disorders among topics in his compilation of findings by RFR researchers.®

The IWG's second set of sdection criteriais captioned “measurable physiologica effects,
but no known consequences.” To the extent that the minima consequences posited in the first

st are reversible (and the more so if they disappear), they tend to merge with “no known

181t is not the FCC' s task, of course, to consider the potentialy beneficia uses of low-intensity
RFR. Theagency’srules, for example, control the high-intengity radiation of diathermy
equipment without seeking to promote heat therapies. Nevertheless, it seems possible that better
undergtanding of the likelihood of harm from non-therma RFR exposures might also advance

the medica use of “good” microwaves.

17« Proposed Alternatives for Controlling Public Exposure to Radiofrequency Radiation,” 51 FR
LEXIS 27318, duly 30, 1986, at 24.

18 We do not mean to make light of these effects by discussing them asminimad. La’s
compilation (note 7, supra) describes “irreversble infertility” from microwave irradiaion
(Magras and Xenos, 52), while aso reporting both DNA damage and repair at varying specific
absorption rates (J.L. Phillipset al., 68-69).

10



consequences.”  Some might argue, however, that the absence of known consequences is more
unsettling than the case of effectsthat are merely temporary or transitory. We have reason to be
concerned that what seems to be without consequence on the “macroscopic scale’ of the whole
body may be producing hidden results at the cellular or molecular levd.

Heretofore, the demondration of a human biologica effect has been insufficient, in the
FCC'sview, to offset the public interest in the technologica advancement of wireless services
and devices. Effects with unknown or minimal consequences essentidly have been ignored.

The IWG' s suggestion that such effects might be deemed unacceptable, and therefore digible for
safeguarding by rule, would represent a break from the pagt, but not far-fetched in light of the
practice of other agencies.

Where ionizing nuclear radiation is concerned, the regulations of the Nuclear Regulatory
Commission (“NRC”), the Department of Energy and the Department of Transportation adopt
the principle that exposure should be kept “as low as reasonably achievable”*® Asthe NRC
explained in fashioning this prudentid standard:

The [NRC] recognizes that, when application of the dose
limitsis combined with the principle of kegping all
radiation exposures “as low as reasonably achievable,”
the degree of protection could be sgnificantly greater
than relying upon the dose limits done®°

The NRC said the predictability of harm from high doses and high dose rates of ionizing

radiation lessened when doses went down:

19 See, €.9., 10 C.F.R.§820.1003, 20.1101 (2000); 10 C.F.R.8835.2 (2000); 49 C.F.R.§172.803
(1996).

20 “Standards for Protection Against Radiation,” 56 Fed. Reg. 23360, May 21, 1991, section |.A.
Dose limits are andogous to the time-averaged Maximum Permissible Exposures (“MPES’)

found in Section 1.1310 of the FCC Rules or the separate SAR parametersin Sections 2.1091
and 2.1093.

11



However, whether these effects occur at very low doses

and, if they occur, whether their occurrenceis linearly

proportiond to dose are not firmly established. This

crestes cond derable uncertainty in the magnitude of risk

at low doses and low dose rates. Id., a section 1.B.%
Similarly, the human biologica effects of low-intensity RFR with variable modulations are “not
firmly established.” Whether and how to reduce the risk that these effects might be harmful are
two key issues for the NOI in the category of “adverse effect levd.”

Just as the NRC considered and adopted a prudential standard not based solely on proven
harm, so the IWG has recommended to | EEE, and we recommend here, that the criteriafor
selection of an unacceptable or adverse effects level not be restricted to harm to “bodily
functions/systems.” The criteria should also take account of physiologica effects which are
measurable but whose consequences are “minimd” or “unknown” —in order to guard againgt the
risk that our characterizations are the result of ignorance rather than literdl harmlessness of the
effects. AsHenry La writesin aforthcoming set of conference papers.

Biologica effects do not automatically mean adverse hedth
effects. Many biologicd effects are reversble. However, it
isvery clear that low-intengty RFR isnot biologicdly inert.
Much more needs to be learned before a presumption of
safety can be made ?

. Acute and chronic exposures

We agree with the IWG that the “ past gpproach of basing the exposure limits on acute

effects data with an extrgpolation to unlimited chronic exposure duraionsis problematic.” We

21 On the complexities of nontlinearity, see dso Hyland ( note 6, supra), “The Physiologica and
Environmentd Effects of Electromagnetic Radiation,” areport to the European Parliament
released March, 2001, at www.europar|.eu.int./stoa/publi/pdf/00-07-03_en.pdf.

22 “Biologica Effects of Radiofrequency Radiation from Wireless Transmission Towers,” in B.
Blake Levitt, ed., Cell Towers: Wireless Convenience? or Environmental Hazard? (Safe
Goods/New Century Publishing, 2001).

12



believe that much of the research published since 1985 supports the existence of “epigenetic
effects, tumor development, neurologic symptoms’ and other results which, if not permanently
harmful, are a least worrisome enough to be guarded againgt. Again, the previoudy-cited La
compilation and the studies identified in the Liakouris paper strongly suggest that the absence of
macroscopic effects from RFR below therma intengtiesis not a proof of harmlessness.
Conversdly, in the presence of demongtrable biologica effects from long-term, low-intengty
RFR, but absent clear proof that the effects are permanently harmful, the IWG is correct that “a
clear rationde needs to be devel oped to support the exposure guiddines for chronic aswell as
acute exposure.”

[I1.  Tiered guidelines

It is conceivable that the application of aclear rationde for chronic, low-level exposure
will, of itsdf, solve the issues arising from the conceptud dichotomy of an RFR-educated or
aware workforce versus an ignorant or unaware genera population. More likdly, we think, isthe
IWG' s statement that “if it is determined that certain populations (due to their health status or
age) are more susceptible to RF exposures, then amulti-tiered standard, applicable only to those
specific populations, may be considered.” One of the concerns driving debate over the
proliferation of wireless Loca AreaNetworks (“LANS’), linking classroom computersinternaly
and externdly, isthe fear that children are disproportionately susceptible to any harmful effects

of thistype of low-intensity radiation.”

23 www.EM RNetwork.org/school s'school s htmicurry_broward.pdf

13



V.  Biological basisfor local SAR limit
It may be “intuitive that the locd limits for brain and bone marrow should be lower than
those for muscle, fat and fascia,” as the IWG suggests, but such intuition was not followed by
IEEE in 1991. To the contrary, the recommended SAR exposure limits for hands, feet, wrists
and ankles (presumably more bone than muscle or fat) were devated, without any biologica
explanation, by 250% over their levelsin the 1982 | EEE recommended standards. Nor did the
FCC explain its choice of IEEE over the NCRP 1986 recommendation, where the limit for
exposure of extremities remained unchanged. We agree with the IWG that “an effort should be
made to base loca SAR limits on the differentid sengtivity of tissuesto eectric fidds and
temperature increases.”
V. Uncertainty factors
The GAO report (note 14, supra) provides atimely illugtration of why it isimportant, as
the IWG suggests, “to provide a clear rationde for the use of uncertainty factors” Noting that
the FCC requires testing of mobile and portable phones for compliance with the SAR limitsin
Sections 2.1091 and 2.1093 of the Rules, the GAO quoted Commission staff acknowledgment
that
[T]he combined effect of measurement uncertainty and
procedura variations could, in some instances, cause a
phone's actud maximum SAR levd to fal somewhere
within arange of plus or minus 50 to 60 percent (at a
confidenceinterval of 95 percent) of the test result.?*
According to the GAO report, the FCC does not incorporate “measurement uncertainty

associated with the test result” into its compliance review, whereas FDA — in its comparable

monitoring of microwave ovens— requires manufacturers to “take al measurement errors and

24 GAO-01-545, at 23.

14



uncertainty into account.” The two agencies apparently were unaware of their different
approaches, but the FCC told GAO it would contact FDA to discuss the issue. (GAO-01-545, at
24)

VI.  Pulsed or frequency-modulated RF radiation

The NCRP recommendations of 1986, and severd of the federa expert agencies, in their
1993-94 comments on the proposa leading to the current RFR rules, urged additiond caution in
dedling with modulated and pulsed radiation. The IWG brief on the issue gppears to recognize
that the FCC' s response® in 1996-97 no longer suffices today, particularly with the
overwheming digitization of persond wirdess senvices such as cdlular and PCS, not to mention
school and office wirdless Local Area Networks (“LANS’).

From the research reports referenced above — and, we suspect, from the many more
sourcesthet are likely to be identified in any new inquiry — we believe the answer is amost
certainly “yes’ to the question posed by the IWG: “Are the results of research reporting
biologicd effects caused by intensity-modulated, but not CW [continuous wave, unmodulated],
exposure to RF radiation sufficient to influence the development of RF exposure guidelines?’
One of the tasks of an inquiry and any subsequent proposed rules will be to determine the risks
of harm in the reported effects and to adopt regulatory safeguards in keeping with those findings.

VII. Induced and contact currents; transient discharges

While EMR Network agrees with the IWG' s concerns over IEEE’ s recent elevation of
the induced current limits and the need for quantitative criteria or other safeguards amed a

limiting exposure to trandent discharges, we believe the unfinished businessis even larger. Both

25 “There isinsufficient evidence to give specia consideration to modulation effects a this
time.” Report and Order, 11 FCC Rcd at 1132; 12 FCC Rcd at {133.
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|EEE 91 and NCRP 86 contain recommended safeguards againgt “shock and burn” from induced
and contact currents. Rejecting smilar advice from OSHA, NIOSH and EPA, the FCC
concluded that measurement tools and other means of monitoring compliance were lacking. This
finding, however, was reached in the face of contrary information in the 1993-96 record of the
proceeding, and anew inquiry should determine whether it remains valid 2

VIIIl. Exposurelimitsat microwave frequencies

Purely as a matter of therma protection, we would agree with IWG that the rationale for
relaxing continuous-exposure limits as low in frequency as 1500 MHz (1.5 GHZz) should not
continue to be based on likening these radiation effects to sunburn. At 1500 MHz, microwaves
can be expected to penetrate into tissue from an inch to 1.5 inches and to behave much
differently than “millimeter waves’ a 30-100 GHz. For reasons dready discussed, however, we
believe congderation must be given to grester protection againgt possible harm from RFR &t less
than thermd intengties, with or without modulation. Acute microwave “burn” isonly one
possible harm among severd.

IX.  Compatibility of RFR guiddines

We agree that competibility of nationd and internationd RFR guiddines isimportant not
only in the sense of *“harmonization,” which could enhance commerce and reassure travelers, but
as0 as amatter of education. By comparing U.S. stlandards with those of other countries, we
indruct ourselves in a potentialy useful way about the reasons for the differences.

Attached as Exhibit D isatabulation of national exposure limitsfor RFR in the
frequencies generdly employed for cdlular and PCS mobileradio. Each entry hasitsown

history, but it may be ingructive to explore more deeply the common choice of Russaand Itay

26 11 FCC Rcd at 19130-151.
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for astandard 60 to 100 times more protective than the U.S. As noted by Liakouris, Russian

policy has been influenced by early agreement on so-caled microwave Sckness as amedica

entity. Italy’s reasons may be partly captured by the dang term, trandated as “eectrosmog,”

gpplied to ambient electromagnetic fields. Here are the lead paragraphs from two recent Reuters

international news service dispatches:

X.

ROME, April 13 — Italian State prosecutors sequestered two
U.S. armed forces radio transmittersin Naples two weeks
ago because of excessveradio radiation, aU.S. Navy
gpokesman said on Friday.

ROME, April 21 — The Italian government on Saturday said
it had earmarked 267.5 million lire ($124,500) of revenue
from the sales of five third generation mobile phone (UMTYS)
licenses to help combat eectromagnetic pollution.

Time averaging; replication/validation; health effectsliterature

The importance of these topics raised by the IWG is self-evident. AsHyland has

observed (notes 6 and 21, supra), the contingencies of hormona, metabolic and other variaions

in living beings make absolute replication difficult if not impossble:

This, of course, has serious implications on the acceptability
of the philosophy underlying the current formulation of safety
guidelines . . . namdy, that they can be based only on
established reproducible effects. The intensity-based heating
effect of microwave radiation, of course, conformsto this
criteria[s¢], Snce being independent of whether the
irradiated organismis alive or dead, it can be predicted to
occur with certainty. Necessarily excluded, however, are
effects contingent on the “diveness’ of the human organism.?’

%" Note 6, supra, at 4.
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Given the paucity of public research on RFR hedlth effectsin this country of late, which makes
us dl the more dependent on private sudies of varying qudity (and possibly sdf-interested
funding or sponsorship), the literature reviews must be comprehensive and paingtaking.
Conclusion. For al the reasons discussed above, it istimeto inquire, systematically and

with interagency collaboration, into the need for revising the RFR protection rules a Sections
1.1301 et seg. and 2.1091-1093. The opening of such an inquiry need not and should not await
the completion of IEEE’s current revison process, nor the outcomes of any current or soon
to-be-opened programs of research. The inquiry and any subsequent rulemaking are likely to be
of sufficient duration to pick up important developments and findings over the next severa
years.
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