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Is it still correct that adverse effect level of 4 Wrkg is bascd on acute exposures that
elevate temperature in laboratory animals including nonhuman primates, and not on long-
tarm, low-level (non-thermal) exposure.

Yes

Is it correct that the "adequate protection” EPA refers to in its July 25, 1996 letter
pertains to protection provided for the effects which occurred due acute exposures. and
not necessarily to effects reported to occur helow the 4W/kg threshold level?

We aie referting to exposures that are acute. thermal exposures, not non-thermal, chronic
exposures. The SAR iimit to which the whole-body exposure limits for the public are
related 1s 0.08 W/'kg due to the use of a factor of 50 uncertainty factor applied to the 4

Wrkg basis.

Is it correct that "adequate protection” of pubiic heaith: pertains to thermally related health
effects,. and not necessarily to the nonthermal effects noted in the 1993 EPA latter?

Yes

In view of 1993 comments, does adequate protection pertain to microwave hearing?
In that the ‘microwave hearing effect' has not been established as a health effect, our
statement with rcgard to "adequate protection” would not pertain to microwave

hearing.

[ hopethat this information has been helpful and responsive to your inquiry.‘ Diease

- comtact me if I can be of further assistance

Sincerely,

- i \ﬁ‘ | i 'F}
ﬂ\MJ‘VA{ ‘VTM‘{M\
Norbert N. Hankin (66047)

Indoor Environments Division
Office of Radiation and Indoor Air
Environmental Piutection Agency
Washington, D.C. 20460

Tel (202) 233-9235

Fax: (202) 233.0650
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faderal Communiczaticns Commissior "o
Mail Stop 1300 T
1919 X Street, N.W, !

Washington, D.C. 20554
Dear Dr. Stanley:

In accordance with its respongibilities uader Seaction 309 of
the Clean Alr Act (CAA), the Environmental Protecticn Agency
(EPA} is pleased to submit comments %o the Federal Communications

commission (FCC) on the Notica of Proposed Rulamaking (NPRM),
Guidelines for Evaluating the Envirenmental Effects oI
Radiofrequancy Radiation, ET Docket No. 93~62, The CAA
responsibilities have been delegated from the Office of Federal
Activities: tc the Office of Radiation and Indeoor Air for this
specific review. This propesal, if adopted, would use the 1992
American National Standards Institute/Inastitute of Electrical and
Elactronics Engineers (ANSI/IEEEX) gtandard to updats and apend
the FCC guidelines for evaluating the envircumental effects of
radiofrequency (RF) radiaticn emitted by Fcc-regulated facilities
on public health and safety.

The 1992 ANSI standard represents a significant revision of

‘the earlier 1982 ANST standard. Lmprovements with regard to

protaction are retlectaed in (1) the development of a 2-leval
exposure standard specifying maximum permissible exposure (MPE)
limits for "eantrolled" and "uncontrolled" envirnnments to
replace the single-tier 1982 standard, and (2) the extansion of
the low frequency range from J00 kHz ¢ 3 kXHz to limit the
posaibility of low-tragquency RF shock and burn, Other
siqnx:xcanﬁ changes in the 1992 standard, however, are net
improvements, in our view., <Changes that allow for a twe-fold
increase in the MPE at high frequencies over the MPE permitted by
the 1382 ANSI standard, and the application of ths same MPE for
both controlled and uncontrolled envircnments for fregquencies
from 15 GHz to 100 GHz ara not Lmprovements. Therafere, EPA
racommends against adopt.nq the 1992 ANSI/TEEE standard becausae

it has sericus flavs that call intc question vhether its propesed

use is suf’ic&ently protective of public health and safety.

To haVe a more protective public expasure standard, EPA
rucommends that the FOC instead adept the exposure c¢riteria
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recommended earlier by the Naticnal Council on Radiation
Protection and Measurements (NCRP) in their report entitled
"8iological Effects and Exposure Criteria for Radiofrequsncy

Zlectromagnetic Fields (NCRP 1986)." The basas for this
recommendation are notsd below: . . )
a. NCRE's RF radiation exposure _-imits consider bcﬁh

workaers and the public.

b. Their exposure criteria are mare protective at higher
frequencies, ‘

c. Thére are ng sﬁbstaptive differances in the litearature
base supporting hoth stancdards, except for the litarature on
RF shocks and burna.

d. NCRP ig chartered by the U.S. Cengrvess to develop
radiation pratection recommendations and is recognized as
one of tha laading authoritiaes in this aresa.

In addition, EPA recommcnds that the FCC consider including
limits for induced and contact RF currents for the frequency
Tange of 300 kHz to 100 MHz te protect against shoak and burn
along with the FCC proposal for low-povwer devica exclusions as
nadified in the attachment to this letter. The Agency believes
these recommendations provide a more protactive alternative to
the 1992 ANSI/IEEE standard. The basis for EPA's recommendations
are provided in the detailed comments in the enclosure to this
letterx. ‘ :

Furthermure, the Agency recomitends that the FCC consider
requesting the NCRP tc ravise its 1986 report and provide an
updated, comprehensive report con the bhiological effects af RF
radiaticn and recommendations for exposurs criteria. EPA’
enderses such a request as reasonable and appropriate.

In sumnmasy, ZPA reccmmends the following:

1. The FCC should not adept the 1992 ANSI/IEEE standard.
There are sericus flaws in tha standard that call into question
whether the proposed use of the 1592 ANSI/IEEE is sufficlently
protactive, The fallewing four points address several key Agency
coencerns.

: a.i The 1992 ANSI/IEEX allows a twe-fold increase in
the MPE at high frecuencies above that permittad by the curraent
FCC guideline.

b. The two-level revised standard is not directly
applicable te any population group but is applicable te exposure
environments called "contrelled” and "uncontrolled" environments

R
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that are not well defined and are discreticnary. The Agency
disagrees with this approach. ‘ —

C. The 1992 ANSI/IEEE conclusion that there 1s no
ceientifie dara indicating that certain subgroups of tha
pepulation are more at risk than cthers is ngqt supperted by NCRP
and EPA reports.

- -

d. + The thaseis that the 1592 ANSI/IEEE racommendations
are protective of all mechanisms ¢I interaction is unwarranted
because the adverse affects lavel in the 1592 ANSI/IZEE standard
is based on a thermal effect. .

2. The FCC should consider the exposure criteria
recomnended by the NCRP in NCRP Report No. 86, "Bloulogical
Effects and Exposure Criteria for Radiefrequency Electromagnetic
Fields," with the addition uf:

a. the 1992 ANSI/IEEE limits for lnduced and c<ontact
RF currents, for the frequency range of 300 kHz to 100 MH2, to
protect against shock and burn, and

b. the FOCL proposal for low power device exclusions
(FCC 93~142, pp. 7-8) as the standard for the public, where the
derinition of "puklie™ includes all persons using these devices
unless the user is operating a device as a concomitant of
emplayment.

3. The FCC should consider requesting the NCRP to revise
its 1986 raeport to provide an updated, comprehensive reviev of
the biological effects &n RF radiation and recommendations for
exposure criteria.

More specific comments are enclosed for your consideratien. We
appreciate the opportunity to comment on the the FCC proposal. If
you have any quastions concerning EPA's comments, pleage feel
tree ts contact Norbert Hankin in the Radiation Studies Branch at
{202) 233-9238. '

Sincerely,

[

Ht:ip T. Qge ;
o} ctor, Offi of Radiation
and Indoor Air

Enclaosure
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Environmental Protaction Agency (EPA) Comments to ths Fedezal

Comnunications Commission (PCC) or FOC $3e142, April 139s,
Notice ¢of Proposed Rulemaking; Guidelines for Zvaluating
tha Enviroamental 2ffects of Radisfragquency Radiatioen.

Iatroduction

Tha FCC cuzrrently uses the 1982 ANSI (American National 3Jtandards
Institute, Inc.) radicfreguency (RF) radiation gquidelines for
evaluating the environmental effects, particularly on public health
and safety, of RF radiation emitted by FQC regulated facilities. In
Novenber 1392, ANSI adopted a. revised standard now known as ANSI/IEEE
¢98.1-1992 (IEEE Standard for Safety Levels with Respect to Human -
Exposure to Radio Frequency Electromagnetic Flalds, 3 kHz to YO0 GHz,
IEEE C95.1~1991). The FCC now proposes to amend and update the
gquldelines and methods that it usaes ©o evaluate the anvirormental
affacts of RF radiation by adepting the new ANSI/IEEE standard. The
1992 recommendations contain a number of significant changes when
compared to the 1982 single~level guideline based cn a 10«fold safety
tacter. The revised quideline is a two-level standaxd, i.e., it
contains two sets of expesure limits, one for the controllad
anvironment and ona for the uncontrolled environment, incorporating
safaty factors of 10 and 50, respectively. Another change is the
extansion of the frequency range from 300 kHz - 100 GHz to 3 kHz ~ 300
GHz. In addition, 1992 ANSI/IEEE allows a two~fold incrsase in the MPE
at high frequencies above that permitted by the 1582 ANSI standard.

EPA walcomes the oppertunity to cemment on the FCC proposal and to
address the cemplexity and what ve believe are the limitations of
ANSI/IERE C95.1-1992. EPA reviaw of 1992 ANSI/IEEE leads us to helieve
that it is a standard with flaws that cast doubt apout whether it is
sufficiently protactive of public health and safety, and its clain
that "the recommended axposure lavels should be safe for all.®

EPA commaents on the FO&¢® propesad standard address: derivation of
standards; the claim of protecticn for all persons from all
intaraction maechanisms: controlled and uncontrcelled environments;
database limitations; mocdulation: low=-power devices:; and, sthaer
contemporary exposure standards.

Dissussion
The rationale provided in ANSI/IEEE to explain fundamental
charactaristica of the 1992 ANSI/IEEE quidelines, in many cases, lacks
axplanation, cerisistency, and well-founded justifications. In .

addition, there is concern that the complexity of the 1992 ANSI/TEEE
standard may make it difficult to comply with or effectively enforcs.

No explanation i3 given for the dacision to enpley safaty factors
of 10 and 50; there is no discussion that supports the intreduction of
the atandard for the "uncontrolled* anvironment. In fact, the statad
conclusion that "tha recommendad axposurs levels should be safa for
all™ (at the conitrolled envirocnment working basis of 0.4 ¥W/kyg) and the
support given for this conclusion in the standard's ratiorals
conatitute an argument for a single-tier, not a two-tier standard. The
addition of the second lavel of protection for exposure in an

-1=
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uncontrolled environment with the applicat:ion of an additional safety
facter is dona without any sustification.

When availakle, human data is prefarable to lagoratery enimal data
in standards development. Therefore we consider the 1392 ANSI/IELE
quidelines teo ba deficient in this arca bacause rcporta published
aftar 1986 that presented human data wers not considered. We would
expect that future cfferts to davelop er updata RF radiation standards
would include analysis of ‘available human thermophysiological
information and models.

The new ANSI/IEEE standard statas TNAT the “‘intent wag to protact

. human beings from harm by any mechanism, inciuding those ariasing from
axcessive alevations of body cemperature” (IEEE p.27), i.e., the 1992
ANSI/IEEE standard is purported to be protective of all perscns and
all intaraction mechanisms. We believe that this position haa not been
supported, as shown by the following discussion. '

In the 1992 ANSI/IEEE standard, as wel)l as in the 1986 NCRP
guidelines, thes blalogical basis for maximum permissible exposure
leval varies with frequency. In the frequency range from 100 kHz to
6 GHz, maximum permissible exposurs levelsr are based on whole-body
averaged SAR (specific absorption rata expressed in watts per kilogranm
of body nass, W/Kg). More specifically, the working thrashold feor
unfavorable biclogical effects in human beings in the frequency ranqge
from 100 kHz to 6 GHz is defined as 4 W/kg. Safety factors of 10 and
50 were used to darive the maximum permissible exposures for
controlled and uncontrelled environments, respectively.

This adverse effect lavel for human heings, ¢ W/kg, is tha
thrasheld for a specific biclagical effect, i.a., behavieral
disruption (wvork stoppage) in nonhuman primates that is associatad
with an inerease in body temperature. Work stoppaga, the failure of a
food~deprived animal to perform a learmed task tc gain a food reward,
is interpreced toc result from thermal stress, causcd by the sbacrption
of RF energy, that is sufficiently severe to deter hungry animals
from working for food.

Since the ANSI/IEEE hazard level is an SAR associated with an
effect resulting from a known nmechanism of interaction (RF heating)
that is associated with an increase in body temperature (as ls the
NCRP hazard level), the ANSI/IEEE C9%.1-1992 standard is based on a -
thermal effect of RF radiatien and, by extension, is protactive of
effacts arising from a thermal mechanism, but not from all possible
mechanisms. Therefore, the generalization that 1992 ANSI/IEEE -
quideéinds protect human beings from hLarm by any mechanisa is not
justifiad. ‘

In contrast to the 1992 ANSI/IEEE standard, 1986 NCRP states that a
regpongse to RF radiation may have a “thazmal basls, an athermal basis,
or a combined basis," and that a “detarmination of which of these
three classas of causation is operative in a given context rests upon
appropriate aexperimentation and inference, nat presumption.” NCRP
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‘alsc claims that there is "no intent to define exposure critaria
solely in terms of SAR," and that "consideration is alsc yiven to
othar facrtors where appropriate.” These factors include, ameng others,
possible modulation- and carrier-frequency specific biolzgigcal
rasponses. -

e Faviren - Co neo ed
EPA believes that the proper approach in defining axposure
anvironmente to which guidelines arae applied should be in terms of
the pepulations to he protected, i.e., the traditionally -defined
populations being workers and the public, However, the ANSI/IEEE
standard takes a different approach. ©T '

Tha 1992 ANSI/IEEE standard recommends exposure limits for a
csontrolled environment and an uncentrelled environment. Controlled
envirorments are dafined as locatiosns where exposure nay be incurred
by persons who are avare of the potantial for axposure or as the
result of transient passage. Uncontrellad environments are locations
where exposures may be incurred by persons who ars unaware of the
potential foar exposure. In the uncontrolled environment, an sdditioenal
safety factor is applied for exposurs in the resonant frequency range
and for low~frequency exposure %o slectric fields. As daefined in tha
standard, controlled environmaents are diacretionary, i.e.,
identification of controlled environments is at the discretien of the
oparatsr of a source (see IEEE, p. 9, footnota 1).

The 1992 ANSI/IEEE standard states clearly that the digtinction
betwean the tVe exposure snvironments is based on the natura of the
exposure environment and not on the population type (see IEZEE 1991,
p. 23). ANSI/IEEE dces not allow for any variatien in sensitivity to
RF radiation. It states that thers is no ralisble evidence that
certain subgroups of the pepulation [such as infants, aged, 1ll1 and
disabled, parsons dapendent on nadication, persons in adverse
anvironmental conditions (eaxcessive heat and/or huamidity), veoluntary
vs. lnveluntary exposure]) are more at risk than others (IEEE 1991, p.
23). T™is conclusion is not in agreement with conclusions in the EPA
report "Biological Effects of Radiofrequency Radiation™ (EPA 600/8~
83=-026F, 1984) or in the NCRP Report No. 86, "Biological Effects and
Exposure Criteria for Radiofrequency Electromagnetic Fields" that the
general peopulation haz groups of individuals particularly suscaptible
to heat. j :

other contemporary guidelines agree with NCRF and EPA; the Food and
Drug Administration (FDA) 1988, National Radiolegical Protection Board
(NRPB) 1991, International Radiation Protecticn Asscciation (IRPA)
1991, and the Intarnational Electrotechnical cCommission (IEC) 1993,
guidelines define groups of people who ars leas heat tolerant than
others. Thesae include the eldaerly, intants, pregnant women, and psople
wheo are obese, have hypertension, or take drugs such as diuretics,
tranquilizers, sedatives, or vascdilators that decrease heat
télarance.

The basis for the ANST/IEEE guideline in the frequency range of
0.1 MMz to &.0 GHz, the fregquency range in which most of FCC licansed

transmitters operate, is an effact due to RF heating. Since, as
nentioned above, the general population contains inaividuals
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" particularly suscaptible to heat, Ve reccmmend against the use of
controlled and uncontralled wnvironments and recommend cansideratiasn
of 1986 NCRP as a neans of aveiding this problem.

We strongly disagree with the usae of tha concepts af contrsl and
Aawarenegss in the discreticnary mannaer presentad in *“92 ANSI/IEEE.
In the standard there are no firm rules given toc differentiate between
controlled and uncontrollad environments, and therefore the concept
will be difficult to apply because pecple seldom agrea on
discretionary areas of exposure. The standard could be applied
arpitrarily and incensistently since ANSI/IEEE .doe& not.impese
conditions to describe or create the atate of awareness. An
individual's degrees of awareness could vary fronm ciiplete
understanding of RF sousces Lo only a vague awarxeness that RF
radiation exists in his contrclled environment.

1f avareness in a controlled environment can vary from complete

knowledge to almaest no knowledge, then the dagree ©f control over
safety is uncertain. Unspecifiad avareness in itself does not
constityte a contrelled situaction. A controllad environnent could be
established with measuras imposed to ensurs strict adhersnce to the
standard te prevent the possibility for eXposure of any individual in
the contrelled environment to axposures greatar than recoanended by
the standard. However, 1992 ANSI/IZEE does not recommend the actions

- that should be taken to establish a controlled snvironment, and Lif it
would, it could not provide the autherity for contrel. In our view,
"awareness" is not equivalent to protection. '

The FCC proposal (paragraph 13) presdents a reasonable way to apply
- the gquidelines to the public that ls more consistent with traditional
dafinitions of workers and the public. This is alsc the mathod used in
the 198§ NCRP exposure criteria. NCRP recognizas that there is
variability in human reasponsa, that there are categories of
Cindividuals with susceptibilities that place them at greater risk for
potantial karm, and that vorkars, vho may be relatively waell informed
of potential hazards of RF radiation exposure, may have the
opportunity to wakse personal decisions in regard to their exposura.
Therefore it is appropriate for tha FCC to adopt this approach to
apply the more conservative guidalines whare there is any question of
possible exposure of the genaral public (which might also include
nontechnical employees) to RF radiation, and to apply tha morae
restrictive exposure limits to any ¢ransmitcers and farmilities that
are locatad in reaidential areas or lecationc where the RF sourcs may
be accassible to the public. We suggest that the phrase "accessibla-to
the public" replace the wozd "unrestrictad" in the FCC proposal
becausae the former phrase more accurately describes the locations.

Limitati dat
Avallability of chronic exposurs information

It is clear that the adverse effact thresnhold ©rf 4 W/Kg is based on
acuta exposures (measured in minutes or a few hours) that elevate
tamperature in laboratory animals including nenhuman primates, and not
on long-term, low-level (non-thermal) exposure. Only a few chronic
exposure studies of laboratory animals and epidemiological studies of
numan populations have been reported. The najority of thaesa relatively

—4n
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faw studies indicate no significanr health effacts are asscciated with
chronic, low-level exposure to RF radiation. This conclusion is
teagpercd by the results of a small number of reports suggesting
potentially adverse health effects (cancer} may exist (e.q.,
Szmigielski - Biocelectromagnetics 1582:. Chou - Biocelectromagnetics
1992; Milh: -~ NEJM 1982, lLancet 138%, Az, J Epid. 1988), A
determinaticn of the significance of such potential adverse effects
awaits independent confirmation ¢f the experimental results.

The limitations of thé data used to define the adverse «ffect lavel
in the 1992 ANSI/IEEE recommendations do not support the claim that
the recommended MPEs in 1992 ANSI/IEEE -are protective of all
mechanigms and all peopls. - .

Publication Cut-off Date

The 1992 ANSI/IEEE standard is based on literature published before
1986, excapt for a few papers on RF shock and burn. The cut=-off date
for the literature raview supperting thae NCRP recommendations is 1982.
Even though the 1992 ANSI/IEEE guidelines had more recent data for
consideration than did 1986 NCRP, the recommendaticns are basically
similar for the resonant frequency range in that both uge wvork
atoppage at 4 W/kg as the adverse affect basis for standard setting
and alsoc safaty facters of 10 and 50 to establish two lavels of MFE.
Therafore it cannct be argued that the 1992 ANSI/IEEE standard is
preferable becauge it is basad on mors recent information axcept for
the recommendations on shock and burn. Although the Agency believes
the ANSI/IEEE standard to ba genarally deficient, EPA concurs with the
'FCC proposal to adopt the 1982 ANSI/IEEE standard with respect to
exposure limitations for shoeck and burn.

Extremaly ILow Fragquency (ELF)-Modulated RF Radiation

As noted in the FCC propomal (paragraph 25), the NCRP guidelines
include a special provision with respact to exposure of workers to RF
sarrier frogquencics nmedulated at ELP frequencies. This recommandation
ia apparsntly based on experizental rssults showing neurophysiological
effects of peodulated fields. The modulation provision for workers in
tha NCRF guidelines is unique; no dther RF exposure guideline contains
suchh & provision. For certain modulation conditions, the exposure
criteria for occupational exposures is the generally 10-fold more
stringent general population exposure critaria.

While studies continue to be published describing biolegical
responses to nonthermal ELFe-modulated RF radiation, the effacts
information is not yet surfficient to ba used as a basis £Or exposure
criteria to protect the public against adverse human health effscts.

o= v { -

Many other studies provide evidence that nontharmal modulatad~-RF
exposures produce sffacts that are not produced By CW (unmodulatad)
RF radiation. Meaningful studies of biological and health effects of
nonthermal, pulse-modulated RF radiation exiast including studies that
show injury to the eye (Kues et al., Johns Hopkins Applied Physica
Laboratory (JHAPL). The significance of these results, even at the
early stages of this continuing resaarch, wvas rssponsible for the -
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develepment and adoption ¢f an RF radiation exposure standard by JHAPL
(in 1984) for thair perscnnel. The JHAPL MPE for frequenciee from 30
MHz to 100 GHz is 0.1 aw/cm’. This standard provided the basis for the
0.1 mW/ca‘ action level used to protact personnel from harm frem RF
radiation-genarating equipment at the Hughes Aircraft Company. The
JHAPL MPE . a factor of 100 tizes nore stringent tha: the 1992 .
ANSI/IEXE MPE for contrslled envirenments for the frequency ranges of
3.0 GHz and above, '

Pulse-modulated ‘RF radiation can produce a response that is called
"microvave hearing®. This effect szeaems Well established and probably
results from very rapid thermoelastic expansion of the brain, creating
a sound wave in the head. Conditions under which the auditery effact
can be invoxed in people with noraal hearing should be avoided
according to the National Radiological Protaction Board (NRPB) dratt
recosmpandations for workers and the public. In contrast to this
recommendation, the 1992 ANSI/IEEE standard stataes that the hupan
auditory erfact is clearly not deleterious; it recommends a limit for
pulsed radiation that is well above the threshold for the auditory
ettact. '

loy=goyar Devices

Wa recommend that the two population groups, workars and the
public, ke usad in the following suggested modifications to the FCC
preposal reqarding exposure to hand-held devices and amateur radio
facilities (mae FCC 1993, p.§, footnota l16). Non-users axposed to
hand-held davices and amateur radio facilities should be considered as
the public. Users of hand-held devices and amateur radio facilities
should be considered as the public unless the user is cperating a
davice 88 a concomitant of employment. This recommendaticn is based on
the difficulty of differentiating between individuals who are

' cognizant or noncegnizant of the potantial for RF axfesur- and is
consistent with tha NCRP rscognition of the two population groups,
workers and the public. If NCRF is used, tha problam of
differentiating between cognizant workers and cognizant public would
be aveided, and it would net be necassary to distinguish betwaaen users
and non=users. . '

other Contemporarv Radiofraguency Radi I‘ tion Guidelires

In addition to the differences identified and discussad betwaen the
1992 ANSX/IEEE standazrd and the 19286 NCRP recemmendations, thers ars
significant differences hetween 1392 ANSI/IZEE and other contemporary
RP radiation exposure gquidelines, including thoase of the Food and Drug
Administratien (FDA), National Radiological Protaction Board (NRFB),
Internatienal Radiation Protaction Associatian (IRPA), the
Internaticnal Electrotechnical Commission (IEC), and the Johns Hopkins
Applied Phyaics lLaboratory (JHAFL). The comments in this section
address scme of the differsncas.

The 1992 ANSI/IEEE guidelines are based on literature published
before 1986 axcept £or asveral papers on shock and burn. Othar
contsmporary recommendations use more recent information and appear to
be strongly influenced by clinical and unedeling data describing
thermorequlatory responses of patients and voluntesers axposed in
nagnetic resonance imaging devices. Aa noted, the 1992 ANSI/TERE
adverso-effacts level is based only on laboratory animal data.

-6-‘
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The 1992 ANSI/IEEE standard claims that the recomnmendations protace
against harm by any mechanism, that is, both thermal and nonthermal.
It contends that chronic exposure data and informaticn on nenthermal
interacticns ars not meaningful for standards development. While theras
is general, although. not unanimous, agreement that the data base on
low=-level, long=-term exposure is insufficient to provi 2 a basis for
standards davelopuent, sone contenporary guidelinas state explicitly
that their adverse-effect lavel is based on an increase in bod
temperature (NRPB 1993). Furthermore, they de not claim that the
axposure limits protect against both thermal and nonthermal effscts.
EPA does not agree with the claim that the 1992 ANSI/IEEE guidelines
protect against effects of any nechanism; we balieve that the only
claim that can be made is that the 1332 ANSI/IEEE etandard applies
only to thermal affects and electric shock.

Although saveral mechanisms of interaction of RF radiaticn with
living systems have been proposed, the established and 4
noncontrovarsial mechanigm for acute exposures is heating. Thisg is
reflectad in saveral guidelines for protaction of patients from the
physiclogical consequences of an ineraage in tampaeratura dus to
axposure to RF radiation during magnetic rssonance idaging procedures,
These guidalines include: the 1988 FDA guidance, 1991 NRPB guidaelines,
the 1991 IRPA guidelines, and the 1993 draft IEC standard.

The 1993 NRPB draft recommendations for workers and the public
stats that restrictions on acute exposure te RF radiation of
fraquencies greatsr than 100 XHz are intanded to aveid adverse effects
resulting from whole-kbody and partial-body heating, and adverse
affacts resulting from pulsed RF radiation,

The 1992 ANSI/IEEE standard recommends limits for controlled and
uncontrolled eavironments, using as its basis the position that the
it is the nature of the exposurs enviranment, not populatien type,
tnat ia important. This position is based partially on the conclusion
that no reliable scientific data exists indicating that certain
subgroups of the population are more at risk than others. However,
other contemporary guidelines state the opposite conclugion. The FDA
(1988), NRPB (1991), IRPA (199}), and tha IEC (1993} guidelines define
groups of people who are less heat tolerant than others. This
informacion should be considerad in development Of an exposure

standard.

. .
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gunmary of EPA Racommendations

1. The FCC should nct adopt the 1992 ANSI/IEEE standard. There
dre saricus flaws in the standard that call inte question whather
the proposed use of 1392 ANSI/IEEE is sufficiently protsctive.
The following “ocur points address some of our concarns. ’

a) 1992'ANSI/IEEE allows a two-fold increase in the MPE at high
frequencies above that permitted by the current FCC quidaline.

b} The two-level Tavised standard is not diractly applicable to any
population group but is applicable to axposure anvironmants caliaed
controlled and uncontrolled environments that are_net wa'!l defined and
are discrsticnary. Wa disagree with this approach. -

¢) The 1992 ANSI/IEEE conclusion that thera is no sciantific data
indicating that certain subgroups of the population are nore at risk
than others is not supported by NCRP and EPA reports.

'd) The thesis that the 1992 ANSI/TEEE recocmmendations are protective
of all mechanisms of interaction is unwvarranted becausze the adverse
affects lavel in the 1992 ANSI/IERE standord is based on a tharmal
affact.

r The FCC should consider the exposure criteria recommanded by the
Natioenal Council on Radiation Protection and Measurenmants (NCRP) in
NCRP Rapert No. 86, "Biological Effects and Exposurs Criteria for
Radiofrequency Electremagnaetic Flelds,* vith the additien of

(a) the 1992 ANSI/IZEE limits for induced and contact RF currenta, for
the grcqucncy range of 300 kHz to 100 MHZ, to protect against shock
and burn, and

(k) the FCC propesal for low puwer davice exclusions (FPCC 33-142,

Pp. 7-8) as the standard for the public, whare "public® includes all
persons using these devices unless the user is operating a device as a
concomitant of emplayment.

EPA racommends consideration of 1986 NCRP for the following
reasuns.

a) 1986 ucar.rgcommcnds RF radiation exposure limits specifically for
both workers and the public.

k) 1986 NCRP is more protective than 1992 ANSI/IEEE at higher
trequencies. *

¢) Thete are no substantive differences in the literature base
supporting 1986 NCRP and 1992 ANSI/IEEE excapt for the literature on
RF shocks and burns.

In addition, NCRP is chartared by the U.S. Congress tc devaelop
radiation protection recommendations.

3. The FCC should consider reguesting that the NCRP ravise its 1984
report to provide an updated, critical, and comprehensive review of
the biolegical effects on RF radiation and recommandations far
axposure criteria.

-B‘o
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the Environmental Effects of Radicfraquency Radiavwion, FCC 93.142,
April 1951,
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Considarationa for the Futurs, T.W. Athay, In Bioclogical Effacts and

Safety Aspects of Nuclear Magnetic Resonance Imaging and Spectroscepy,
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York Academy of Sciancas 649: 242-257, 1992.
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NRPB 1953. Restrictions on Exposure to Static and Time-~Varying :
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H Patrick Woang
Chief Air Section

Environmental Resources Management
F:W'ch"""tal Morizoring Div. , Suite 200

33 South West, 2nd Avenue .
Miami, Florida 33130-1340 -

Dear Mr, Wong

On?ebmary 3, '1995  yoif add.rested nemm the Enwunm:n&al-?rm:cnon Agency .
regardmg possible health effects from callular telephone base stations. This letter was refc:red to
wy office which has responsx‘bmty for Elecu'omgneﬁc F!e!d.s (E!»ﬂ-') issues with d:c |

fnvxronmemzl Protecuon A.gency ('EPA) I

is ...‘-—

Iu order to :ddr:ss que-non. hke youm conu:mng eﬁ'am ﬁ'on exposure 1o non—zcmzmg
radistion in the radiofrequency (RF) range, we have adopted a two phase approach In Phase [,
we are deveioping RF Exposure guidelines which will address previously identified health effects.
Prase IT involves working with the Natiopal Couneil on Radiation Protection and Measurements
(NCRP) and to look az the conscqucrces of widespread use of modulation upon existing exposure

q.n..h resQ TIU'IIE"I(..E.UUHS

The RF Exposure Guidelines will be completed by the summer of 1995, Qur approach is
‘tasged upon existing health effects informarion and focuses upon well established health risks. The
Guidelines of the NCRP, the Institute for Elecirical and Eleciroaics Engineering (IEEE), and the
World Health Organization (WHO). This ap PProach was trst arziculated in the comments EFA
arovided to the Federal Communications Commission (FCC) on thar 2ganey's "'opcsed
G—.uce.mcs for Evaluating the Environmental Eects of Radiofrequency Radiation. To assistin
g efory, EPA formed an interagency workg-:onp comprising the Foad and Drug Administration
{TDA), the FCC, the Naticnal Instirutes of Occupational Safey and Health (NIOSH), the
Oczupational Safety and Health Adrmmstratxon (OSHA), and the National Telecommunications

and Information Agency

To address morp problemasic concarns such as the possible impasst of médu!adcn, EPA
¢omumissioned the NCRP to conduct a two-year study. The study will result in 2n offcial NCRP
report focusing on the impact of modulation upon the use of specific a3sorption rates (SAR) 25 2

o : ' [}.‘} mm eRycycistle -
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measure of dose. The NCRP report will provide the basis for revision of the RF Expcsu}'e -
Guidelines, if warranted. EPA will also closely follow other health effests research, particularly
the efforts underway by the Science Advisory Group on Wirejess Tachnology.

The cencern in Dade County over cellular base stations is sirmilar to questions we receive
from throughout the United States. Typically, cellular telephone base stations have emission
levels well balow the levels addressed by RF Exposure Guideslines planned for summer of 19935,
The Guidelines, as noted above, are based upon health effects identified at this time. EPA must
await the cutcome of the research eforts underway by NCRP and others before issues associated
with any as yet unidentified heaith effects from cellular base stations can be effectively addressed.

level power densiry measurements well below the levels which might be expectad to cause either

. thermal or non-thermal effects.” EPA has not conducted anv study which concluded that there is ,

A a level dt Which there ¢adnct Y€ any.non-thermal effects, nor are we aware of any peer réviewed - ~-—-"-

‘ study which reach that conclusion. We do agrée with your ebservation that cellular telephoze ° Y
base stations typical bave a ground power deusity similar to or lower than other RF based

~— technologies such as reievision and radio broadcast.

Finally, your letter referred to "2n on-going EPA study [thar] has demonstrated ground /

Sincerely,

Y. Lnonrd
E. Ramona Tredato, Director
Qffice of Radiation and Indoor Alr

bee: P. Wagner
D. O'Conror

ORIA:RSD:DOCONNOR:dh:02-22-55:65031'%333-8340
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Pyblic Health Service

/ C, DEPARTMENT OF HEALTH & HUMAN SERVICES

Foad and Drug Administration
8200 Corporate Boulavard
Rockville MD 20850

MAR 13 1997

George L. Carlo, Ph.D., M.S., J.D.
Chairman

Wireless Technologies Research, L.L.C.
1711 N Street, N.W.

Suite 400

Washington, DC 20036-2811

DNear Nr. Carlo:

As the lead federal agency charged with regulativa of tadiation-emitting
consumer products, the Food and Drug Administration (FDA) has
followed the progress of your research effort into the possible health
effects of wircless Lechuology with great interest. We are continuing to
work with the other members of the Radiofrequency Inter-Agency Work
Group in order to provide a coordinated set of comments on your
program, a3 was recommended by the U.S. Ceneral Accounting Office in
their 1954 report to the Chairman of the House Subcommittee on
Telecommunications and Finance, Committee on Energy and Commerce.
We were pleased that we could participate in your Cellular Telephone
Research and Cancer Symposium held in December 1993, and we
benefited greatly from the informative briefings you delivered to the
Inter-Agency Work Group in March 1995 and August 1996, We arc also
pleased to give you the suggestions of the Inter-Agency Work Group |
regarding priorities for the directions your research should take, as you
and the Cellular Telecommunications Industry Association have
requested. A number of these suggestions have been voiced at our
meetings with you, but we would like to take this opportunity to reiterate
them here.

Our suggestivns fur research priorities should in no way be construed as
a rank ordering of priorities; we simply wish to state some of our views of
what a well-balanced program of research should look like. As was noted
in the proceedings of your 1993 symposiu, “A balance seems best
between epidemiological studies, animal studies, and mechanistic
studies., even if the last category cannaot be extrapolated”. Since your
resources are limited, we will attempt to offer our views on hew vour
program could be redirected in order to best answer the questions that
the reguwlatory agencies believe are relevant to our concerns.
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Page 2 - Dr. George Carlo

As it is currently planned, the Wireless Technologies Research, L.L.C.
(WTR) research program consists of five elements: dosimetry and
exposure system 1ssues, epidemiology, in vitro genotoxicology, and rodent
bioassays, both chronic and subchronic. We would like to offer the
following points that we believe should be considered in deciding which of
these elements to pursuc in the near texm, given the lack of resotuirces to
pursue them as a comprehensive program:

¢ (hronic (lifetime) animal exposures should be given highest priority.

» Chronic animal exposures should be performed both with and without
the application of chemical initiating agents to investigate tumor
promotion in addition to tumorigenesis.

e Identification of potential risks should include endpointa othex than
brain cancer (e.g., ocular effects of radiofrequency radiation
exposure).

« Replication of prior studies demonstrating positive biological effects
work 1s needed . A careful replication of the Chou and Guy study
(Bioelectromagnetics 13:469-496. 1992) which suggests that chronic
exposure of rats to microwaves is associated with an increase in
tumors would contribute a great deal to the risk identification process
for wireless communication products.

e Genetic toxicology atudies should focus un single cell gel studies of
DNA etrand breakage and on induction of micronuclei. (These are the
only direct genotoxic effects suggested at this time.) The need to
replicate the Lai and Singh expirements used to dewvnsirate
microwave-induced DNA strand breakage (Int. J. Radiat. Biol. 69:
513-521, 1996) is strengthened by Dr. Lai's recent reports 1n scientific
meetings that this effort is suppressed by melatonin exposure.

« Epidemiology studies focused on approaches optimized for hazard
identification are warranted {e.g., case control etudics are well suited
to studying rare diseases such as brain cancer).
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Page 3 - Dr. George Carlo

Due to the latency of some of the health effects that have been suggested
to be associated with exposure to non-ionizing radiation, long term sludy
is essential lo test such ssociations. Indeed, we believe that continuing

postmarketing surveillance is important in ensuring the safety of
wireless technologies. .

We believe that products of the WTR research program could have
lasting benefit to any organization that may conduct research on the
possible health effects of exposure to radiation from wireless
communications devices. We hope that WTR finds these suggestions
helpful as you enter the implementation stage ol your biclogical rescarch.
If we can be of further assistance, please don't hes:tate to contact me.

Sincerely yours,

O e () .
L&Ku&db\ {-.,3('--- LAt T
Elizabeth D. Jacobgon, Ph.D.
Deputy Director for Science

Center for Devices and
Radiological Health

ce:  Thomas E. Wheeler, CTIA
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Food aed Drug Administration
$20G Corporate Baulevard
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. Mr. Richard M. Smith

Chief, Office of Engineering and Technology
Federal Communicativns Commission

Washirgton, D.C. 20584

Dear Mr. Smith:

Thank you for your letter of July 2, 1996 to Dr. Burlington requesting that we
review and comment on your prpased emdelmes for limits on exposure to
radiofrequency (RF) radiation. We agzee that it is important for the federal
haalth agencies to develop a consensus with respect to the final guidelines

" adopted by your ageacy.

We would frot hko to point out that your proposed guidelines for ovaluating the
environmenta] effects of radio frequency radiation do not 2ddress the indirect,

but potentially harmful effects of electromagnetic interference with medical
devices. These enviranmental effects can induce failures in medical davices
that can cause injury or death. We would encourage you 1o contanue to work
with our agency io address separately this issue, _

* As we stated in our letter of November 10, 1993 commenting on the. Notice of

Proposed Rulemaking FCC 53-142, we believe that the FCC should replace its
prasent guidelines with most, but not all, of the material contained in the
ANSVIEEE C98.1-1992 standard. We also stated that we did not beliove that
C95.1-1992 addresses the issue of long-tarm, chronic axposures to RF felds,
and that the relevance of such questions would only increase as the usa of
portable aud hand-held devices grows. For these reasons we believe that it is
appropriate to adopt a hybrid standard which incorparates the more protective
limits of the National Council for Radiation Protection and Measuremant
(NCRP) at frequencies above 1.5 GHz, as you have proposed. Since the
National Institute of Occupational Safety and Health and the Environmental
Protection Agency have previously supported the adoption of the mare
protactive NCRP guidalines (in thair comments on tha Notice of Propoaed
Rulemaking), we believe that your approach of a hybrid guideline is supported
by a consensus of cpinion within the federal health agencies.
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W alao stated in aur 1998 letter that we disagreed with, and recommended
against, the adoption of the “low power exclusion alaure” that exempts certain
devices from the provisions of the standard only because they amit less thar a
specified amdunt of power. We noted that some devices that mest the
requirsments of the low power exdlusion clauss car induce energy depositions
that exceed those limits specified alsewhers in the C95.1-1992 guidelines. We
therefore support your current proposal to apply the energy deposition
gusdelines to specific classes of low.-power devicas that are designed to be used
in the immediate vicinity of a user, including hand.held cellular telephones.
We nlso agree with youy decision to apply the uncoatrolied or general
population exposure criteria to devices used primarily by consumers.

Finally, bur 1993 comments on the Notice of Proposed Rulamaking supported
the FCC proposal to endorse the RF exposure and power deposition
measurement procedures specified in tha “IEEE Recommended Practices for the
Measuremaents of Potentially Hazardous Electromagnetic Fields - RF and
Microwave”, designated ANSI ©95.3-1992. Your current proposed guidelines
endorze ANST €95.3-1992 and in addition note that NCRP has recently
publishcd Report 119, “A Practical Guide to the Determination of Human
Exposure to Radiofrequency Fislds", which you also endorse. We believe that
both documents are useful and support their use for determining compliance
with the RF exposure guidelines. |

In summary, we belisve that the RF exposure guidelines currently proposed by
the FCC are responsive to our earlier comments on the 1993 Notice of Proposed
Rulemaking, The current FCC proposal represents a significant step toward
achieving & consenaus guidslinoe on RF exposurs which will have the support of
the federal agencies responsible for protecting the public from nonionizing
radiation injury. We appreciata this opportunity to offer our comments and
support. ' ‘ '

Sincerely yours,

"&E&w—.& N lasrtsn .

Elizabeth D. Jacobson, Ph.D.

Deputy Director for Scienca’

Center for Devices and
Radiological Health
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Richard M. Smith
Chief, Office of Engineering
and’ Techuolugy
‘Federal Communications Commission .. o
1918 M Street, N.W,
Washington D.C. 20554

Dear Mr. Smith:

Thank you for cuntinuing to consult the Foed And Drug Admunistration (FDA) regarding
the Commission's notice of proposed rulemaking (docket ET 93-62). This Notize proposes
to adopt the LLKE C95.1-1991 Standard for Safety Levels with Respect to Human
Exposure to Radiofrequency (RF) Electromagnetic Fields. In the FDA's comments to the
FCC dated November 10, 1993, we expressed general agreement with the FCC's use of the
[EEE revisad standard However, the FDA recommended against uamg the gmdelme s
“exclusion clause” for low-power RF davices.

In your letter.fof October 11, 1994, you invited the FDA te comment on the recent
interpretation of "hand-held" radio transmitters by members of the IEEE C93 committae,
With respect to that interpretation, the FDA urges tha FCC not to categorically exempr
hand-held radios or other devices from meeting the 1.6 W/kg SAR limit (averaged over
any thirty-minute period and applied to any single cubic ceatimeter of the body except the
hands, wrists, feet and ankles). Moreover, we strongly recommend against providing an
exemption from this limit on.the basis of some use {uclor. [n this regard, wa note that
several recently published scientific studies indicate thuu celiular telephones and other
hand-held transmitters that deliver several hundrad :..iliwatts of RF to their antennas,
can be used in a manner that may induce local SARS (it exceed 1.6 W/kg in the haads of
users. Therefore, the FDA believes tha: each unique design of these devices should be
"cartifled” by their manufacturers not to exceed the local SAR limits, as determmed under
realistic worst-case canditions.

Thank you for allowing me to clarify the position of the FDA on this important source of
radiofiequency exposure.

Sincereiy yours,

/) “\ . . ",
. ! . .
cnemet ! il e
RSN "‘ \.‘*./. 1 (LA *& e

Elizabeth D. Jacobson, Ph.D.
Deputy Director for Science
Center For Devices and
Radiological Health
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Mr. Thomas P, Stanley

Federal Communications Commissio
! 1 n a0
2025 M Strect, N'W., Rm. #7002 - = <
Washingten, D.C. 20554 t\g @';L =;:~ &S =
. ol m
Dear Mr. Stanley; S5O~ &2
S ) =

The Center for Devices and Radiological Heaith (CDRH) of the Food s
Adn;zn:stratlnn (FDA, Appreciates the opportunity to comment o:z yoil;@gg
of Proposed Rule Making regarding human exposures to radiofrequen&(RF)
energy. We feel that the FCC showld replace jt3 present guidelines with most

but not all, of the material contained in the ANSUTEEE C95.1-1962 standard

We feel that the reptacement by the FCC of the ANSI €95.1-1982 euidelinac
with most of the provisions of the ANSITEEE C95.1-19g‘..".’.J ;'zlli?li;if?sl?:h“a“
.appropriate and will provide 2 greater level of protection to the general public.
One particulariy useful provision in the 1992 guideline is the establishmeut of
lower mazimum permissible exposures for persons in "uncontrolled
environments’. Moreover, we especially coneur in FOC's stated inteut that
"hand-held portable devices...must comply with the requirements specified
for uncontrolled environments”.

There is, however, one provision with which we must disagree. The
ANSLTEEE C$85.1-1992 guideline is clearly founded on the concept that the
maximum permissible rate of enargy deposition (specific absorption rate, or
SAR) in the human body is the fundamental, causative parameter However,
the concept of limiting the SAR induced in tlie body appears to be disregarded
in one portion of the 1992 ANSI standard: a “!.w-power exclusion clause” that
exempts certain RF devices from the provisicr: of the standard only because
they emit less than a specified amount of power. Recent data from technicai
publirations and other sources indicate that certain lower powered RF ?
devices, such as hand-held, portable, two-way radiss, cellular phones, and
other personal communication devices can induce ralatively high SARs in
portions of the body of nearby persons. Indeed, sormne devices that meet the
requirements of the low-power exclusion clause can induce SARs that exgeed
the local-SAR limits specified elsewhere in the same sitandard -- making the
standard appear self-contradictory. Hence, we must recommend against

FCC's adaption of this low.péwer exclusion clause,

With respect to the specific levels cited in the standard for Maximum
Permissible Exposures and SARs, CDRH has in the past expressed concern
ahout the 1892 guidelines. The standard, as writzen, lacks a full explanation
of its basis. In our opinion, it is unclear what tvpes of biclogical effects and
axposure conditiuns are addressed by the standard. For example, very few
research studies of long- term. low-level exposuses of animals were included
in the scientific rationale for the standard, despite the existence of animal
studies that suggest an association beiween chraniz low level exposures and
acceleration of cancer development. Other srudies have been published since
finalization of the standdrd that strengthen chis concern. In addition. there
are insufficient studies of the health of humans who have been exposed t¢ RF
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for several years or more. Although the current state of scientific knowiedge
does not enable us to offer a specific alternative'to the expasure levels in the
new standard, we do not beiieve this standard addresses the issue _of long-
term. chronic exposures to RF fields. The relevance of _such questions can
only increase as the use of portable and hand-held devices grows. We .
therefore, recommend that new research be clasely monitored for possible
evidence that the levels in the 1992 guideline may need to be reduced.

Finally, CDRHE would like to address an issue concerning the measurement
aspects of the proposed safety standard. This topic was raised in the FCC's
request for comments on page 8, paragraph 17. Our experience with
radiation protection personnel suggests that many of them have difficulty
interpreting standards that require specialized measurements of RF exposure
ficlds and SAR. We recommend that the FCC specifically endorse the
procedures specified in a companion document (ANST C95.3-1592). This
document is "IEEE Recomrmended Practice for the Measurement of
Potentially Hazardous Electromagnetic Fields - RF and Microwave™. It
addresses the proper selection and use of instrumentation for making
specialized RF hazard-assessment measurements. We believe that
compliance with the exposure standard should require proof of the precision
and accuracy of measurements and instruments, using the definitions and
principles specified in the C25.3-1992 docurnent.

In conclusion, CDRH recommends approval of the Proposed Rule, with the
exception of the exclusion clause for low power devices. In addition, we
recomnmend that the scientific literature be closely monitored for possibie
evidence that the exposure levels cited by the new standard may need to be
reduced. We look forward to a continued coordination of FCC and FDA
activities aimed at protecting personnel from excessive exposures to RF fieids
and the resulting SARs and currents induced in the human body. In our view,
the adoption of the 1992 ANSI standard furthers, but dees not end our
respective RF protection efforts.

Sincerely,

Lillian J. Gil{ Interim Director
Qffice of Science and Technology
Center for Devices and Radiological Health
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