
Q.

Q

A.

Q

A.

Q.

A.

Is it 5tiU correct tho.t adverse effect level of 4 Wlkg is based on acute exposures that
eievate temperature in laboratory animals including nonhuman primates, and not on long­
term, low-level (non-thermal) exposure.

Yes

Is it correct that the"adequate protection" EPA refers to in its July 25, 19961etter
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 leve.l?

WI;: al,t; Itft:niIlg 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 is 0.08 W/kg due to the use of a factor of 50 uncertainty factor applied to the 4
Wikg basis,

Is it correct that "adequate protection" of publlC health: pertains to tbennaUy related health
effects" and not necessarily to the nonthermal effects noted in the 1993 EPA Ifltter'J

Yes

In view of 19~J 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 regard to "adequllte prOLel.:tion" would not pertain to microwave
hearing.

1hope that this information has been helpful and responGive to your inquiry. Please
contact me if1can be of further assistance

~incerel'V,

~ .~~ i .)

/1\~J-('y\, k1.1+--'-'~
Norbert N, Hankin (6604J)
Indoor Environmenf." Division
Office ofRadiation and Indoor Air
Environmental PI uLt:-.:tilln Agency
Washington, D.C. 20460
Tel' (202) 233~9235

Fax: (202) 233-9650
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Tho~a~ ~. stanleYI cniet Enqlnee:
Office of Enqineerinq and Tech.nQ.
rc<1era~ cQmmun1eaticns COluu.ssiol
Mail Stop.l300
1'19 K street, N.W.
washingto~, C.C. 2bs34

Dear Dr. Stanley:

In aeccrdance with its respen.ibili~i.s under Seation JOg of
~he Clean ~ir Act (CAA) I ~he lnvironmental Pro~ec~ion Aq~cy
(EPA) is pleased to sUbmit eomm.n~. ~o ~he F.deral Coma~1datiQns
c;ommlssicm (FCC) on the Notice ot Prcposed .Rulemakinq (NPlUr),
G~idelin.s, for Evaluatinq the Eftvironmental ~~r.cts ot
Rad.1gfrequeney R.adia.tion, E'r Docket No. 93-62. 'l'he CAA
re.pcnsibilities hav~ DQen del.~a~.Q trcm the O~f1ce ot Federal
Activities to the ottica of Raaiation and Indoor Air tor this
specific review. Thig propQeal, it adoptea, WQuld ~.e the 1992
American National Standaras Ins~itut./Inst1tuteof Electrical and
ZlQc~ronic~ £nqin.e~g (ANGI/I~!~) I~andard to update and amend
the FCC quia.lines tor eV~luat~nq the environmental effects of
:aclio.t'rflquency (iU') z:'IQi.ticn emi'eted. by ree.... regula.ted facilities
on pUblic health and safety.

The 1992 ANSI s~an4ara repre••n~s a siqnif1~ant revisinn of
the ~arli.r 1982 AN~I stanq~rd. !mprov.m.n~s with reqard to
prot8ot~onar. reflectea in (lj the d.velc~ment of a 2·1evQ1
exposure 3tandard spe~i,ylnq ~aximum permissible expcsure (XP!)
limits for "controlled." and "unccntrolled'c envil'"nnll'len;:c ~o

repl~ce the sinqla-~1er 1982 standard, and (2) ~he extansion Qf
the low frequency ranqe fro~ 300 kHz t~ 3 kHz to l~i~ the
poseibili't.¥ of low-t:-equanc:y Rr shock and burn. other
si~nitican~ changes in the 1994 s~andard, h~.v.r, a~c ne~
iJII.prQvemen-c:.s, in our view, Cha.nqes t.h.at allow tor a twc-t'old
increase irt the MPE a~ hiqh frequencies ovar tb_ ~~ ~.r..ltt.d by
the 1962 ANS~ $~anaarQ, and ~~e application of thesa.e HPE tor
both controlled and uncontrolled environments for frequenci••
from 15 GHz to 300 GHt arQ not improv.aen~s~ Theretcre, EPA
r.commen~& aqains~ aaoptinq the 19'2 ANST/TEEE ctanda~d b.caus$
it has serious flays that call into ques1:ion Whether its l'roposed
U$. is sUfficien~ly protective of public health a~d safaty.

To have a ~or. pro~ective p~blic .~posurQ ~tan4~rd, EP~

~~commends ~ha~ the FCC inatead adopt the exposure criteria
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reccmmende~ earlier by t~e Na~ional Council on Radiation
Pro~oction ~nQ ~ea5uremen~s (~CRPi tn ~h8i= report enti~led

ll!iolo9:..c:al::ffec1:s ana Exposure Criteria for Rac1iotrequency
Zleqtz-omaqnet:.1c f'1elds (NCRP 1986)." 'I'he.base.s fer this
reeommendation are n01:ect below: o'

'.
a. NCRP's RF radiation exposure :imit~ c.onsider both
worka~s. and ~he f.)ublic. '

b. Their exposure c~iteria are more prqtective at hi~her

f.t's~encieG.

c. There are no substantiv. di~f.ranceQ in the litecature
base suppo~inq been standards, except for the litaraeure on
RF shOCKS and ~u~nR.

d. NC~~ is ehart.red by ~e ~.s. C¢nqr.5~ to Qeve~Qp

radiation protection recommen4ations and is reccqnized as
one of the leadinq ~u~ho~i~i•• in this area.

I~ addition, ~~A ~eco..cnda ~.~ ~. Fec consider ineludin9
limits for induced and contact Rr currents tor the tre~ene1 .
~anq. of 300 kHz to 100 MHc ~~ p.Qtect ~9&~n.t 5hocX .n~ ~urn

along with the FCC proposal tor low-pewer device exclusions as
mOdified in tbe.a~~aer~.nt to thi~ letter. The Aqeney b.liev.,
these recommendations previde a more prot.~ive alt.~a~1ve to
~. 1~92 ANst/IEEE ~tAndard. The basis for EPA's recommendations
are provided in the detailed comments in the enclosure to'~his
let-e.x-.

Furthet:more, t..~e Aqency rlco.ends that. the FCC consider
requ••tinq the NeRP to revise its'l~B6 report and provide an
~p4at.d, comprehensive ~epor~ on ~~e biological effects at RF
radiation and r.~Qmm.ndat1ons for .xpo~ur. criteria. EPA
enacrses such a request as reasona~le and appropriate.

In summarl, ZPA recommends the followin~: ~

1. The FCC snoul4 nQ~ adept the 1992 ANSI/IE!~ stan4ard.
There are s~rious flaws in the stancard tha~ ~all intQ qu••~icn
wh.~h.r the pr¢posed use of the 1992 ANS!/IEEE is suftici.ntly ~

pro~ective. The tollcwinq four Doints addr~ss sev.~al x.y ~.nQY

concerns.

a.. The ~992 ANS!/IEEK allows a two-fold inc~.a•• in
tae MPE at hi;h frequenoies aOQve that per.mi~~ed by tha ~urr.nt
FCC guideline.

b. the two-level ~evised standard is nQt airectly
applicable t:.o any popula~ion qroup Dut is applieable to expo.u~e

environments called "cont.::olled Jr and "unccn'trclled1t environments

. -..
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that are no~ well defined and are ~iscretionary. The Agency
disagrees with this approach. --...

c. The 1992 ANSr/IEE~ ccnelusion tha~ ~he:e is no
sci~rl'ti.fie d!'\t'.ill indi("!'.ttinq that certain su.bqrcups of the
populationare'more at risk than c~he~s is nqe sUPPQ~Qd by NCRP
~np EPA. reports.

d. ' The thecis ~~ae th. 1902 ANS!/IEEE racommandat~~"s

are protective ot all mechanisms e~ intera~~ion is unwarranted
boeause ~he adve~.e 4~f.~~s level ~~ ~a .9~~ ANSI/!tE~ a~an~4rd

is based on a thermal effect.

2. The FCC should consider the exposure criteria
:-sc:<:ulI:menaed by 1;.he NC1\.P j.n N<:U Rcpor: No. 8 Ci I ·'e.i.oloqi~"l
Effects an4 Exposure criteria for Radio~rQquency Electromagnetic
P'ield:li," vittl the Clddi t,..ion u!:

a. the 1,9Z ANSI/tt~Z li~~~s ter 1nduce~ and contact
RF currents, tor the trequency ranqe of jOe kHz to 100 MHz, ~o

prgtect &q~in~t ~hoc~ and burn, an~

b. the FC~ pro~osal ter low power device exclusions
(FCC 93-142, pp. 7-6) as tn. standard tor the public, where the
Qetin1t1on of "puc11c" incl~des all persons using these devices
unless the user is operating a ~evice as a ccncomi~ant ot
amp1 0YJllent • .

3. The fCC should con£ider requestinq the NCRP to revise
its 1~'U6 report to provide an updated, comprehensive review of
the bioloqical effects en RF radiation and recommendations for
exposure eri~eria.

More specific comments are enclosed for your consideration. We
appreciate the opportunity to comment on the the FCC proposal. If
YOU have any questions ccnceTninq EPA's oQmm.~~$, P~Q••• f.el
:z:ree to':) eontae-e NQrbert Kankin in ~e Radia~ion Studies Branch at
(202) 233-9235.

(}Jq)v '"r at!::·I

I' I .~~

'r T. Oqe (I
~~Qr, oftil of Radia~ion

anC1 Ind.oor Air

Enclosure
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ZDvi%onmental Protection Aq.ccy (IP~) Co..ants tc th. '.4.ra1
coaaunie&tion. ecmmi••ion (pee) oa ~cc '3-1.2, A••~l ~.tS,

Notic. ot i~opo••d aul...kinQ1 Cui4.1in•• tor lV&lua~inq
tk••=~i~oBm.~ta~ I~~.e~. at R.4!.~~.qu.U~T a••l&~iom.

Th. ree currc"nt1'l u~cs the 199:1 AJrSI (J.m.rica~ Na.t;'c;no.l Stal1di~u:dli

Institute, Inc.) raaiofrequeney (RF) radiation quidelines for
evaluatinq the environ=ental etf.c~~. p.~icularly on pu~lic health
and safaty, of RF radiation .mitted gy FCC :'e~\1Ht.d faci:litiee. In
~ov~er 1"2, ANaI dQopted ~ .•ev1a.Q ~tAnQard now ~own as~sI/IEEE

eS5.1-1992 (IEEE Stand.ard for Safety Lavel. with :R.spect t:o Hu:aan
&xpQ.~r. to aa~iQ Frequency tl.ctroma9n.~ic~1.1ds, J kHz tQ,300 GHz,
.tID C!! .1-1991):. Tne V.ce now propos•• to a.and. ana Upd..~8 the
qQi4eline.·an4 meUlQaa 'CJ:1at 11: uses 1:0 evaluate 'the lU\vi.rona.ntal
etfects of RF radiation by a40ptinq 'th_ new ANSI/Iln sta~~. The
1992 recomm.end.a1:1ons con'tain a nUJa.t)er ot si;niric:ant c:ha,ttqe•. whe.n
compared to the19S2 sinqle-level quideline ba••d on ~ lO-told .ate~y
tactor. The rev1se~ qui~eline is 'a ~wo-l.v.l standard, i .•.• 'it
con~in. evo sets at exposure limits, one tor the controlled
env1ronmant andcna ~or ~e uncon~rolled .nvironm.n~, inQo~oratinq
safet.y fac'tors of 10 and 50, respectively. Ana'ther chan.;,a 1. the
eX1=anai.on ot tb~ ~r.quef1cy ranqe tZOO1ll 300 kHz - 100 GHz to 3 lcKz .. 300
QHz. In addition, 1992 ANSI/I~EE allows a tva-told incre.8. inth. M~X
at h1q1'1 frequenci.es a!:lcve,~at pen1t:t:ed 'J:JY the 1982 ANS! s'tBndard.

EPA weloam.sthe oppo~unity to ~omaent on the FCC prope••l L~dto
,a4d~... t:he ecmplexi-ty and waat ve believe ara the limitations at
~.I/IEIE C95.1-1992. EPA ~.Vi8W of 199. ANSI/~EEE leeds us to believe
~'t it: is a standard wit:h tlavB that ca.~ doub~ abOut wh.~.Z' i~ ~.
sufficiently pro~.at1v. ot public h.alth an4 satetYI and 1taelaim
that ~the r.co~~d.d exposure 18~.ls Aaould be salA tor all."

EPA co_ants en the FCC prapo••d st.andard addresst. d.arivaot1.cn of
standards: the claiz of protection tor all per.ens from all
tn~Arac~ion machanismst controlled and une~n~~Ql1.d environaantsi
da~abas. 11mitaticns1 modulation: low-power devices1 and, other
doneemporary e~osure s~andard•.

Oi.ou••1oD

6»PEoaeh ~9 Q.~ivo~~so Of ?%4~Q.rd.

The ra~ion.l. provided in ANSI/IEEE tg.xpl.~n fundam.ntal
c:haract.8rist:icl 'of the 1992 ANSI/IEEE CJU.i.c1.line. I in 1Ulny c•••• , l,acks
.xplana~ion, consistency, and well-founded justificaticn•• In
addition, tbereis concern ~~at the complexity of the 1992 ~SI/IZEE
stand.ar4mAy mcs:ke it dlf;fi~1,J,lt to f;;c:mlply with or ettective.LY .ntQ~C:••

Ko explana~ion 15 qiven tor ~he decision to .m~loy .afa~y fac~ors

ot 10 and 50; there is no discussion ~at support$ the 1n~roduction ot
the atanaard. 'OJ: ttl" 'tu.nccl1t.rolled" env1;z;Qnm.nt. J:n ract, the socated.
conclusion that M~h. recommended exposure level. .hould be ••t. tor
a1J." (a.t the contrQlled env1.onment ~o:z:'kin<i b••1.5 a&. 0.4 1f/~) a.nc1 the
suppore given tor this eoncluaion in ~. standard'. ratior.ale
co~titute 4n at9ument for 4 sinqle-t1er, not a two-tier standard. The
addition of thesecon~ lQvel of protection tor exposure in an

-1-
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uncon'trolled environment ·,.,ith the appliea~ion of an additional safety
fac~o~ i$ dona w.thout any justification.

When avaj.lablo, houman dai:a ic 'p~4u~·cr;lll:ll.. eo lQ,4=io::attory onu.eal data.
in stan~ar~s dav.lopmen't. Therefore we consider ~e 1992 ANSI/IEEE
~u~dQlin.. to b~ deticient in th~s araa ~.caUBe reports pu~~i~h.d

attar 1986 tnat oreeented h~an data were nc~ considered. w. would
GXpC~~ ~~a~ f~t~re ~ffor~~ ~Q Q8velQp g~ ~pd~te RF raciation standarq~
~ould include analysis of 'available human thermophysioloqieal
intorm~~ion dna ~oQ~l$.

..,

Cll~m Q: ~~9~ec~iQnfor All ?,rsons from A.l In;erac~1on~egDanilms

The new MSL/I!El!; S1:anC1arc:1 S1:a't.8S ~al: ~. It1n'ten't vas to .protect
human beinqs from harm by any mechani_, includinq those ariainq trom
exceas1ve .levatlons ot gody e.mp.ra~ur.n (I~~ p.27), i.e., the 1992
ANSI/IIZE &tandar~ is purported to b. protective·ot all p.rso~A and
all 1ntarac~1on:meehan1.~.w. beliave that this position has not be.n
supported, as shown by thetollowinq discus.ion. .

In the 1992 ANSI/IEEE standara, as well as in ~he 1986 NCRP
quidel1nas, tha,b1Qloqi~al basis for .aximum permissible exposure
leVel varies with frequeney. In tha frequency ranq. f~om 100: kH% to
& GHz, maximum permissible exposure leve4t are ba••d on whole-body
.v.ra9.~ SAR (s~.cific.b.Q~tion rata 6XPr•••ed in watts per kiloqram
tJt body m••• , W/leg'). Mere $pacifically, the working' tb,raahold. tor .
unfavorable ~io~oqicaleff.cta in human aain;. in the trequency ran9­
tro. 100 kHz to 6 GHz is defined .s 4 W/k;. Safety factor. of 10 and
SO vere used ~o darive the ma~imum p.rai••iblo .xpo.ure. fQ~

~on~rolled .n~ uneontrQlled environments, r.8pecti~ely.

This adversa,ettact level to. hwun b.inqs, 4 WIle';, is tha
tara.hold tor a:sp.eifie hioloqiea1 .~t.ce, 1.•. , behav1o¥&1
diarup-tion' (work. a'toppag-e) i1'1 nonhwu.n pzoUaat.•• that ia .a••ceiatoea
with an ine~ea~e in body t ••~erature. Work s~CPF.q., ~. failure of a
fcod-d.p~ived an~al to perform a learned task to qain a food reward,
is interprCleed to ro"uli: :frOm th.~a.l 51::r8.8, aauGed by the 4.Dsoqtion
of RF enerqy, that is sufficiently ~av.re to deter hunqrt animals
ftc. ~orkin9 tor food.

Since tbe ANS~/rEEE hazar~ lev.l i. kn SAR associAted with .n
effect reaultinq frcm ~ known ••onanism ot interaction (~ heatinq)
~At is a••Qciate~ wtth an increase in body temp.ra~ur. (as ;1. ~.
Nat,P hazard lav.l), the ANSI/IEEE C95.1-199:2 s'tanard ia baaed on I.."
~.rmal .l~eet ptRF .~diat1cn and, by .xtension, is prctactive of
etfacts ariainq tram a thermal meChanism, bUt net trom all po••ibl.
mecbanis••• ThererQce, the q~n.r.liz.tlon ~h~t ~99~ AN$I/1E~E

quidelin.a protec~ human beinqa from Lara by any ~.chanisa is not
j~~ifiad. .

In ccntra.~ to ~. 1992 ANSI/~EEE .~anc.r~, ~9B6 NeaP stat•• tha~ a
respon•• to RE radiation may have « ,wthermal ~asi., an atbarmal basis,
or a cQllbined biasis," 4n4 ~t 4 "~.1:..rmin.t1Dn ot which 0:' these
three c1••••• 01£ causation is operative in a qive.n cont.ext %esi:8 ~pon
ilpp.cpri~t. experimen1;aticn etnd ints4'en... , nat; pJ;.lilDlp1:1on." NeaP
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'also claims that there is "no intent to' d.etine exposure criteria
solely in terms of ~AiL" and that lt~cnlJider",~iQl"I il!l a1$Q f:Jiven 'to
other taC1:0rs where appropriate. If These taC'eQrB includ.e, amcnq others,
~ossibla modulation- and carriQr-frequoncy specitic biolQq1aal
responses.

!¥P9Iyre EQvironments - Controlled and YD~ont.olled

EPA aelievesthat the proper approach in detininq exposure
environm.n~c to which ~id.lines are applied snoula be in terms at
the pcpulationsto be protect.d, i.e., t~e ~rad~tional1Y·detined
ljIopulBociQns ~ein9' worxer31 &nc1 the pu.blic. However, the ANSI/IEEE
standard takes a 41ft.rent appx-oach. .'"

,

The 1992 ANSI/IEEE $tandar~ recommends exposure li:i~s for a
Qon'rolled env1rQnment an~ an unca"~rO~~ed envirQnment. Controlled
environments are def1n.4 as lQcations Where exposure may be incu~ed
by per.ons who ca~e aware Qt ~. potential tor axposu:ce or as the
r ••ult ot transient passaqa. Uncontrolled environments are locaeionB
Whel:'8 expo.ures may be incurred J:)y person. whe are unaware ot the
potential tor eXpc8ure. Ih the un~ontroll.d environment, an *ddieioftal
8.tety tac~or i_ .PP~1.~ for expc.ura in t~e ~..onant trequ8nC1 ranq.
and tor low-tr~ency exp05ure to .1ea~ric fields. As d8tin.d in ~.
stanaard., cont.ro;lled enviranaent8 &z:e discretionary, i. e.,
identificat.ion o~ ccnt:t'clled. enyironmenta is at t:he diacre<t.icft eft ~h..
operator af a source (5•• IEEE, p. 9, tootnote 1).

The 1992 ANSI/IEEE .~andard stat.es cl.arly ~t the d1stinct1on
b.~ve.h the two ~o.ure environments i. bas~ on the na~~eo' the
exposure 8nvirona.n~ an~ not on the populat.ion type (s•• tIlE 1991,
p. 23). ANSI/IZ!~ de•• no~ allow tor any vari&~ioft in .en.i~lvi~y to
Rl r.dia~1an. It sta~.8 that therei. no r81iabla evidence that
e.rtain subgroup. of ~. pepulaeioft (such .s ln~ant., _ged, ill &nQ

disabled, personll dependent: on llledication, persons in adverse·
.nvirana.n~al conditions (.xees.ive b.at and/or hu.i4ity), voluntary
va.· invcl~tary ~o.u=.] are mere .~ ri8k than Qthers (IZZE .1Stl, p.
23). ~i8 conclusion is not in a~e...nt with concluaion. in the ~A

report "8icloqical Effects of Rad1cfr.~.ney Radi4t~on· (E'A 600/8­
S3-026F, 1904) ~~ in tn. NeRP R.po~ NO. 86, "B101oqical Ettecta and
!Xpo8ure Cri~aria tor Ra4iotrequancy El.ctroma~.tic Fielda"tbat the
qeneral po,ula~1oft ha~ qroup. ~~ i~d1Yidual. ~G~icu14rly 5u.captible
to h.eat.

Other cQntemp~rary guidel ines aqr.. with NCRP and EPA: th* '004 and
Orug Admini~tl:~tJ.cn (TO~) :1.988 t .Naticmal RadiolCClical protection Board.
(lfUB) 1991, Internat.icnal Radia1:1on Proteetien M.cciaticn (IDA)
1991, .nd the !n.t~aticnal Electrot.achnical cc=mi••ion (tEC) 1'93,
quid.lin.. a.tin. 9%Q~P$ o~ peopl. who are le.. h..~ ~Ql.rant than
Qtb.~•• TheSQ inclUde the .1~.~lYI 1n~an~, preqnan1: wcmen, ~ people
\lbe are obese I have hypertension, 0:: take <S.ruq& such as cUuret.ics,
t ••nquilizers, .edatives, Qr v.sQdila~ors ~nat dacreasa hQa~

tolerance.

The basis for the ANSI/IEEE quideline in the frequency ranqa of
o.~ KHz to ~.O GHz, the frequency renge in wh1ch mose ot FCC licensed
tranaaitters operate, is an eftec-c due t.o R.P heat:irl;. Sinca, aa
Qentione4 ~ove, the generAl population. contains individuals

-J-
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particularly susceptible to heat, ~e recommend aqains~ the use of
ccntrolled and uncontrolled _nvircnments and reco~end ccn~idara~i~n

of 1986 NCRP as a ~e.ns of &vcidinq this problem.

W. stronqly disaqree with the u•• ot ~~. concepts of control and
~War8nQ9S in ~he disc~etionary ~annQr pre.entad in --92 ANSI/IZE£.
In the standard there are no firm rul•• qiven tc differentiate between
cont~oll6d and uncQn~rollQd .nvirona.n~~r and ~.roto%e the eo~c.pt

will be difficult to apply beeause people seldom aqr•• on
~iscre~ionary ~reas'Qf expQ~ur•• The ~eand4rd eould be applied
a~bitrarily and i,nconsistently sinoe AN~I/IJ:EE,do.~ not.impcse
cQn~i~~Qn$ ~o deo~ri~e or cr_.~e the state 0: awar_n.s&. An
indtviQual's ~.9rBe of awareness coul~ vary from complete
undcrst4no!nq of RF Gource. to only 4 v.que .v.~.n.s~ that aF
radiation exists in his cont~Qlla4 envircna.n~.

If awaren.as in a cont~Qllad environment can vary fro. cempl.ee
K:%1owl,eetge to .1mQat:. no )m.cwleC1CJe, than the Cleqr•• of con'Crol over
sataty 1. uncertain. Unspeeif1ed awar.~•• in it.elt do•• nqt
ccns~1t~~. a ~on~rolled s1tuae1on. A control~e4 .nv1rQnmcntcou~d oe
asta=lishad vitn ~ea.urQS impose4 to ensure .tri~ adherence to the
standard to pr.vent the pO••1~i11ey tor eXpoaure ot any individual in
tbecontrolle4envir=nment to exposure. ~r.ater tban recommended bytn_ standard. Rowever, 1992 ANSI/IEEE does not racommendthe actions
that should betaken to .stablish a ~ontroll.4 anvirQnment, and if it
would, it could not provide the a~thority tor control. In o~ view,
waweraness" i.not equivalent to protection.

The PCC pro~os.al (paraqraph 13) pr••81'\1:$ II. reasona1)!e way to apply
tn- qui4elin•• :to the public th~~ i. more con.istan~ with tr.d1~1onal
deflftitiona of workera and the pUblic. Thi. is elso the matbgd used in
the 19.6 NCRP exposure criteria. NCRP recoqn1z•• ~at th.re is
variability in.human re.pcnae_ that. there are cate90rie. ot

. ind~viduals with su.c.pti~i11tie. that. place them at greater risk for
po~.n~ial harm~ and tha~ workers, Who may be relatively well intormed
of poten~ial hazards at Rr radiation exposure, may have the
oppcrtuni~y to.mak- perscnaldoeisiena in r~ard ~o their exposure.
Thuefore it is apP:t"opriat.e tor the- FCC to adopt this approach to
apply ~o aore Qon••xv.~iv. iU~Q.1~~.a vhere ~_r. is ~y qu••tion o~

po••~le exposure of th. q_ne:al PUClic (wnich mi9ht also include
non~echnio.l -=ploy•••) to ar ~adia~ion, and ~o apply ~. ~~.

r••tr1c~1v. expc.ure limita to any trans.it~.r. and fA~iliti•• that
cre lQeAtad in r ••iden~ial a~e.. or loc&~1onG wb.~e ~e ar .ou:c. may
be ace.a.ale to the public. We suqqest that the phrase lIacc:•••ibl~-·t:o
the pu.blig" ••~.lcu;o the 1fO~Q. '·unr.a-t.i.;-=ad" in ~e ree propo8al
because the former phrase more accurately describes the locations.

Limi1;lt i c[1' 0&· gat-a

Availability of chrcnic exposura information

It is clear that the &4ver.. ett.c~ thra8hQld or 4 W/kq ~s DA••d Qn
a~uta exposures (meaaured in minute. Qr • f.~ bo~e) ~~t' eLovate
t.mperature in. laboratory animals includin9 nonhuman primate., ~~ not
on 19n9-~erm, 1ow-lev.l (non-~.rm.l) expoaure. only a lew ch~O~1Q
exposure studies of laboratcry animals and epid••ioloqical stud!.. of
numan pQpu~atiQn. have b••n report.4. The mojori~y of ~ha.Q ~ola~i~.ly
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faw $~Udi.s indica~Q no significar.~ health ef£acts are associated witr.
ch%onic, low-level exposure to RF radiation. This conclusion is
~.=p.~cd by ~he reeult~ of a small number of repert. su~~e.tin~

po~.nti&lly adverse health effects (cancer) may exist (e.q.j
Sz~~qi.ls~i - Bio.l.ctromaqn.~ice 'lse2: ChQU - SiQeleQtromaqnetic3
1992; Hilh~ - NEJM 1982, Lane.~ 1985, Am. J Epi~. 1988). A
~.t.rminatiQn Qt the significance ot such pot.n~i.l ad~er•• effects
awaits independent eon~i:ma~ion of tneexperimantal results.

The limitations ot "he da"a used to define the adverse effect lavel
in the 1992 ANSI/IEEE reccmmendations do nc" s~ppcrt the claim ~hat
the recommended ~E~ in 1992 ANSI/IEEE -are P.o~.ctive ul all
mechan1smaand all people.

Publication Cut-otr Date

The 1992 ANSI/IEZE 8tan~ard is Das.~ on lite~ature p~li.h.Q betore
198d, except tor a taw papers onRF shock and burn.. The cut-oft ate
for the literature review.suppcrtinq the NCRP r8co...n~.tion. ia 1982.
Even tbouqh the lS92 ANSI/IEEE quideline. had more recent d'ta for
consideration than did 1986 HCRP, the recomaandat1ona are basically
.1JI11ar tor t:h. resonant frequency ~.nqe in thaot bceh WI. work
stoppage at 4 W/ki as the adv.~8e ettect ~a.is for standard ••ttinq
and alao safety taetcrs at 10 anet 50 te ••tabli.lh twe level. ot MllE.
Therefore it cannet b. arCJ'Uecl that the 1992 ANSI/IDE standard is
preferable beeau•• it is baaed en .era rec.n~ informa~ion .xc.p~ tor
1:he t"eccmaenda1:ions on shock .nC! burn, Al~ouqh th. AcJency ali.v••
e~. ANSI/IEE2 .~~da~d ~o b~ 9anaral1y detieian~. EPA eoncuts with ehe
pee propoa.l to adopt the 1992 ANSI/IEIE .~andard vith re.pect to
exposur. limitations tor shoek a"d burn.

~. no~.G in ~. rec F~opo.al (p.~.9~.pb ~I), the NCRP gu1••11nc.
include a .pec~al prevision with r ••pect to exposure, of worker. to RP
o~i.r f~cqu&n~ioD modulat•• at ELP !~.~cnoies .. Thia ~ec~4at1on

1. appar.n~ly based on exp.ri••n~al r ••ults ahowinq naurDpby.i~loqical

e:f.c~. of modulated field•• ~. modul.t~an proviaign for worke~~ in
tha NCRP quide11n•• is un1~e7 no other RE exposure qui~.lin. cont&1ns
such &provi~ion. For ~.rtain modulation cQndit~gn8, th. 8xpo.ure
criteria f=r Qccupational exposure. is the generally lO-told more
at:ingent qen.ra~ popUlation .xpQ.~r. c~itar1a.

Wh!le atuaies continue tc be publisbed ~••er1binq bioloqiQ&l
respon••• to nonther.=al ELl-modulated R7 radiation, the .traets
1n~orma~1cn is not yet suttic1ant ~O be Used as a ~aais for expoaure
criteria to protect the public a9a1n8t adverse human haalth .ft.cta~

Many others~udies proviae evidence that nonthermal modUlatad·RF
exposure. p~odue••ff.c~s eha~ are ftO~ ~rodue.d by CW (unaodU1&~.d)

RF radia~ion. ~.aninqtul studies ot bio1oq1cal and health etfect. of
non~arma~, pUl••-modula~.Q RY radia~10n exist incl~inq stUd!•• that
snow injury to ~e eye (Xues et. a1., Johns Hopkins A~plied. Physics
~ora'tgry {JaAi'L). The s1c;n1t1cance Of tne•• re.ult., even at f,he
early stages at ~is continuinq r •••~r~h, was responsible tor th_
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develQpzent and adoption of an Rt radiation exposure standard by JRAPL
(in 1984) tor th.ir p.rsonnr1. The ~HAPL MPE for trequeneies from ~o

MHz to lOp GHz is 0.1 mw/cm. This standard provided the ba.ia ter the
0.1 mW/ca ac~ion l.vel used t~ protect personnel from harm.fre~ aF
radlat~on-generatin~ equipment.at the Huqhe~ Aircraft ccmpany. ~he
..11lA1"L MP:£ ~ \1 fac1:0r ot 100 t.1.:.11 mor. st.:r1.nqent thaI. th*1992
ANSI/IEEE KPE tor cantr:lled environments for tha frequency range ot
J.O GH~ and a=ove.

Pul••-modulated-RF ~adiation c~n produce. response that i5 called
":ic:ov&ve hearinqt&. This elfect S.8111& .well' ••tablished ~nc1 probUlly
resu1ta trQm very rapid ~.rmo.l&~tic .xp.ns~on o~.~l.·b~a~n, c••a~inq
• sound ~v. in the head. Conditions under wnich the aUdi~ory effect
co,n l:;I.·1nvolce<l1n people witb nanaal h.••.l:"1ng .ng\lld. b••vc:lJ.dAd.
~cC:QJ:Cl1nq to t.he National RadiQ10lJi.eal Protection Beard (NRiPB)dratt
recoaaandations tor vork.~. andtha public. In ~ont~••t ~Q ~~.

recc_ncsat:l0n, t:h. 199~ ANSI/lED .tanclarci statss- that tna .buaa.n
aud1tcry etfact is clearly net 4.1e~.~1Qua: It recommen~. a 11m1t tor
pul••d radiation that is well above the thre.hold forth. auditory
e:ttac't.

Loy-pcyer peyiC.'

We recommend tha~ the two populat1on qroups, workers anQ the
public, b. u••d. in the tollow1nq sUCJ9••tec1 mOd1ficat.iona to· the FCC
prcpo8.1 reqar~inq exposure to hand-held 4eviees and ama~.ur radio
fac111t.i•• (aeG FCC 19'3, 1'.6, ~ootnot:. 16). Non-I.laers ~.acl to
band-held device. andaaat.ur radio taci11t:i•• should b. coft.i~.~.4 as
the public. O••rs ot hand-held d,v1c.. ana amateur. radio faoiliti••
Moule! kMa con.~cier.4 as t:he pUblJ.c \U\l... the WlfI% ia op.rat1nq a
davie••• a concomitant of employment. ~is reca=-endation is b•••d on
the difficulty of dift.r8n~iat1nq.between individuals who are
cognizant or noncoqniJ&nt of the pot.ntial for R7 expc.~. and is
consistent. with the 2fC1\P reco9T!iticn of the t.wo populat:ion 97:aUP.,
worker. and the pUblic. !! NCRP is used, ~. problaa of
ditt~entiat1r.g between coqnizant workers and coqnizant public would
b. avoided, and i~ w~uld not be n.e~••ry to distin9Uish b~w.an ucors
a.nd non-~••rs.

Other Cgntepporarv Bldio:ragueney 8Idilt~oQ.Gyid'~n,§

In .d4iti~ to the ~~::.~.nces i~8nt1:1.Q ana discussad.b.tw••n the
1'9= ANS%I%EE: ~~anQard an~ ~. l~G' MCRP :.c~.nda~ion., th.~••~.
si;nif1cant d~ff.r.ncea ce~v••n 1992 AKSI/IZZE and ether CQ~t••po~ry
RP ~.d~••ion .xpo.u~. 9U!4.1in~G, i~~d1A9 ~o•• ot the Food and Druq
Adaini5t~t1on (PeA), NationaL Ra~ioloqical PrQt.cticn aoa~ (NaPS),
Ift~erna~ienal :R.dlA~iQn P~o~.o~ion Aaaociation (tRPA), the
International :Eleetro~.chn1cal coaai••!on (lEe), and the Johns Hopkins
Applied PhySics LAboratory (JHAr~). ~h. comments in this s.ction
address so•• ot the Qittereneas.

The 1992 AN51/IXEE quidelines are based en litar~tur. published
b.{gre ~J'G -xcept tQr sevarsl pap..s on .hock &nd burn. other
con~amporary ~ecommendations ua. ~ore recent into~tian and appear to
~. .~rQn91y in~lu.nced by c11nica~ and aod.1~n9 data de.~r~in9

th.r.morequla~cry r.sponses et patien~. &ad vclun~e.rs expo.ad in
maqnetic r ••anance im&q~n9 4evic••• Aa nc~e4, tb. 199~ ANSX/IEZE
adve~cQ-etfects level is based Qnly an laboratory animal data.
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Tn. 1992 ANSI/!EtE stAndard. ~1i1i.m:5th4t the recommend:iltions p:,otac:t
aqainsc nar= by any meehanism, that is, both thermal and nonth.~.
It ccn~ends th~~ ch~on1c exposure data and information on nonthermal
inte~actions are nQ~ moaninqtul tar stan~ards dev.lopmen~. Whil. there
is qeneral, 51~ouqh_not unanimous, aqre*=ene that the ~ata Da•• en
low-level, lor.~-t.rm exposure is in5~tt1eient tc pravi 'J a b••is tor
stanaa~ d8Ve4Qpment, so~e eontemporary quidelines state .~11citly

that their aaverse-effect level is based on an increase in mody
t ••perature (KRP! 1993) •.F1J.rthermot'e, thay do net claim that tb.
axpoaure limits pro~.ct aqainst,=oth thermal and ncnthermalettects.
EPA 4085 not aqre. vitb th•. ela~m that the 1992 ANSI/IEEE 9Ui~.lin••
protect. aqainllt eff.eC:s of: any llechanis1Il7 we b.lieve that tl\- only
claim that can be made is that-the 1992 ANSI/IEEE ..eandllrclappli••
only ~o the~al 8ft.e~s and el.c~ric shock. ,

Althou9h .averal mechanisms of interaction of RJ' radiaticn with
livin; .ya~... have been propose~, the e.t.~liabed and
noneonerovarsial mechani•• for acute exposure. is heatinq. this is
reflect-ad. in ••verilJ. 9Uic1eJ.;Lna. to~ px-O'taet.J.on of p.tianta 1%'0. the
phy.iol091eal ccn••que.no•• of ali iner*ase in tUlp.ra~ura du. 'toe
axpoaure to irradiation durinq maqnetic ~..o~c. imaqinq ~rocedures.
~••• guid.aline$ incluclcu the 108a J1)A quic:lanc:e, 191·1 NRJB guidelinas,
the 1991 IUA quid.lines, and the 199:S dr"tt I%C standard. ..

,

The 1993 NRPS draft recommendations for workers and the p~lic
.tat.. that. J:'_'t:'1e:t:icNi on &CN1:a _xpoaure ~o lU' rad1at:.ion of
trequenci•• gTMtar 'than 100 kHz are intended to avoid. adverae et.fecta
~_ult.1nv tro. whgl.e-body and par1:ial...body hea1:inq, and aelverse
efface. r ••~~1n9 !~o. pul••d Rl r.4ia~ion.

The 1"2 ANSI/I!!! atandara recommends limits tar eon~o~l.d and
uncontrolled -ovironm*nt5, u.inq •• it. b••i. the po.!tion ~.~ ~.

it i. the natUfe of th.exposuze environment, not population ~yp.,
"C1'ta~ 1a 1mport,n;:. This pOlflt1on is bik••d partially on the conclu8i,'lIl
that no reliable scientitic d.~a exi.ta indic.~inq that certain
.~eup8 Of tJ1e population are mora at .i.k than other.. lIew.v.r,
other con~.mpo~ary quid.lin•• s~at. the o~paait. conclusion. The fDA
(1'.8), NaP! (1'91), ~A (199~1 t ~n~ ~8 I~C (1993) VUidel1n•• d.~1ne

9~CUP. ot people who are less hea~ tol~rant than Qthers. This
information shoUld be consi~er.a in dev.lo~~nt ot an expo8ure
standard.
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Sw:aa• .ry ot lI'A aec.cIDeDd.atioDa

1. The FCC $hou~d nQ~ adop~ ~he 1992 ANSI/Iii! standard. There
are serious tlaws in tha stanaa~d tha~ call in~o qu.s~ion ~ha~b.r
~h.c su:opo:..d. '-lie or J.994i ANSI/I:EE! is sUff1c:iently protactive.
The tOllowinq ~our points a4drQss some of our CQncarn~.

a) 1992 ANSt/IEEE allows a tWO-fold increase in the MPE a~hiqh
frequencies aD.ove that permitted by ~he eurrent sec quidQline. '

b) Th.e ~wo-leVe..l =ElVi.~ed standar~ is not di.ractly applicable to any
popula~~on qroup but ~~ applicable to axposure .nvi~onaan~. ~lle~
controlled,and uncontrolled environments th.~ are_oct w.~l 'd.t1nea ~n~

are disc~8tion.ry. w. d1sa~e. wi~ ~is .pproach.' , '

C) The 19SU ANSI/I!:!:!: conclusion that: .1:hera i. no sciant1t'ic data
1naicatin, that cereain subqroupa ot the population are mer. at risk
than others i.: not su~ported by NeRP and EPA r.pa~~8~

d) The th..18 ~a~ t~. 1992 ANSI/!EEE ~6ec...ndA~ion.'are prct.cc1ve
of all mechanisms of .1nterac:tion is unwarrantact because the;aciverae
.ft.c~s level in the 1991 ANSI/lIEr 8tandQr~ is basa4 on a thermal
Qffac~.

3. The FCC shoUld, con.i~.r the expoaure criteria reccmmanded by the
National council on a.dia~ion pr~.~1an an~ K...ur.men~8 (HeaP) 1n
NCR; Report No. a6~ n!.101oqical Effects and Exposure criteria tor
Radiofr.quency,E1Gct~A9D.~ic~1.148,M vitb the ad4i~1on ot

<a, the1gJ2 ANS1/IZZE li.i~. tor in4uced and contact RF currents, tar
the trequency ;'llnqe ot 300 kHz to 100 MJIIz, t.o protect aqainat:. shock
and. burn, anc1

(),) 'tho trc:c:: pzocpQ.a.l ~or low power d.8v1ce exclusions (PCC 93-162,
pp. 7~8) •• the standard tor the PUblic, wbara "pub11~· includ•• all
person. ua1ng these 4ev1c8. unless the user is operatinq a deVice as a
concomit.ant ot ..ploymant.

EPA r.commen~s consideration ot'1986 NCRP eor the followinq
re.:u~nli•

a) 1986 N~ recomm.n~s RF radia~ion exposure limits specitically tor
both Workers ari~ the puclic.

1:) 19.' NOP is m.ore protective than 1992 ANSI/IEEE. at:. hiqh• .,.
trequenc1ell.

e, Tnere are no substantive differences in the literature bas.
8upportinq 1986 NCRP and 1992 ANSI/IEEE except for the li~.ra~ur. on
RF shock. and burn••

In addi~ion, NeaP is chartered by the u.s. CQnqreas to d.v.~op

radiation p~ot.c~1on r.~om=.ndaticn••

J. The FCC should con8ider requ••tinq that the NCRP revise its 1916
report to provide an updated, critical, an4 comprehensive review of
the bioloqicaleffects on RF radiation and recomm.nd~tio". tor
Gxposure e%i~.ria.

-8-



10/23/1397 15:23 20672:2831:Jb

tPA 1984. DA·EiOO/a-9~-026r. Biological !ftee':s of R.aaiofr.cr~.ncy
Rad.i.ation, U.S. Snvi.:,onmen'C.al PrQ'C.e.c~1Qn AqenC"'/, Sep~em.b.r 19~ ...

::CC 1993', Not~c:e Qf P:'OpO••C1 itule:axJ.nq: GUi.daJ.1nas :or Eval:.:atinq
t:he Envircn••nt.al E~!.c;ts ct Radicfraqu.ency Radia":ion, :E'CC 93-l42',
April 1993.

~OA 1992. CU~ren~ rOA Guidance tor MR Patian~ Expo&ur. and
Consic1eratiana tor the l'utU;...6, T. w. Athey I :tn "'siolcqical E!fae--9 And

Safe1:Y A.p.c:t• •ot Nuclear Maqnetic: R.sonant:. I.maqinq and. S,*~O.<:C1py,

lLL. KaC;'~' R.P. LiJ)urcly and. B. ~.:'s.on, Zd.1~o%'$, Annals at ~a Ne,.,
York ~ead••y 01 Sciancas 649: 242-2!7,' 1992. .
!EC 1993. Medieal Ela~~rieal Zquipmaft~. Part 2= P.~icular

aequireaen~ to~ the Satety 0: Magnetic a••onance Equipaan~tor
Xedieal Oia~e.is, !~tarna~ional El.~ro~.ehftical Co~••~cn (!lC),
Su.b-Cc_i~1:•• 621 standard. (Ct:al~), Karen 1993, dl pa9as.

. '

IZI! 1991. tEE! Standard fQr Satety Levels with a••pact to Huaan
Ixpoaure to Radio F~.qu.ncy tl.et~o.aqn.~i~ Fi.~d., J kn% to 300'QHz,
IEEE C95.1-1991, Institute of Electrical and El.c~onie. En9ineers,
Inc., 345 Ea.t~?th Str.et, $ev York, NY 10011, April 21, ~59Z.

taPA li91. Pro~act1un gt tha Pat1ant Uft~.~ginq a Kavnatic ".ananca
ExaJlinat:1cn,%Jl't8nat.icnal Mon-ianizinCJ Racliat,i.an COmait:otee of Q.
I~.~a~1onal aad1a~io~ Prc~ectiQn A••aci.~1on (IBPA), ftealth ~r-ics

61: 923-'28, '1'91.

JBAPL l'.'. APL S~andard tor Expo8ur. ~o Radio·Frequency RAdiation,
APL S&f.~Y Memo HC. 15, Jehns Hcpk1ns App114d paysie. Labora~oryr

Qcto~.= 19, 1984.. .

KCRP .986. a101oqi=al !ffacts and !xpoaure Criteria for Radic!raquency
!l.ctromaqn.~i= r1elds , ~a~iQnal CQunc~l on R&4iaticn Prct.ctian and
Hea.ur..-n~ (NCRP), 7910 Woodmont Av, 8.~e.d•• Me 20814, Neal Report
Ho. 86, April 2, 1986.

NRPB 1992. t.imJ.t:a on Patien't and VolW1te8%' Exposure DUrinq Clinical
Xaqn.~ie a••ena"ce Oiaqncs~ic P~oc.durast I" Bioloqieal !tt.~ and
S.tety Aspect", ot Nucl••r Maqnetic ".onanc8 I ••qi.nq anel Speet=C8c:cpy #

1l.L. Ma~in, R.»..'C.iburdy 4nd S. Pars_en. Edi'l:ors, Annals of, t!.l'1.. ~."

Yc~k ACade=y.o~ Scienc•• 649; 376-198, 1992.

KRPB ."3. Restricticna en Exposure to S~atiQ &nQ Tia.-~aryin9
El.G~~Q..qftot1c ~1.1d. an~ ~ad~ation. N.~1~n.~ ~.d~clo9!=.1 »ro~.e~1~n

Ica~ (NRPS), Or.t~ pro~o.al, Mareh 1993, 14 paq•••



r'AGE 25

UHli50 5iAiES ENVIRONMENTAL FROTEC710N ACENCY
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MAR 1 1995
~E~

AlRANQ ~C\ATlIOU

H. Patrick Wong
ChicfAir Section
!nviror.mentaI ttesources Management
E:lvirQn::~'ltal Mor'::oring Div.• Suite ZOO
33 South We~ 2nd Avenue
~. rlorlda. 33130;'lS40

Dear Mr. Wong: .

.. ~ -=- OJ:l'Feb' , ~:;.19;S~:yot.rtddreuea~aj~r-m~the &~~~Prot~ooAgenc:y :~'.
regardi:1g"poSSl~U1tb-eifictSfr.om celliilar teIijfione'"'6ue swiOrlS. Tbis.1ett~wU referred to
roy office which has respouDiIltY (or S1e=omapenc FIelds~ issues with the
Environmental Protection. Agency~A.). . '.' "::',' ~ . '" . "

• ~ I ••• .. :'-: :, .' ... ,.~,;,.~:~_":"",,.... , •• •• t.,.,·" " . •.. •

In order to &ddt=$ que:ti~~ like yours ~ncenW1S ee-ects !'om =poNte to Dou-ioang'
~cii:ltion l."l the: radiofrcquenc:y (RF) ra.."1ge, we have adopted a two phase a.pproach. In,Phase 1,
we are developing RF Exposwe guidelines which will a.ddress previowly identified h~~ etf'ec:t:S.
?::':ue II involves workin;'with 'the National Coimcil 011 Radiaricn Protection and Measurements
~CRP) and to look at the consequences ofwidespread use ofmodulation upon existing exposure
:;"--:li~ re~ornrm:mia.ti(JIlS.,

The ru: Exposure GuideLL"1eS will be completed by the sum."T1C:- of 1995. Our approach is
~aS'l!d upon e:cining heald'1 efi"ects infonnarkm and focuSes upon we!l't$ubli$hed health risks. The
G-.;ideHnes of the NCRP, the Institute for EleC'::icat a:1d Elec:ronics Engineering (IEEE), and the
-"Vorl: Heal:h OrgarJzarior. (\-\iRO). This app~oac!'l was~ a.r.iC'~lat:c i:'l t.he comments EPA
?rovide~ to the Fe:eral Cotr.munic%.ucns COI'!'ornission (FCC) on that age:teYs Proposed
Go.Jide!i.nes for Evaluating the Enviror.rn:ntaLEEe:u cfR.z.diofrequency Radia.tion. To assist in
~:lis effo~ EPA formed! l1n intetusency works:-oup eomprisb;s the Food and Drug AdministrlLtion
(FDA)\ the FCC, the National Ir.stirutes of Occupational Safety and Health (NIOSH), the
Oc:upational Si.f'ety an~ Health Administration (OSHA.). and the National Telecommunications

,.; I" . A .a.::.... nU'lrmatlcn geney,

To acdrc::lS mor~ problematic eonc::"n$ :such ll.S the po::sibl; impAe:t of :n~du!:tion,~A
c:~mmissjor.ed the NcR!P to eonduc::t ll. !wo-ye3.r m1dy. The study will result in an official NCP..P
report focusing on the impact of modulation upon the use of specific absorption rates ~SA.R) as a

, .......
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measure of dose. The NCRP report ..wI provide the· basis for revision of the RF Exposure .
Guidelines, ifwarra.."ued. ·EPA~ also closely follow othe!' health effe~s reserch, pa.niC"~larly
the efi'or'ts underway by th~ Science Advisory Ci1"oup on Y;iIl:~ess !.ec:h.nology.

The concc.~ in Dade County over cellular base stations is similatto questions we receive
from throughout the United States. Typically) cellular telephone base stations have emission
levels well below the levels addressed by RF Exposure Guidelines planned for summer or 1995.
The Guidelines, as noted above. are based upon health efi'e~s identified at this time. EPA must
await the outcome of the research eEorts underway by NCRP and others before issues associated
with any as yet urrldentmed health effects frqm cellular base stations ca."1 be ct!eetiveiy addr~sed.

Finally, your letter referred to "an on-soing EPA S'tUdy [dtat) has demonstrated ground _ I

level power densitY measurements well below the levels wbi,ch miiht b~ ~ee:tec! to cause eithc= J(
thermal or non-thermal effects. If ~A has not eong1.1etcd anv study whicn concluded that there 15. .

!.level it:~hich-tl!1~-caMOrb~~J'Jon.lh~ ~ecu, nor are we aware orany peer revieweq,· .- --_"'p •

stUdy which reacli that ccne1uslo.n. W~ do agree-WIth your observation that cellular te1ephot1e
base stations t)'pi~ have a i1"ound power density similu,.to or lower than other R:F ba.scd --
tel:hnolcgie$ such as television and radio broadcast.

Sincerely,

!"\}:.~~Jw
E. Ramona Tr,"atc. Director
Office ofF..adiation and Indoor Air

bee: P. \\··agner
D. O'Conr.or

ORI.A;RSD:DOCONNOR;dh:O:.::.95:6603J::<.:33-93';;O
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MAR I 3 1997

George L. Carlo, Ph.D., M.S., J.D.
Chttirman
Wireless Technologies Research, L.L.C.
1711 N Street, N.W.
Suite 100
Washington, DC 20036·2811

nP.~r nr. Carlo:

Public Health Service

Food and· Drug Administra~lon

9200 Corporate Boulevard
Rockville MO 20860

As the l~ad federal agency charg~dw iLh n~E; ulGlLiuu of l adiatioll.emittil1g
consumer products, the Food a.nd Drug Administration (FDA) has
followed the progress of your research effort into the possible health
effects of wirc!e~!::i Let:lLllUlv~y wit.h gl'eat inte.l'est. We are continuing to
work with the other members of the Radiofrequency Inter-Agency Work
Group in order to provi.de a coordinated set of comments on your
progra~, a~, wa3 recommended by the U.S. General A(~countingOffice in
their 1994 report to the Chairman of the House Subcommittee on
Telecommunications and Finance, Committee on Energy and Commerce.
We were pleased that we could partieipnte 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 ~Tork 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 resea.rch should take, as you
and the Cellular Telecommunl~Rtirm8rndll~t·r'Y Association have
requested. A number of these suggestions have been voiced at our
meeting~with you, but we would like to take this opportunity to reiterate
them here.

OUl' sUI551.;::;Liuw:; flJr research priorities should in no way be construed as
a rank ordering of priorities; we simply wish to sta.te some of our views of
what a well· balanced program of research should look like. As was noted
in the procE:,edings of yOU,l. 1993 :::;ym1Ju::si~uH, "A ui:.llCl!lc(~ SP(~ms best
between epid(~:ni()logicalstudies, animal studies. and 111 echanistic
studies. even if the last category cannot b(~ extrapolated". Si nee your
rN;OUl.·CIC:~ an~ hl11;t<?d, ''''€ \1I.,i11 attelnpt to offer our view~ i)l1 how YOlH'

progr.arn could he l'E:?directed in order to best anstVer the questions that
the reguJ:.Ji.or.'y· aw:nCIQS bcheve arc relevant to our con(;<;·rn~.
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As it is currently planned, the Wireless TechnologiPoS: Research, L.L.C.
(WTR) research program consists of five elements: dosimetry and
exposure ayatemissues, epidemiology, in vitro genotoxicology. and rodent
bioassays, both chronic and subchronic. We would like to offeT t.be
following points that we believe should be considered in deciding .which of
thQse elements to purouc in the near te:nll, ~iv\:!n the lack of resources to
pursue them as a comprehensive program:

• Chronic (lifatime) anima.l exp05ures should L~ given highest priority.

• Chronic animal exposures should be performed both with and without
the application of chemical initiating agents to investigate t'Umor
prom9tion in addition to tumorigenesis.

• Identification of potenti~1 r.i.sks should include endpoints othe~ than
brain cancer (e.g., ocular effects of radiofrequency radiation
exposure).

• Replication of prior studies demonstrating positive biological effects
work 15 needed. A careful replication of the Chou and Guy study
(Bioelectromagnetics 13:469-496. 1992) which ~1Jege!l;:t.s that chronic
exposure of rats to microwaves is associated with an increase in
tumors would contribute a ~rE~at deal to the risk identification process
for wireless communication products.

• Gen~tic tm<icology studies should fi)cu:::; uu ~ingle cell gel studies of
DNA strand breakage and on induction of micronuclei. (These arp. the
only direct genotoxic effects suggested at this time.) The need to
rp.pllr..8.t.€ th" Lai and Sing-h cxpirements used to deWUHsLrate

microwave-induced DNA strand breakage (Int. (I. Radiat. BioI. 69:
513-521, 1996) is strengthened by Dr. Lai's recent reports in scientific
meetings that thj~ pffort is suppressed by melatonin exposure.

• Epidemiology studies focused on approaches optimized for hazard
identifIcation are warnmted (e.g., r.ase control e:tud.ic:J arc \"lell :5uited
to) studying rare disea.s(::~ ::'ouch as brain cancer).
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Elizabeth D, Jacobeon, Ph.D.
Deputy Director for Science
Center for Devices and

RndiologicoJ Health

We believe that products of the WTR research program could have
lasting benefit to any orgamzation that may condud .research on the
possible hoa.lth Gffeets of expo~llJre to radiation from wireless
comll1unications devices. We hope that WTR finds these suggestions
helpful as you enter the implementation stag~ uf your biological research.
If W~ can bf} of fll.:rt.hr-:r assistance. please don't hesitate to contact me.

nue to the latency of sorne of the health effects that have been suggested
to be associated with exposure to non-ionizing radiation, long term l:lLutly
is essential to test such aSGociations. Indeed, Wp believe that continuing
postmarketing surveillance is important in ensuring the safety of

wireless technologies.

Page 3 . Dr. Geore;€ Carlo
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. Mr. Rieh-.rd. M. Snrlta
Chief. Office afEnrmeerini and Technology
Federal CommunicatiuDs Con:unissiou
lVasbiDgto~D.C.20554

Dear Mr~ Smith:

Thank you for your letter afJuly 2, 1996 to Dr. Burlington requesting that ~e
nviow IU1d comment on your prnpoRed rttidQlines for limits on expolure to
radiofrequency (RF) radiation. We 11ft- tha.t it is important for the federal
health, acencie. to develop a CODBeUWI With respect to the final guidelines

. adopted by your agency. . .

We would 4J'Dt like to pomt OUi that you: ))ropoeed guido1i:noo Car oV4luating the
environmental efteetl of radio frequency radiation do Dot address the indirect,
but poteX\.tially hlU'n1ful effects of eleetromacnetic. mtenerenee with medical
devices. Theie enviranmenta.1efl'ectl can induce failures in medical devices
that can 'eaU$e m;ury or death. W. would encoUrage you to contihue to work
with our apiUCY to addreB8 18pantely this ialue.

. . . ..

As we stated mour letter or November io, 1998 commenting on the Notice of
P!'oposed :Rulcm.o.king FCC 98·142, ",e believe tl2.t the FCC eb.ould replace its
pre.eut .,nd.eJinei with.!2:loat, but Dot all, olthe material-contained iS1 the
ANS~i:C95.1~1992standard. W. a1Io stated tbatwe did not belicl\'8 that
C9S.1-199,2 addreeses the ilsue oflollf-tIIrm. c.amnic 8sp09Ute8 to U ~eltiA,

IDd·thattbe relevance of such que.tiou \Vollld only increase as the usa of
pgrtA~le '&uc1 band-held w..vic:es IT'DWI. For thaa nuam we believe that it is
appropriate to adopt a hybrid standard' which incorporates the mor. protective
limits of the National Counc:il for BadiatioJl hoe-anon and MeasttreDlRnt
(NOD) at frequencies above 1.5 GH~, as you have proposed. Since the
National Institute of Occupational Salaty a..ud Health and the Environmental
Protection" Aeeucy han previously supported the adoption of the more
protective NCRP raidelines (m their c:cmmenU an the Notice ofPropoaed
Rulemamc), we believe that your approeeh of a hybrid fU,ideline is supported
by a consensus or gpiniOD within the tecieral health agencies.



Sincerely yours,

Page 2 - Mr. Ri~ard M. Smith

~~~D~-s-..

Elizabeth D. Jacobson, Ph.D.
Deputy Director for SciencQ '
Center for Devices and·

Radiological Health

We also stated in our 1998 letter that we disagreed with, and reeomm6aded
against, the adoptiaIL o/the "low power exclu~n claUAQ" that exempts certain
d.evices from the provisions of the standard only because they emit less than a
specified amduntofpClwer. We noted that SaDie devices that melt the
reqUirementB of the low power e=luaiol1 claUM ea.n induce energy depositions
that exceed those limits specified qlaewhere in the 095.1,1992 ;uideliDes. We
,therefore support your current p~pClsal to apply the enervy 4eposition
guideline.B to apoeHic duM' of low•.,owu dev1ce~ that 8%8 desiped to be used
in the immediate vicinity of a USflt, iDclucihlr lUlild.beld callular telephones.
We also. agree with yoW' dedBion to apply the unconncned or 1011"al
population exposure criteria to device8 used primarily by eonsumers.

~y, Our 1593 commenta 011 the Notice olP:opoaed R\1lQmaking supported
tho FCC proposal to endq:ee the RF exposUre and power deposition
measurement procedures ape6d in the "IEEE RecoD1mended P:actices for the
MeaSure.t1'1.8l.1ta o!Potc:liia.lly Hazudo\18 ElectxomagnQtic 1f'iel~s • RF and
Microwave"'. deiic:nated ANSI 095.3-1992. Your current proposed cuidelines
endorse ANSI C9D,S·1992 and in addition Dote that NCltP has recently
published Report 119, ItA Practieal Guide to the Determination of Human
Exposure to RadiofraqueDe,' Fields·, which you also eudorse. We believe that
both documeDts are useful and support their us& for determi.ai.n;eompllance
witl;1 the Rlt' exPosure euidelines.

In summary, we ~e1ie~t: that the RF exposure I'\lidelines CUl'l'ontly proposed by'
the rcc are :eeponsive. to,our earlier co=meAta on the 1993 Notice of Proposed
Rulemakinr. The current FCC propesal npreaents a significant step toward
achieving Cl. c:oneen8U.1 pclcli= on RF expolUJ'$ which will have the support of
the federal ag~ncies responsible tor protecting the public from. nonionizing
radiation injury. We appreciate this opportunity to ofier our comments aQd
support. .

10/23;1997 16:23 28bl~~~3Ub
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DEC I 2 1994

Richard M. SJ;nith
Chief, Office of Engineiring
and'Technoh:.iiY

·Federal Communications Commission
1919 l\I Street, N.W.
\Vashin~ton p.e. 20554

o@(U" ~Ir. Smith:

"

.
Thank you rot wnhnuing to consult the Food And Drug .~dmlnistration(FDA) r~iardit1g

the Commissipn'3no:ice of proposed rultmaking (docket ET 93·62), This Notice propoaes
to adopt the !t.:EE C95.1-1991 Standard for Safety Levels with Respect to Ht,,nan
Exposure to RadiQfrequenc~· CRF) Electromagnetic: Fields. In the FDA's comm.n~ to the
FCC dated November 10. 1993, we expressed general' 8fl'eement with the FCC's use althe
IEEE revised ;~t~nd:.lrd However, the FDA. Taoommendcd AIQin!Jt uaing the ,wd"Ul1fll'~

"e,.'tclusion clause" for low-power RF devices.

In your letter (If October 11, 1994, you invited the FDA to comment on the recent
interpretation of "hand..held" radio transmitters by members of the IEEE e95 cQmmittee;
With respect to that interpretation. the FDA UJ'lH the FCC not to cateiorica11y exempt
ha.nd·held radio! or other devices from melting the 1.6 WI1q SAR limit (averapd OVII'
t\n}' thirty.minute period and applied to any sin,le cubic centimeter of the body eXcept the
hands, wrists, feet and ankles}, Moreover, we strongly recommend a,ainst providin, an
exem:ption from this limit on.the basis of some use rClI.:Lor. In this reaard, wa :note that
several recently published icientific studies indicate clwt cellular telephones and other
h~nd·held transmitters that deli....er several httndr,;d ::::iliwatts of RF to their antennas,
can be used in a manner that may induce local SARS .h.:t exceed 1.6 Wlkg in: the heads of
users, Therefore, the FDA believes that eac,h uniqul! design of these devices should be
I'certified" by their manufaetn"er.~not to l!I~ee@d the loc:&l SAR limitG, as determined under
realistic worst-<:~e conditions.

Thank yo u for allo\ving me to clarify the position of the FDA on this important source of
radiofrequl:tm:y exposure.

Sincerely yours,

I;-'\~ '.,.-' 1./ . I .~ '~l C'" _ •
• • 'I. ... " ....... .r, . . " ..........

Elizabeth D. Jacobson, Ph.D.
Deputy Director for Sc::iencli
Center For Devices and
Radiololical Health
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Mr. Thomas P. Sta.."11ey
Fedfl;!ral Communications Commission
2025 ~ Street, N.V..'., Rm. #7002
Washington, P.C. 20554

D~ar Mr. Stanley;

~

ns-&;L ff~:~ ~ ~
\ -"- tTlb' r.: ~. (J .

~ •• 0" --..J rr:
.. ':-, t; ~

rl1e~:e.ntar ~OI' DeV'ic~s and ~diologic.al Heal th .(CDRH) of the Food a.:nd!S~
Adrrunlstratlon (FDA, .app:r~C1ate.s the oppOrtuIllty to comment on your ~tic:e
of Proposed Rule MakIng regardl.."lf huma.n p.,'5Cposurea to radiot':,requen@{RF)
enerE,'Y. \Ve, feel that the FCC should,replace Its present guidelines with mMt
but not all, of the material contained in the ANSr.1EEE C95.1-1992 standard..

v.,:e fee! that the repia.c~mentby the iCc of the A-l'lSl C9G,l-1982 guidelines
wlth mtJ~t of the P~0V1S100:S of the ANSIlIEEE C95,l-1992guideHnes is

. appropnnte an~ will provlCip.. la. i1'~tQt' level of protection to the ieneral public.
One partlcularly useful prOVlSlon In the 1992 guideline is the QlitabIi3h.."neuL of
lowor maximum J'lermi~sible exposu.res [or persons in "uncontrolled
environments". Moreover, we especially concur in FCC's stated intent that
"hand-held portable devices ...m.ust comply v.;th the requirernents specified
for uncontrolled envi'ronments",

_...j#.... ,' "'.; .#
\ kE....:::::i
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There is, however, one provision with which we mu!t di~agree. The
ANSI/1EEE C95.1·1992 i.1icieline is clearly founded on the concept that the
maximum pennissible rate of en,,:!"iY depQsition (bpedfic absorption rate, or
SAR; in the human body. is the fundamental. cau3ative parameter. Ho\vevp.1'.
the concept of limiting thfl! SAR induced in tL~ hody appear'S to be disregarded
in one portion of the 1992 ANSI standard: ll'1,N;-power exclusion clause" tha.t
exempts certain RF devices &o:n the provtsiot... of the standard only because
they emit less than a specified amount of power, Recent dabl from teehnicai l',

publiC':3tions and other soun:~s indictll:e that certain lower powered RF
devices. such as hand-held, port3ble~ two-way radins, cQllular phones, and
other pel:'30nal cO!%1munication devices can induce relatively high SARs in
portions of the body of nearby persons. IndP.ed, some devices that meet the
requirements of the low·power exclusion clause can induce SARs that exqeed
the local-SAR Emits spedfied el:sewhere. in the :uune oiil.andard ~. making the
standard appear self-contradictory, Hence, we must recommend against
FCC's adoption of this lcw..p6wH ex.du.sion dCiuse.

\Vith respect to the specific levels cited in the standard for Maximum
Permissible Exposures and SARs, CDRH has in the past eX;:),l"essed concern
about thQ 1992 guidelind. The sundard, a£ written, lacks a full explanation
of its basis. In our opinion, it is unclear what t)"Pes nf biologicnl effec:t5 and
Qxposure condiLiuns are addressed by the standard.. Far example, very few
research studies of long. term. low~IQvel exposu::-e3 or animals were included
in the sCientific: rationale [or the standard, despite the exist.ence of ammal
studiES ;that suggest a.n 3ssociation bet.ween ch:~,n\~ low level expo.surel:i ~'1d
accel~ration of canee::- development. Other smo.tes h3\'e been ?ubhshed sInce
finaJization <Jf the standard that stl"ertgthen ~his ~onccm. Inaddi.tiQn. there
are insufficIent st~dies of the healt~ of humans who haVe: been exposed to RF
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for s€veral years or more. Although the cu!"!'eI?-t state of scientifickno.wledge
does not e.tlable us to offer a specifi~ alternatl~e'to the exposu~e levels In the
neVI standard we do not beiieve th1s standara addresses the l!Sueofloni·
te!"ITl, ~hronic 'exposures to RF fields. The relevance of such questions can
only increase as the use of portable and hand·held devices gTOWS. We,
therefore, recommend that new research be closely monitored for possible
evidence that the levels in the 1992 guideline may need to be reduced.

Finall v, CDRH would like to address an issue concerning the m.easurement
aspects' of the proposed safety standard. This topic was raised in the FCC's
request fot comments on page 8, paragraph 17. Our experience with
radiation protection personnel suggests that, many of them have difficulty
interpretii1i standards that require specialized measurements of RF exposure
neldli and: SAR.. \Ve recommend that the FCC specifically endorse the
procedures specified in a companion document (Al.~SI C95.3-1992)' This
document is "IEEE Recommended Practice for the 2\feasurement of
Potentially Hazardous Electromagnetic Fields - RF and !'rHcrowave·'. It
addresses the proper selection and use of inatrumentation for making
specialized RF hazard-assessment measurements. \Ve believe that
compliance with the exposure standard should require proof of the precision
and accur,acy of measurements and instntxnents, using the definitions and
principles specified in the C95.3·1992 docwnent.

In conclusion, CDRH recommends approval of the Proposed Rule. '\"ith the
exception of the exclu.sion clnt:se fo-: low power devices. In addition. we
re70mmend that the scientific lite~ature be closely monitored for possible
e",<'1,clence that the exposure levels Clted by the new standard may need to be
reauced.\Ve look fOY"\vard to a continued coordination of FCC and,FDA
activities aimed at protecting personnel [rom excessive exposures to RF fields
and the resulting SARs and currents induced in the human body. In our view,
the adoption of the 1992 ANSI standarc ft:.rthers, but does not end OUf
respective RF protection efforts.

Sincerely,

d-'/J (l (21 ~
, ~aMo -.); /~Y . ~

Lillian J. Gin, Interim Director
Office or Science and Technology
Center for Devices and Radiolog'tcal Health
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