
atA noted~ is limited to only moving in the right direction by making more strinpnt limits,

and doe. not +tate that these limits will protect from all mec:baoiIuls.
: '

4.! The 1-' RF ItaDdani of·the Iateriaatioul RacliatioD Proteetioa AIsodati.. (IRPA)
! .

acknowledg1 that its criteria. "proac1s agrJiJUt tMnrrt:J 1IazrIrtU."~ "In WQ' 010ilr IimitbJ

browledp~ tlnshold.rfor Q/I biolagictl1'elfecU,rmm~ exptJSIIIW shmIld belflhr;lJriad. "

[Ad~HocPetitmn'at pg. 18, IRPA 1988]

4.6' Lack of~ protection from induced or contact.currmrtI in'the Commission's~ fiutber'
,

justifies that ~e ComIniuion'. claima in '3.0 ave' [frOm FCC 96-326. '1,#168, #169] that its
,,j' . '

limits "will"""eet 1M public andWOl'kNJ6'''. that "they en IIIfficitmt to [JI'(*ct t.public'
o ,, '

health70" and ~hat they.~~ that Nc.nt sci.mlfic knowledge i8 taksllnto ,

aec0rmf7I " ar+ unwarranted. To laC this conaider that the·federaI health agencies.·univcnity
I . ,

researchers, ahd' other national and international staDdards aIl'provide for some pr-oteetioil1iom
I ,

induced or cobtaet curreDts. _ it is very uncRr to the..A,d.Hoc Aaodation ofhow the

Commission q. decide not to provide for iDduc:ed and .contact euJTalt pmtection and yet at the
! . , '

lIIIIIJe time ~nue.to claim ita limits • sufBdeDt to protect worken and the public bealth, mel

that the~ scientific knowledp bat been taken into account in establishing its limitI.
.' i

, Consider the foUowing:,

4.6.1 EPA t~ld the Commillion in 1993 that it should conJider the~CRP RF criteria,With the
~dition of; i

"the ~992ANSlIlEEE lhrdtsfor I1IdMced tIIId·COPItlICt RFClll7'ent&. for ". fretfllBncy'

range 0/300 kHz, to 100MB:, to protect agahUt shock andbum..."
! '

4.6.2 NI08!t after findina: the induced IIId contact current prQteCtions were nmoved ftom the
, 0,

Conuniuion'~ proposed rules, told the Commillion,
"NlOSHurges tM FCC to develop ,., additiOftlll CiJ1IIfJ01'e1'I' to· the ",/e6 iIr th:e near

fUttlN tD~ ,these importDIIt Q.rpecU ofrvlelllllking (referring to induced and CODtact cwrent
rules)"." .

4.6.3 OSHA~ OD the Commission's adopted rules and told tbe,Commiuion,
. :"JJ,*",frot!I)'OIIT proptJRdujpUUlih u the~ oflimiUfor RF iItfIIM;«lfool QIIII

contact~, Sffch os thcue prumted in* AN81REEE'andA.CGIH sttIntJanIs..../n ordtIr to
completeJalr crite,.;aiOr matbrnmf RF.a:po.RI1'U, we 6trong1y,.~nd thtIt FCC adopt the

, food and~ cwrent li",iu published by ANSII1EE£ tIItdJ.CGIH. ~5
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· 4.6.4 Dr. E. Adair, then ofJobn B. Pierce Laboratory, noted that a disadvantage of 1986 NCRP

compared, to tte 1992 ANSIIIEEE kF standard wu 'mprotective limit.J on induced~~
I

Qlrrmts at loW/retplende, QNprovidId.1211

"6.S Dr. A W. Guy, Emeritus Profeuor, Center for Bioeagineering at the Univcnity of

Washinston aiso urpd the Commillion to adopt a Itandud that would "proviM pd.linu to
,

, include con~t and indMcedcurrent hazt.rdnot coveredin the oldR NCRP sttmdard.1J"

. 4.6.7 Natio~ and international standard aetting bodies provide some protection i'Om induaxl

and contact cUrrents

(i)' 1992AN~EEwi ACGIH RF standards provide thit protection, u noted by OSHA~ and

otherS.

.(ii) The 198. RF standard ofthe mPA that~ electtic ad magnetic: field strength limits for

· occupational ~sure apply "prrwided that the body-Io-grormd cwre"t does not ncftd200 IJL4.
i . •

, and ihat aP9'~ ojrodio.fre"."ey 1nIms on .li",inatMl«cording 10 tile~OIU

(in its RJi sh~ks and bums ladion). Indeed, the Commission reCen to this Itandard in its NPRM

at para. 24. : .

(iii) A nMe\;V published under the joint sponsonbip oftile United NatiODl BnvironmeDt

· Prosiamme,'~ IRPA, and the World Health OrpniutiOD (WHO) gave _ finOinp ofa ..

WHOIIRPA Tule'Group on Elettromllgnetic Ftelda in the rlDlc of300 Why to 300 GHz whidl

inelucle, "Ficl~ exposure guidclilles IIhould also contain RF·limits to eliminate hazards &Om shocb

and bums." ~O, 1993 at PI. 178].

Also, !the 'WHO/lRPA 1993 RF 8tancIsrd requires that the electric and mapetic field

'. strengths.for Pccupational c¥posures only.apply "providMl that tlre1JotJ)i-to-grt1IInd Current does

· not exceed lqO mA, and.the hazardofRF InInu u eli",inated. [1J gmuaI, RF "",.", wiU not

.occur if1M c.1n,,,; at.tIIepoint 01c01llDCt dou not UL:ft1150 mA N•••mel that general populAtion

liniits apply, iprovided that any hazanJfrom RF1JIlms is eliminated" [WHOIIRP~ 1993, at pg.

1'85]76

(iv) NCRP 1986: In its rules the CommiuioDstatei ita limits In gelicn1ly based on those. in 19i6

NCRP sccti~ and including 17.4.171• Yet in this IClCt.iOn it states,

-15-
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. "'[Jre ,.Jcommmdtd limits 01trpOSII18 below 30MHz. andper.atjreqwnciu
sometfhat hig~. ap~ tofre-~trpOSII18 conditions..•.For other conditions. SIICh as
stQnding on ., groundwith iMl1ation (e.g. Ihou 01' lKJOdmjloor) and being grOIIIIdttd by
contI.Ic,of.~with agroundtedobi"' (,.g. mettJlleta orp;p.) or beinggrormt.Wand .
toIIChmg an tr4rullltedmetallic obj_ct (,.g. tnd Of' t:1'IIM) thue limits short/d be Iotmwl ...~(and
exposIIT' 11_ are not to aUow) RF 1JfIms atpointofconttJCt (200 mA.). [NCRP 1986 at pg. 281
in 17.4.1] :

i
Thus, by 4e1etins ftom its staBdard any protecUODS from RP bums the Commialion has

i .

overlooked ode ofthe rcquitcments ofNCRP 1986 £or applyins its limits. Hence, the
I

Commission lias misunderstood that it has adopted the NCRP 1986 limits, since these limitl are
o

conditional o~ the RF burna criteria beiDg met - but which the~on bu deleted.
!

4.6.8 T~re. iftho ConuniSsion neverthe1eu clecides that its rules will not provide protection

from induced land contact eurrent8,' in spite of the consenIUl.that such protections should be iD an.

RF standard..~ the Commission ahould acImowIedge tbil1ack ofprotection, and should not
. .

claim itlli. "wINprotect. thepublic andWf1f'Ur:;e", that Rthey an -.f/icimrl topro*"~
public MaitHfo" and that they flprov_ tissIuonce that1Y~ 8Cimtijic knowledge ;s taJrm into

accmmf71". ~or u shown above,. these claims are UIIWUI'IJlted.

41.6.9 ICthc pommiasion continues to believe that there Ire not reliable means to measure .

induced or ~1ItaCt currents (m spite oftbe CYidence from NAB and NIOSH), that to'assure

.sufftcientP~OD the Cotnmiuion must reduce itllimitJ 10 that for molt antidpated situations
o

and body~ the limits for ind.uced or contact currents I'OCOII'IIDOIId by BPA wiD not be

axceeded. ~ese limits for reuoDlble 'wont cue' body sizes have been determined. The 1992
i .

ANSI/IEEE, 1tF cooonittee which the·Commission regards .. havil1l expert knowledge reports.
i· .

"An aDltomiPanY realistic model ofaluDan being hal been.used ..• • and:refers to certain
,

. dosimetric ~dies ofO.P.GandhJ'7t uain& the mID method found valid by the Coauniuion.'O.·Io
. .

these studies: Gandhi considers how strinIent the electric field streDgtha must be ·to·usure induced

and 'contact Cummt limits do not exceed safe levels. Accordingly. aee the·Commiaion hal
. !' .

decided io ~now a policy of"an abundance ofcaution""" the Commislion's rules· muit protect

fioom indla~ and QXltact cunent bazarck _ thua ahould adopt the limita recommended by

Gandhi for this purpose7l. or eveIl the lower limi" requeauxt elsewhere in the Ad-Hoc

Aasociation ~CC 96-326 Petition.
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4.6.10 GiveP the above, the Commi.lIion abo should facopize it may have overlooked or

misunderst+ the need and iSlUOS c:oncemiAg induced and c;ontact aJl'reml, and it shOuld'at least

change its ~es and adopt the EPA recommeadations Conc:erniDB induced IIId CODtut CUITCmu.
The Commi~OD notes that maSH finds such mcuurementa leaible, and ~rts" "mOSH states

that with ap~calibrate~ ftequency-tuMble~ field intensity meterr, induced cunent

meuu~ cold be UlC8surcd for stationa opentiDg up to 108 MHz."11 While the.CozDmiAion

noted that a Study found certain measuremeat equipment unreliable. it il noted that this ~dy was·

, released in Sdptember 1995, indicating the aetuaI data coDection wu done almost two yean 810.
, ,

aDd that in ttsiFCC 96-326 rule the CommiIIiort aoied a 'clunp-an' device that "ma~ show .

improved ~ts_"12 No doubt over the put year the Commission has, "out ofan abuntIt1nt¥ of

CllIItion"'" ~md this device and can DOW ftnd meuuremeat feasible. lfnot, then the

Commission sboutd indicate the elfortt it bu made to seek fi'om NIOSH aIId OSHA

'recommcnded\meuuremcnt f!Quipment, and the ,Commiuion's evaluation ofthat equipment. In

any cue.~ in at least residentiallDd other public IJ'eII tbere il not a tramework. for

monitorina m4uced or c:ontaet cummtI, the~ Iimita ofGanclhi'7t should not be

exceeded, .. dpted in,4.6.9 above.
;

~.7 The Co*ssion's limits for workers are not adequately proteetivo because the Commission

bas ctisreprd~ NIOSH's and OSHA'. directive to require in the CommiJIion's roles the elements

ofan RF pross!am.

4.7.1 NIOSH ~s told the Commission, IIIn parnl, the standard provides minim8l suidaDce on

'control m-.. appropriate medical survciI1aDce, training, or hazard communication."29 SiPce

the Commiasio~'s adopted rules are practica11y identical to that which NIOSH co=-ted UPOn.
\

its comments are still valid. Especially important it "inecIic:al surveillance" since "'use then: are

grounds for dobbt of thtl protectio~ provided by the CommiSlion'l rulea, by ISIUIing there is
I' '

medical surveiQance. the Commission is acting with prudenCe to help assure unsuspected
, -

problems or IUt hazaids are detcctcd. Thus medic.! BUrveillancie is a critical element ifthe hiaJher

ua- of~ for workers is to be allowed'-~ the Col'nmiukm's rulcallCk this
,

important pr~OD.
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, 4.7.1 OSHA h!u told the CommiuiOll coDCel'lling iii1lF limits
"1JIe ,.,lting llmitsfq, maDMum RFfield .-e"gth, power dmfity and localtzedSAR

would be~ate ele_~ in a~Ye RFprrMCtionprograne. tmdIJD11 ojan
employer's owtra/Isqfety andhetlJthprofI'tIIII. II"

Since~ Commission determi.ned it did not have the authority to put into its rules the few

sentences req~cd by OSHA that would name the,elements required in such a pl"ognuil,

Wre the Jommisslon hU DO usurance that the comprehensive ItP program ~ernents
. indicated by~ will~ established. Accordingly. since the Commiasion has said it~ defer

I

tathe advice ~f the federal health agcmeiea, and sinGe by not requiring the needed RF safety
i ' ,

program' e1mneats OSHA says 1115 needed, it follows that the Commission cannot apprcm: ofthe

higher tier of~sUrefor workers. For OSHA states thi~ shoukt only be allowed when the

Commission's!ruIes provide fur an RF safety progmm that will "mitigate~potentia/ Ina.- In

risk. ,161 WhiIje the Ad-Hoc Association does betieve the Commission hu jurisdictionto state the
~ .

necessary e&ahents ofan RF safety prognm, ifthe Commission does not believe this, ',then 1110 it, ,
I

cannot pennitj the'higher tier exptlllUnS to be dom until thCIre arc assurances need R:F
, I

protections will be in place .. a requirement OSHA ays i. necessary.
I

Whil~ the Commiuion states OSHA IhouId step ill UId provide the specific rules, it is not

clear this is ~eIy, tG occur. rll'1t, Congress baa~ted that the Commiuion set the RF rules,

and iftheCo~n'l rules include the workplaR. theD a court may find OSHA does not have

jurisdiction~ make more stringeDt requiJemeuta thin tho CommissiOn. In addition, OSHA may
,

not have the ~ersonnol or other fCIOUtaes to undertake a ru1emIking proceedina establishing such
I

proecdural rcjquirements for the telecomnudcatiOlll and other industries. mr u the Commiuion
i

has seen fto~ its expcriCftCC, SUCh an OSHA procclCding could require substantial resources.

Therefore, siitce the Commissionwas given the mandate aDd responsibility to set 'safe~ safety

rules in the 'torkplace it must do so., For the~~ns £or the COmmiJsioD to approve ofthe

hiaher tier ofexpomre but not provide for the needed RF lIfety program would not show
!, ,

pNdence or~e diligence.' Since the CommiuioD baa dono otherwise, and bu allowed the .

higher expotLre without aisurins the needed rnedicIl surveillance and other progruri e1ements,are
! '

in place, in ttns regard the COmmiaIi01l" roles also lack adequate protection ofworker safety.

:;..



4.8 Su.....,. ofredenJ balth ..... ea....a

The ibovel~ to the undentanding that the fedtnl health apncies have concurred that the
!

CommiuiOD~ approach is 111 impmvanent IDd ODe which provides an improved standard to

protect from!the advene effects from body aw:r·hating, but not protection frOm nonttianUl
\

eJfecta or~ induced·current or fi'om. RF IhockIIIId bums from contact currents.. The July
; .

1996 comme;tts ofeach feclend health agmcy to the Commission, and the redinnation.ofM.

Nichols.in J~ary 1997, aIlle.d to the cemc1usiOft·thatMr..liaDkin bas con-ectly c:oMtI"IIed tJ1e
I

EPAA~or as well as those oftile other federal health agencies, and the~ comments all

ail' consist. with concuniag .that, -The 8tatemmt referring to 'adlquate protection'putain.f to

.. 'ther~, relfledeffecu. " [pap 2 o£N. Hankin letter noted· above].

Therefore, the Ibove is yet one more reason the Commiuion IIhould not pauUmo its limits

are SUfticientl~ ~ive and tbereCore it should seek the evaluations oltho federal health

agencies of~ Ad·Hoc Association claims~ lUi hea1tb offects claima ofother parti~ to thi.
I

proceeding. ~ requested and desaibed irl4.6.9 and 4'.6.10 the Commiuion should at least

change its~ to prevent induced and contact QUTeIIt limits &om being ex.ceeded.
I

5. Studiel '~d laitable for RF..clard __I bJ dlel99tlEEE RJ! com"ec iadade

..s.y·ltudid .....lal aclftne llea1t11 efFects Wow tile ComlDiuioa'l • W/ka buard

tII....Id, d'-onstratbil tile limited protedioJa of the Co..itIioat
• criteria

.Besides coruJi4erins the usessmenb a1reIdy ill the rcc;ord ofthe falcnl healtb apacics•.one way

todemo~ to the Commission that its limita haVC'Dtecl protection is to considar· studies

. finding~ ofadverse effects bolow the CommiJaion's.4 Wlk:g huud threshold. iii order to
. .

lIelp identitY~ dcligned and properly analyzed. aaaDQe-bued studies, the Ad-lioc ·AIIociation
. . I .

considered tlK1 studies selected by the Literature Surveillance, Bnaineerins VaiidatiOft,'and
,

.Biological V~dation 1991lEEE RF Committees. 1beae 1991 IEEE studies are ca1lecl,··tbc Final

List ofPapen~eweclPar IBEE C9S.I":1991 (the 1991 IEEE RP standard).

The~..Hoe: Association reported in ita·PCC 96-]2~ Petition the followina~hm
these 'final list': papers, with exposure.levels inpercent ofthe PCC hazard threshold. w·P.
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,.
. cited in the AdtHOO Association FCC §l6..326 Petition at PI. 10-12, IUthor~cmce i.·in () and

.may be foun.d ~ the Ad-Hoc;~OD Petition..

5.1 Studi. 01 '.penat behavior dilnapti.a' aJDOq tile papen f._lid ••itable for' ...........
i

. .ttiDI by l~ IDE RF collll8ittea. Note, this behaviOr is the disruption ofleamcd
! .

.behavior or IJpung ofnew behavior and which W8S claimed by both 1986 NCRP and 1991 mRE

to be the basis ~or their RF·staDdll'd. Hence, stuelieI ideatified u well done and reviewat mr
,

.developing~ 1992 ANSIIIEEE should nevertbeleu raport diltUption ofleamcd behavior or

leamiDg ofn~ behavior kImr the 4 W/Ica hazard tbreIhokl of these Itendlnis; this raiie.s
! .

considerable upeertainty as tC'i the protection ofthe Commillion's limit. which arc also bued upon
. .

thesetwo~. Themd~ for thiI is u follows:

'. 5.1.1. At 5~ ofthe'CommisIionbawd threshold, ·decaemeat jn diIcriminItiYe pedbflrUlllCe"

[at 10~ e.l. at page io ofthe Ad..Hoc ARociation 96-326 Petition] (Mitchell et aI. 197'7)"

5.1.2 At soa~ ofthe Commission hazard threahold, -m.arbd decrements in respoDding oc:c:urred, tI

(at 10] (Gage!et aI. 1979)1'7.
I .

5.1.3 At S()O~ ofthe Commisaion hazard threshold, "the mookeys tended to take longer to make Ii

detection resPonse." (de Lorge 1984)1'. .

.5.1.4 At 400,4 ofthe Commission·huard tInihold, "increased decremeots'in rates ofbdavi(nl

l1lIpoilding...' [at 10] (Gage et alI982)1'

5.1.5 At 3()O~ ofthe Commitsjon.hazard tbrashoId, "rats ability to dilcrimiriate the ~propriate
I

. (time interval!to get food) \VU disrnpted." [at 10] (Thomas et alI912)20

5.1.' At 18~ofthe CoDWisaion haZard tbreIhold, "Error responding wu increased during most

oftbe seslliort." [at' 10] (Sdu'otet aI. 1980)21 .'

.. 5~ t.7 At S%·~fthe Commiuion hazaid threshold, tats given dextroamphewnine, uied to 1RIIt.

. children and *cJulti with Attention Doficit Duorder, "the resptR'I.Je rates were notah/y hiP. (too .

many f.pO~ indicating more aTors)." [at 11] 1borDu et aI. 1979)22 .
!

5.1 Other ·~"'·liIIt' Itudia foaad .aitawe.for IUlld..,. HttiDa by 1991 IEEE· eo...itteeI

At 5()D/o-75~ of the Commillion lw:Ird threIbold tberewas observed

5.1.1 Increa~ cancer acceleration for lnut caucerD,
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5.2.2~ tuns sarcoma cancer nodul0a23,

5.1.3 Acceleaiatecllkin cancer with prior RF exposure prior to applying a skiD carciDogenD,
: .

5.2.4 Skin~with simultaneous RF exposure and application ofa skin carcinogen13

:·[details for sJ1-5.2.4 given in '#7.4-7.8 below andibo ICC.lt Ad-Hoc As89OiationFCC 96-326

Petition at II/and·at footnote 19 ofthis petition) (Szmigiellld, 1912)2J

.5.2.5 AtS~ ofthe CommisIiOD.haZIrd tbreIhold. "fretI-ncy ufsl11lClJllYll QIIOIIIQli~ (111 nerve

cens) WQS ~otiiJratelyJ limu greater" [Ad~Hoc PCC 96:-326 Petition atll] (Switzer. 1979)24

5.2.6 At SOO4 ofthe Cormnissi01l hazard tbrabold, "high rate ofcraDiolChiu" (incomplete

cnuiial devel~), [Ad-HocPCc-~326 Petition at. 11] (Berman, 1979)2' .

u..7 At O.2~% (1/400th) ofthe Commiuion huIrd tbreIbold,. inc:nued evidence ofbrain.: .
daInage (Ad-lioc 96-326. Petition at 11) {NCBP 1986, OICll' 1977)'li.

,

!:'2." At O.l~% (about 1I6OOth) ofthe Commission hazard threshold, cbqes hI'uI1rastrudure

changes in patt ofbrain, which "molt problbly effect their function ami constitutes one oftile

elements ofp~genesisofearly disturbances in people exposed to this environmental hazard.•
[Ad-Hoc 96-~26 Petition at 12] {Be1o~ 1912)27.

I

Ther~re, adverse health .efrectI have been reported among studies found to be well-done,
! .

sQcntifica11y +ounct. and·suitable for stIJIdInl setting by 1991 RF ItIDdard c:ommittoes. Some

scientist may~uire more replicated experiments and rafiDements before allowing advene eft'ects

at theIo tevel~ to bC co~vely cstablilhed u &. scientific 1ict. Yet, the existence o~ tile above
,

scientifically ~I~one studies neceuariIy preveIltI claims that the Commission's buard threa~ld

providesp~on from such eIfecta.. Since uncertainty wiD likely continue, prudence requirCs

that clue dilig~, and not sciClntific certainty. should direct public policy. Hence, the

. Cominiuion ~ould acknowledge the Commiuioll'llimitl do not provide protectiOIl. for the
o

. ad~~ noted above and oblRl'Wd at exposure Icve1l below the CommiBlioll'J 4 WileS'

hazard thres~ld. Those etfectl~ below the hazard threshold of the Commission,

repOrted bent ancloI~ in this prOQeeClina should be aclcnowledged by the~D.when.
. .

it indicates the limited nature ofita stuidardls protcetion.
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5.3 NCBP.916 RP reYft,oweltookl,.pen'lEEE l"l:co••itteeI rlDd RitabIe lor
o '

stud......... aDd whicll report diaraptiog oIbeiamur btIow tile ........~,of
I

. I ' •

" NCRP 19-J. fanh.. railiDl doubtl M'" die tIIo............oItlie NeaP 19" nvtew,ud

tilep~. prOvided by NCRP 19".....
',i , ,

The 1986N~ review upon wbich its standard is based did not include many oftha 19.91:IEEE
! . . . .'. " . .

tinallist~ studies above eYeD tbouah they were pub1dhcd by the c:ncI of 1982 CUl:.oft"dare,(leO
. . ,'. .
I '

,N~ 1986~iP841; andwberepublilhedinwell-knoWnpecr-reviewedjOW'Dalt, C.I. ~'S'.1.2
I

. (1979) inJ~ ofMicroWaw'Powar, papcrS.l.4 io,l982,inRadio Science, andpa~ 5.1:6,in
. .,'

, 1980: and. S.I~5 in 1982'both in BioelKbomlpeticoa. TbuI,' the absence &om }lJeRP : ,

considerado~ mtbese signifiCant papers niles doubb'u to the tho~agbneuofthe NCRP,..mew
.:' . .

and'~ imcmtaintY ~gardina the protection 1986 NCRP 'limits provid•.

5." Tlane "tiGIIaIltudieiat 15% to '1'~ ortlae Couillioa'.lIaant tlanliaeI4t IIU,

dianiptloD ....o~t .....r .1Id tIIae 'ilrdI.. sapport'evidl!llCe dlat the (:8...iltiOP'1
. .! '.

, : "~"d'... to be 180ft ItriDpDt .ad that U npoIUI"e,limib dlirWld tro. tile

p t .....Jbohl.hoald Dot _'upecW to pratlid r.... aD .........aiI~ofiateradie~.,. ., ,

[.ec Ad-Hoc!As8ociation :{lCC 96-326 at page 16, footDQtell31, 133 and Bee Lai, GuY,et"
! .

1989J5,.~ Ij)'Andrea l~B@2 D'Andrea and de Lorae 1990"].: rheae ItUdiea include. 1989
, , ,

study ~,"c1eficitl· in spatial memory'atlS" ofthe cOmmi.on's hIizard,threIhoI~,
I '. •

,Guy et aI,19.~']'and the stUdy wu also RJ)1Dted in l~ [LU. Guy Ct aI. 1994]14. 'P;lcaic IlOtC '

.d. co-autbo~s oftbese papers include or. A Guy, the·Chab:man ofthe 1986 NCRP ind' :
'. :

,chairmanof~ dosUnetty committee that reviewed papen for the 1992 ANSIlmEERP ' ,
" '

" '

stand8rd,'~ Dr. Lai is.Jso a member ofthe conunittee .which determined til _tandatd',. hetIce '

,these· papers ban ieuonabiy beu~ to be or. quality IIlitable for standard &ettinS- ,In·
i , ' , '

, ' addition, the ~() authon (D'Andrea IIicl de Lorp) Whole 4 'stUdies on diSlUption'ofbohiMor,. ',1. . . .

, were thole "lected by 1992 ANSIIIBEE to determine~ hazud tbresbold:J6 IUDIeCI~Y ,

" prep~ a ~ew in 1m ofpapeno,~ot,operai behavior. They eoncl~ ': '

si&nificant di~ption ofoperant'behaviQr'~ at below 0.7 WIkg which is 8% of-the
! '. . . ".. . .

Commission'. hazImt~ld, and d.t.t. ,
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"B~don TUIIlu ofthe. rStIIdiu, it ispombltl to specify that a tJruholdfor sigmjlcant
behavioral e1ftcts at 24$0MHz il between 0.7 and 0.4 WIig: "D '

Thus!7 ~dies &how dilluption ofopenat behavior at exposures below 4 W!k& with

IOIDO occurrika at 0.7 W!ka. In addition, 3 more papers raport similar disruptions,at expoaures in. .
the range of0.6 to 0.7 WIkg, with a 1994 paper ~licatina the results ofa 1989 paper. Thus, 4

papers rcpo~ disroption ofoperant behavior at 0.6 to 0.7 WIkg and whose co-authora include
,

tho. with It¥ership roles in RP,standard aettin& and iIJcludcsl 'tinallist' ]991 IEEE paper.

Since such ~ption is the one criteria for letting RF satety atlndarda for which there is'a '

COnsenlUl,~ above is sufticicDt avidalce to place the RF hazard threshold at'no'm~rc than 0.6

Wlks. or IS'1' ortbe Commisaion'l present bazard threahold.

6. COrnt~ ItatiDl the _e.' ofprotedioa proWled by tlae Collilllinio......danI wu •
I '

central coac\t"i .fthe fedenllaaltla ql'lldel (ad IIOtjalt oae orlUDJ detaill to add....).

, 6.1 EPA, ~ one ofits four summary pam in its 1993 letter" to the Commillion, rai_ it,

concern that~ limited protection oran RF ItIndanI be recognized, and noted the 1992
,

ANSJIIEEE a.un ofcomplete protection was "rmwanunted •

6.2. FDA, ul one ofits two main concerDI in rtll993 letter to the Commission3O, focused aD the

WlCeI1Iinty ofproteCtion provided by a Itand8rd baed upon the 4 Wits hazard threshold that it
!

,wu evaluat~(1992 ANSIIlEBB), and FDAno~ 6nditip ofusociationa ofcancer '
: ..
i

development ~tb IF at exposure levels below the 4 WIkg bazard tluahold otthe Commiuion.

6.3 NIOSHiP itlll/2 page ofRGantnI Comments- in its 1994 letter, while mentioning 3key

, concerns, torjonly one did it explicitly inatruct what the Commission "should" do, and stated,
"The~l,w~ thilt,WOII1Il1Je .tby. the atantltInlar, 1Kued~ on one~

,rMchani81rl - ~ adverse healtJt eJl«ts ctIII.f«l by body Itet#mg. N01fIhmIIalbiologicQllteaIth
ejfect hm1e lHtm reported hi MJIrfe slfldia andTUlQTch~, in this area. 1M standard
should'note ti;KJt 01_ /walth .~cII (Nlow ., WIIg) IJIQ)' H a&JOCiattKlwith RF~ and
thai~ sboJIld be ",ini",iz«J to the nttmlpossibk. •

6.4 ~ additi~ to see~w importaot tbis ilsue i, note there wu colUlidaable attention, &ivaD to

the cIarificati~n ofN. Henkin orEPA that the "adequate,protection" ofthe Commission'.'limita to

which the EPA Administrator Rierrccl was consideriDs:only Protection from tbennaldfoots. For

example. in tile industry Journal Rldio ComnmicatiODIlUport (RCRl. 'it was noted,

,
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"The inrelas indutry and lite~c Energy A&tocitJtioIt hadpru.vdEPA.for .
months to pu~l;clyrutate ;0 bflckingjor the new hybridRF~ picaline as erpt'UIIf!tI by

.EPA /wad C4r01 Browner....Mudt confuion andanger wre cmJIedwhtm Norbert Hankin,. an
assocw unr.(er Nichols. toldDavidFichtenl¥rg ofWtDhingtDn stIIte in an Oct. 8 letter that the
new RF~does notprrMet again.ftpotmtiII1 ntJIIIthnmal MD1tIt rUIts,... If.

Ironida!ly, the articl~ wu titled. "E!'A ghIa C01II1IIi&rion~newRFgllideline Q c1IJan biD
, .

01helllth, "w~ch is'swprising, sinc:c the EPA IdlDiDimator M. Nichols stated Mr. Hankin'a

tanarks wcrcl "i~ectly construedas Q cIqKJTtrn.frrml the Admini__or',po.rition· in .h4Y

(1996)." As ~oted above, EPA thus raffirmed that Mr. HaDkinls commcmts give the P.....
!

interpretati~ ofthe EPA AdmiDilltrator-. UIe of "lldequate protection. If IIeID; ~t.oaly should

MI. NidwJa~ eonvince the CommiNicm that ita staodanl hu limited protClCtioP,' but alto. it
i

should biabliaht for the Commission that for i1IIDy parties. the nature ofthe protection proVided

by the Co~sion's rules ii a major eoDcerD. TIma, above it bas been noted the importance giveD

in public di~on on this matter, and the importmt foaq given by the ftd~ health apacic:s

tm.t the 4W~ provides Umited protection &om thermal efrecta (at beat). Acconfinaly, the .

'Comminion is UlRed to com:ct its ItIItamentI about the protection provided by its ItAndanI u

noted herein (and. in~ Ad..Hoc AsIociationFCC ~326 Pdition 8t pg16,18, uul~
I . .

throughout the Reply Comments oftile Ad-Hoc AIIociatioll, dated Oct. 28, 1996, to the

Comments o~Arch Communications and the Cellular Telephone Industry Association.)
,

7.. Tbat ca. accelendo. b. a positive' UIOCiado. with IlF apolue below die
Com..lulo..', hazard tbnaJaold aboUt furdaer IIIOdvate die CollUlllaioa to I'f!YIIe Ib
..tal_a or.e protem. p....ided by hi nIII. ad'to adopt tile nqalltl of the Ad..H.
AIIocia"''' fCC "-326 Petid., ADd otller ............. bereia .ad ia this preeeldba..

·Aprtpond~ (8 o(9) ofrepQrtecI CIDCeI' atudies in which animals were exposed for at leut 3
i
I .

months to·~ at levels below the Commission's haZard threahold shows a positiVe aasoication
i

.botwccn KF ~ollUrcand cailccr M:CCIcration; and all 9 of9 show RIUIts ~1IIiItCDt with there

being a biological effect ofRF on cancer devalopmeot. In addition, 2 studies where :RF~

was less than~ months still show results, although.DOt reported to be statisti~ significant,.yet

suggest a po~tive association Ofamcer and &P.

To obtain an ~unbiased· nst of reported.tudiea ofeancer outcomes aDd R.F expCllUI'eS for at least. . .

3 months at I~sbelow.the Commiilsion'. hazard threshold, the Ad..Hoc Association: wed the
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references inia rec:ent. May 1997, RadiatiOn1lelelrch peer~~ewed study'on tbia topic. 1DBo&i'
. ! . .

u the paper Was 'received for publication in July 1996, 'amnial cancer studies reported siDcc then '

in Microwav. Newa~ 8110 included in tbe'Ad~Hoc"AsaociatiOD review. Since the A1l~Oc
i '

Auociatioo ~ ooncemed about the adequacy ofthe Commi_n's 4 WIkg hazIrd tbreIhOId. only ,
. ..; . :. . .

studies ofcrxfolW'O at or below thia tbrmbold:were reviewed. RcsuIts show aprepo~ of
, '

,~essh~ a politivc UsoCiation between RP exposure IIId cancer acceleration." 'PI... '

consider:

.. Beteatly~ .......:
, I

,7.1. Ly.p~ma cunr: !at DO more tbui 3-S% oftile Commiuioe's hazard tllrlSlv,ld,
• i" • . .

! . .

,co~pared to Pontrols thKe wu a twO-Cold iDcnueof~maincidence for tymphoma pruDe
, 'i, ' ' ' , ' ,

:' mipe exposed, 18~ to, 900 MHz pulled at 217 Hz. .. ri:portcd 'inMay 19972., Ofamtrol

, '~ce'22 of Ida d~opcd lymphoma cancer COJlJpaI'CX1 to 43 of,lOI mice aposed t~ RF for 18
I

,~OIlths. ' !

7.2.~-.-. A IIlUdrbepnin 19891iuld_It 1% aftheCommiloionl bIzaid
, 'thrahold, 3~more oCmiC8 expo_ 19 months to IF developed palpable abnonilalities QiblY
,Dmrnary~) than c.ontrols -, the IibIihood oCoccurrin,by c1uW.e WU,l_,than',l~. After

, ,,'19 months lib of2oo mice QPOICd to RF 11 0.32 WIq (8% of4 WIkg) developed p.ip.bae

, ',' ,"~!compared to 88 of2oo control,miCl!.

, • Other rei. 01. poIitiv.~ItatiItimIIJ dpificaat 1IIGCiatio. 01 cacer ad• ..,o.ure: ,
, '! ' " '

" ,7.3.~\"""..t:t&lon '..'tile ........: At lID,more that ).()lI1O ofthe ColiDniuioa's '. ';..... . . ' ..

, ba:zafd ~ld,there wu 'a more _ 3 fold~'m primary ~aJignant tumora,~

, from aUm. ~er 2S monthl Cor RF ooDtiDuouIly expo_ r&tI compared to contro1s, ~ i4so

MHz '(Chou tt 111m) [Ad-Hoc AIIOci.PCC 96-326 Petition at 161ftd footnote 111]4:0 18
, . '

of 100 rats exposecho 0.4 WIkg developed primu:y malipim tumorB' compared to S of'loo

controls.

, ' .7~" Skia~'*while apoIlIft to llI': At, S'(M ofthe~on'. huatdt~,ndCf:
:,' were expoaed\or sham exposed 2 how1'. da)'for'~ to llF at 24S0MHz aDd ll8o:treated

·with~~ day with·~ skill carcifto~ ~,4~ ~pYrale; tot 61bODtba. Hal£the RP • .od '
: . .
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. .
IIIJima1s died '" the 268th day oompued to balftbe control' mice liviDg to the 131~ day." There

were 100 mi~ in acb WouP. (S7ndDnski, 1912) [refetmeed in Exhibit 87 in the Ad..Hoc

Association FCC 96-326.PcititionJ41
I

. 7.!S.· SkiD caaeer while upon" to BI': At 110 more than SOOA. to 75% ofthe COIIIIDisaion'1

hazard t~ld, mice were exposed or shim aposed to RF at 2450 MHz for 5~ and a1Ao

treated with ~ skin carcinogen application of3,4 bePzopyreae fNfIrJ 2nd day tbr S 1IIDDtha. After

8 months~ the .tart of the carcinogen applicabon, there wu a 4.6 fold increase in·mice with
! .

.skin cancer for R.F exposed compared to control mice; 23 of 40 mice 10 exposed to radio IipaIt

and a skin~.en developed skin caacer compared to 5 of40 control mice only exposed to .

the skin~gai. (S:rmipJlki, 1982)23
. ...

.7.6. Skill emreer after rant 1 or 3 mOlltlll prior esjaoIare to RI': At IlO more tbIIi ·s()iI.t. to

75% oCtile c.jHnmission'. bazanl threshold, ana wwe expoi.,d to RP at 2450 MHz for I 01' 3

IU~ and~ after the end oftbe :RF expoSure period the mice were treated with a akin

carcinogen 3,~~ rNer'/2nd day for SmonthI. After 8 mouths trom the stitt ofthe

application of1the·skin cirQnogcn·there WII • 4.5 fold~ ill miCe with akin cancer for those
. .

.exposed to~ for 1 month. 18 of40 mice that bad 1 11IOQtb ofprior exposure to radi~ signIIl .
;

and then~ to a skin carciDoPn 3,4 benzopyrene developed skin tumors~ to 4 of.

40 control mi,e only treated with skin Circmoaen.
i .

. Mo~er, .29 of40 rnke aposed to BF u above, but fw 3 months iDatead of 1 month

. ,

prior to appli.on ofskin carcinogen, 'developed IIkin tumon rDsuIting in a 7.25 fold hilhet
i. .

iiJcidence~ corrtrols (4 of4O miGO).

Notet~ a eumulativc e1feCt oftheRF expOIUR illUgC&tCd. ainQ:~ mice developed .

.tumors after 3\ months ofRF, exposure prior to skin caraiDopn treatment than thole aXpoaecI to

llF for only mpRth. (Szmigelski. 1982) [Ad-Hoc Auociation FCC 96--326 Petition at .page 11- •
. .

-l991IEEE ti¥ list'paper, 'and footnote 89]23

'7.7. M....~~Deer: .At no more thaD 50% to 75% ofthe CommiSiion's hazard~~.

mammary~ prone niic::e were expolCd or Ihm1RpoIed.1O :RF at 24S0 MHz. Aft. s. .

months, thtn~a 6 fold iDcreue in·mice with skin cancer for RF exposed compared to Contmi
..26-
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miee. 18 of40: breist tumor prone mice developed palpable breest tumon compared to just 3 of
! . .

40 control trUc+. (SzmigeJsJd. 1912)23

7.1. sUa..!caDcer Dod'" ill ~.I: At 50% to 75% ofthe Commission's hazard thresbolcl,

{or 'mice iJQoct+s with sarcoma canc.er ceI1s, mir.a CKpOIed 3 m.ontba to RF at 2450 MHz~ 69'.4

more sarcoma ~cer colonies on the average than control mice (Szmiplski. 1982).23
i

~tudy lhowiD~ • I.PPl'lllive effect ofRI' .. brabl..or••pmeDt

7.9. Braia tu_or pewtb ia carda......DO.cara..... treat" rata: (Adey.e:t~, 1996)
!
;

At about 837 r+mZ rats were. expoaed ill the tit field ftom the fetal period, when they were. .

exposed to th~carcinogen ENU (ethyinitrolOUla) throush 23, days after birth. Then they 'Were

alSo exposed ~ the near field trom day 3S tor 12 months. Time averaged near-field eqJoIureI

Were ttom 14% to 19% ofthe Commisliorl'. SAR. hazard threshold. pre-uataJ eIq)()~ W'e!'e'

less. Treated~ 8Dd rats not treated with a brain CIII'Cinopri wen divided between c;o~1s

(sham expoaecl> and those exposed to RF, Witb.1bout 56 to 60 per group. orthe tho•.exposed

·to carcinoaea ~ ofthe RF expo_IUd 13 oftbe oontroJt clewloped brain tumors. Ofthose.not
'. .

exposed to ~cinogen 2 ofthe RF apoud and 1 ofthe cxmtrol1.developecl brain tumors.

Microwave N;wa (July/August 1996, PI. 11) RpOI1I these results were.statistically sipificint
, .

'Iad indicate a FPprasive effect ofthe irradiation. Thus, even though the sarilp1e design wa not
, .

prepared to t~ for a suppressive eft'ect, the strenath ofthe results yet indicate • biolosi~ .,m,ct

oftile irradiatiOn.,

Other ratdtl!.hen _poI.roe ... Ieu tIwI 3 ....... aad ..... were eGlI.llteDt with aD
!

.• eaacer ...~do.,but wilen autll-.n did Dot report ltatiltiWly lipit"e..~ dUf....q.:
• • I . .

'7.10. MeIu~••'. qDcer: At 300/. oCtbe Commission'. buard threshold, miCe injected with
I

melanoma~ and exposed to pulsed 2450 .MHz RF had meJan.oma ,tumor sizes on the avei'Ige .
! .

300/. greater tt-n controlS by the lilt day meamremcmta were made (at 27 days after inoculation S
. .

RF exposed u;ice aDd 6 control. remained alive) (Santini, 1988) [ref'erenced in Ad..Hoc

. Allociation F<:C 96-326'"Pe:tition Appendix~
. .

7.11. Traaspla.ud b...iD tumor powth:,' ~art ofa San~le size exploratory CJqlflriment

included expd.sing at 91S MHz 12 pairs of rats to 3 modulation. pauems of4, 8.33 and 16 Hz, 4
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pairs per pattsin, with the maximum average whole body specific ablIorption rate (SAR) of

exposure~ DO more than 1% ofthe CommilsiOll'a hazard threIhoId ("Low SAR" group). 2S

additioDalp~ wen exposed to 3 other moctulation patterns of 50 and 217 Hz and~~ous

wave, with th~ average SARI being 25%. 10%, and 4ZO"~ oCtile Commission's hazard

, threshold ("Hilh SAR- group). The area attbc tumor ofeach member of the pair was meuutIld

when either~ei' showed neurological lips ofa braiD tumor.'
" ,

The~ orthe ridos oftho tumor IIize ofeach exposed animal to that orits mAtdted
! '

control have~ aggregated by the Ad-HoG AJ8ociation'aDd found to be for the pairs expoied to .
, ,

iess than 1% ~theCommission's hazard threshold: 4.0, and for pllirs expoMd to 10% to 42% of'

that thr""'d~ average ratio was 1.7, with no chaDae oblClVCd at around IotA ofthe

cOmmission's hazard threshold., It is unclear whether theIc ratios may be due to chance .-e the

raw data was ¥ot available to the Ad-HocAasodatiOll and the number' ofsample pain wu 1IDBIl.. ,

Still, this sussiests • stronger promotional aifect at a lower SAl.; note that this~ pattem

is consistent ~th • finding (Clary.1990)44 that SARa about 6 tUDes greater than the

COlDlniision'slhaz8nl thrahold IUppI'eiIecl brain tumor cell growth in a cell culturem~ but
,

that at 1/5th Qftbis SAl. that 1nin tumor srowth WU stimulated.

Alao. SlIford. aI. report,
nIt U~ thatfor ....modMiIltIOItJrequencia ,. eMrap tIImOID' &ire in thi:

,erpo_dtIII~1"'P1yace_1M eM". ....,. ~ize iIr 1M control.r. dupits 1MjQCt that the
.,.",berof~chedpairs where • ~Qff/mQlahaw, a larger tumor than the contI'ou only
insiglfificanllY. exceedJ tile 1'III#fber ofpain ahowillg die rewrse. This might indicate that in the

, few animals,~for SOlIN ncr.ron. are .,.;ti\Je to ,. (RF) aptJSIITe, tumorgrawth is #hmI1Dted
stToIigly." (Sfdt"ord, 1993) EAd-:Hoc Aaoc. PCC 96-326 Petition at footnote 128]43

, .
, , ,Some COIII,III." 011 .tady 117.J. eMpand to stud)' 111.11 are:

- #7. t 1 used ~planted tumon cells VI. ##7.9 which _ a chemical carcinogen to prOmote

• the SAR. exposure levels in ".9 were nell' the "'Hisb'SAR- in ##7.11 at which no effect,was

" seen. and 80~ 1#7.9 and #7.11 laW 1M) promotioDa1 etrect at an SAIl of3lbout 10%-42% oftbe

Commission'. hazard threlhold.
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I

- one may specWate that there is some thJeabold mecblnism ofinteraction in the brain S\1ppressiDg

tumor promotirn IlUCh thai at the higher SAR of#7.9 this threshold is ex.cec:dc=d while at the Low

SARi of#7.11!it is not activated and thus permits brain tumor promotiOD. A parallel for this

may be found~ consiclering X-rays. It has been noted. "Low cIo.ftJp with X-ray.f 01rats at1M
I

tiIM 01ENU~ge has been reponed to sharply NdIIcs _.qwm incidm« ofintJMc«J brahr
. ..

glial trlIIIors...;(reviewed in Adey. 1997). Yet. it is known that while high do_ ofX·rays ClIft be
,

. . used to treat abd reduce tumors, that some low do_ ofx-rays can also serve u a eateinQgen.
; . .
,

: :a. PDA.d~A co..eats OR' aaimal D' waal' It1UIieI
, 1.1 A FDA'~ oftbe laboratory eYideiace "lIna..,na"" U caB accelerate eaacer

A 1993 rcvi~ of laboratory studies ofRF IItd c:anccr was made by the FDA Ceuter' for Dtivice
, .

. and RadiolosiW Health [given in Ad-Hoc Auoclation FCC 96-326 Petition in Exhibit 7). Thent'

RNiew inc1ude!d within it all ofthc aDimal studies above pubJiIbed through 1m, i.e. studies·In.3

through #7.9,~ a1IO includal Cleuy (1990) noted abQve. The reView concluded that while

there i.1imite4 data,
. "1JIeftJct remailU, hDwvu. that the..wlrJch a:t8Is stlVnBly~ that ",;erawavu

can•....,.at ~,eut__ conditions, ~1BatI tits devlloptMnt o/mallgnant tJImOr& 1'IrU;'
W1'O (live ani_) _ is abo apported by .vltro dt:dtl which hD.r dentOll8t1't*d not only
malignant~0fI but other eJfect& on the celrs growth control mechanisms." .

Since.tbil~, studies f#7.1, 7.2, and 7.10, and #7.11 have been pubtiahecl. AIl·provide d;ata

consistent wi~ RF having a'biological efFect, with 17.1 and #7.2 providing data sbowiDgthe
: . .

CllQ.cer acce1etation effect WI8 sti.tistiCI11y sipifiClDt, asul ##7.10 provide data co_stent:with III

. 'acceleration e,fFect.

1.2 tiPA·makes science policy UIUIDina no thrabold for a carcinogen and states.
"Ba.W,d on Qlmsive sil1ltiftc~,EPA belifNU itJ1f'Jdent to CI8IIIIIe that

,CQ1'Ci1lOge~, ip,cbldlng radiUfIJIClidu, JII* a ri8i ofhetJJth eJfeet& even at low lewis.afaposure.
aa-don tId~ science policyjIItJgrrtmt, EPA CfZlcIIIaIu health risk Ulbrfates aumting tltat.ri.
ofincuI'ring ~/ther cancer or hen~1tJry effect8 is linearlyptoportional to the dose received in
the '"lewmt ~ssw.If [Feden1lleaiater Vol. 54, No. 240, PI- 51659, Dec. IS, 1989]

9. Cancer ~demiologica1 studies further support Ad-Hoc As8ociation FCC-9&-326 and FCC-%­

487 Petition for aeconsir1eration requests
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I

.Thc.Commi~n is urged to re\lisw· the opidemiologicalltUdics noted in this proceedin& .
indudin.~ oftbe Petitions for &con.ideration ofFCC 96-326 aDd. FCC 96-48711Ubmiiteet by

. : .

the Ad-Hoc~on and of the CctDWar Phone TuIdbrce.
!.

Some It1ldnr IllowiDa cucw ell'ectllIIIOdated witIl d1~lIie low level RJi' apotIU'e.

. . 9.1 llesiden$aI study findiag • 2.74·increue in childhOod lymphatic leukemia mortality ncar 'rV
. . l .

. traDImiti......~

9.z~~ study finding a 1.83~ in adult leukemia incidence usociatcd with.1Mns
.close10 TV, fM ndio ttanImitten'

.9.3 ~or a atu~ of20 transmitten it was raportod, -the,.. i6 mdmce 01a .eli. in~

.. riM withdJ~from tl'aluMitter8. .• ""
,

9.4 AJ.7to '3.9 fold increase torvariOUI types ofleukaRia," 3 fold for Hodgkin's disease, .

·lymphOma~ lymphosarcoma, and 2 mId ofany c:IIIqIr in milituy penomel fDqJOsed to· RF

at levels belcny 'safe' FCC liJnits4'.

9.5 hicreased\Hodgkin'1 dilCUC WU reported in MIT laboratory statfwhen compared to a cohort

..ofsimilar pro~ona1s (a phYliciaD cohort wu usecl).13

9.6~ testicular canCer in penona IelfrepOrting GpOIUR to miaowaves. Por a cue

·control study, ~A itatiltically significant UIOCi.tion Was round for~ exposure~

microwave and the other radio waves. The finding held for ICIIIinomu and the other tumor

·~.Il"

9~7 Hawaii st\idy ofcenJUS ttaeta with TV or PM transmitten reports. -Observed inoideDc:e rate, .

ofall cancera tbr males and females wU fOWld to be significantly higher in census tracts with
. ! .

br0adcastin8 t~wers than the·expected rate.(1iblibood due to chance ia1cu than lilOOth) after

adjusting for ~c aftd race.1190,84

.. TWo contro~ 1tU~ sh(JWipg results .COIIIiIteDt with aIF •~ promotion auociatio~
, .

9.1 NeRP 1986 overlooks or miaundentand important findiItas on·. study ofthe MoiCOW
.! '.

.. AmericanBmb~ Study where exposure continued for a 23 year period S1 Since thi& was one of

. two general m~nality epidemiological atudiea n:viewed by NcRP 1986. and because iinportant
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Consid~were overlooked, this wm be diJcuaed in detail. Consider the foUowiDg rePorted
inConnation:

i .

9.'.1 98~ ofthe urban U S _.1.-..- . ..! . . .. poJR-&Vu WU expolOd to a power cleosity ofleu than'O.S

micro~·. ern for freq '. :&0 S4 MHz .i, 1lClIlQOI m to 900 MHz. Contributions to power .~emity

,from trequeDciea over 900 MHz -'4~b .; were .......... Ie, IDd excludes AM frequencies whose ablOrption

by humllDl ~ negligible. ~zj.J

9.1.2Bi~ effeea UIOciated with lIP at 1 .. 10 IcnwaH'-; • ........ cm•

.'.Ll.! At 1~nUcrowatt nII!I' lin' ...,;,.. -:11:"'_---... _.1:... .._...,I .': ..- -S' _u. UllUUUIlRlI -._IIIUIU WIVaI ~t',...-the ability of

. :' chromolO~ stresaod ftom their normal shape by X.rays to return to their oripW positions.54

.'.1.2.2 At~ 0.2 and 8 microwatta per sq. em III epidemiologicalltudy mOM tr8DImitter
;

IfOUP found tpr those 1MDs ncar TV U'aDImitten a 2.74 fold increued risk for childhood
,

-leukemiamo~.

'.I.1.~ At 1* than 10 rnicrowatts per sq. em. a 6 fold increue in microncucloi ,occurred in aittIe

Iivinll Dar ofBF ClqlOIUlC' M\croIIoUClIIli.- may occur whoD~bnlIk.
5O

9.1.1.4 At 10 *' SO microwatts per sq. em. forRF expote:d workers at I radar 'station, ffAlmaflllll1

",;C1'01ft,clei (~tJJehed pomonsof"'"DNA) were morw~rotu in warkm with
, .

lIIiCTOWQW thtin with vtnyl c/tloridte (and than with contro18);"·lreported by W.Il. Mey5S aD ,
1 .

.. studies of~-Vrbovac et at (199QS6,1991''>}

,.a.3,&poaurO,levels at Russian and Eutan BuropcID u.s. embauies w.etC near 1microwatt per

.sq. em.
<a)T. at all Bastem European comparison posts were made periodical1y... ·"lew'" (-1

. .

,w;c..-llpM ". an ...... dotoelldtil"F-...F-.- tmiba/1SiU. "1IICl it i.1IIo reported

that. fo~ the U.S. embusY that there were HlIackgrOIInd 'nels near 1 microwQltpn sq. em." , .
. I . .

[1986 NCRI', pg. 211-214)
(1)) MP\a-expooureby !beMl*lDW IlIIIbuIY - S micn'JWItII per "l. c:lI\. (ealopl tbr

, .a I month peridd trom JuDe 1975 to Feb. 7. 1976). It il also reported that. " '
, "An .ntr.,.".ntanalY8i8of" RFEMJie#d dtat .1ratI'" IItddent Oft theM~

Embassy was p.r.forrrfed lQIer by mgmset'Sandp1tpici*of" JohnsH~ l/niWr&l'Y
. AppIIIdPIrpIc8 Lo/ftJIVIO'Y". 71My..-,J~ - potNT dm8/fIoS than tJrme
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Energy ".na,e..nl Sy••ms
1408 E. JOPPA ROAD

TOWSON, MARYLAND 21286
PHONE: (410) 828-91-44

FAX: (410) 828-4713

June 10. 1997

Ms. J. Hoce
Kinko·s

AE: In..lletlon of 3M Scotclt.in' ft( WUblngton. DC Stofl

We propose to furnish all labor. material and equipment to install 3M Scotchtint 1M Window
Film to windows for the location of • Tne price of this proposal is listed below for the aM.
films BE50NEABL or RE35NEABL. Plea•• do not hesitate to contact me if you have
any questions.

Store Front (&) ..neIs $ aD.GO

Our prtC8S would Include the following:
1. A complete tum key operation.

2. A 3M 10 Year Warranty for both labor and material should cracking, peeling. optic
distortion or demetalizatlon OCQJr.

3. A 3M one year glass breakage warranty should failure result due to film application (limit
$500 per Window).

4. All work to be performed by in-house. 3M trained employees experienced in applying
films such that tenant disruptions are mlnlnized.

We thank you for this opportunity to pl'9&8nt thiS proposal.

~rely. ..

Terrya~
5818& Executive



I

, '; provided by~ S** Dqartmttnt ftCIp'for OM rewnJing 0/24 microwtllt8ptn' sq. CIII. In one
rOOM dMrlntla? howperlodorJ 24./Qnw11y 1916." [1986 NCRP, pg. 211-214] :

, Thus, his likely that the avcnp txpOlIUte bY the U.S. MOICOW cmb~ wu Iimi1Ir or
I '

tmIy anlhtty~ than that at the EutemEuropean"1_. Note th8t expo,lUt~ • ~

U.S MollCOW~ U.S.~~opean~ exee.ied levels to which 98.8% of.~ U.S.

uiban populatipn were exposed.r- 8.1] Given this relatiwly much greater 'bac1qp'ound' ,

'expoSure at th~Moscow and~European posts than for the U.S. population. it is unclear

Why NCRP 1.6did not mattion thia point.
" I

9.1.4 Cancer~ other dilellC mortality at the MoIcow Illd Eastern European ernbauia

'(from Table '~6. page 91 fromLUienfcld et aI.• 1978]
,

: Moscow Butem'Butopean

i Ob~ Bxpeded Ratio Observed Expeeted ,ll&tio

',All causesof~ 49 105.3 0.47 132" 223.7 0.59
,

, Cancer i 17 19.0 0.89 47 41.1 1.1
(~~Iasfna)

Non Cancer deatba 32 86.3 0.37 85 182.6. 0.47
[~n cancer ~'computations ift each cohmm above were made by the Ad..Hoc AtIodationby

. IUbtracQDg frl,m1 the total deUba the cancer deatbI] .
, 'i '
, The authors ~I.ain that for just the Moscow State:Department male employees'the mortality

ratio wu 0.47. They explain that this tneUIS,

: "that t1Nir mortaltty aperiena.WAf 43" ofthat o/thatof.~ pofIIIkitiOJl oj
: the Uni.dStpta. This lower mortality ratio unot totG1ly. fIIfIaJ1'C*d IincI it ,.,.,..wltat

': .·htu bun t:*~bedas ,he 'ItIaltlry 1WJr'ker eJfect'whiclt fWIIlt8from ,. selection ofMIIlthy
" ' , indiVidIlaJsfl!r ,mplo,.m in ",.di.,g.mft",.,.,."..apnct... In'addition, 1M degree 01

.'ection isJirolxJbly even gretlterfor tl88ig",.nt to tIte. ""'*po.m. "[pS 84 ofLilien&ld et all
. .'I· .

Thu~ a 'healthy Worker effiIct' seems to 'OCQlr for both the Moacow and EastcinBuropeaD
I

,'embaUy ~loyecsa Corthe·~ deaths, with the nOll-oCIIlcer deaths being.about 42% (~.7%

to 4"10) 9f~hafWOuld be expeeted for a simiJai- group ofthe U.S. population.
I 'Give+ the abOve, one might speat that the 'hcaltby worker effect' would allO .apply~, .

cancer~. and would 8xpect tbatthe~ ofcencer deIths would be about 42% oCtJ1at

expeetcd for: a 8irniIar U.S. popuJaion; However, thiS· does__. Rather, the, number of,

, '



.cmcer deatbl ~S 2 fold greater than whit WOuld be apected &om the 'Ialthy worker etl'ect'

estimateb~ onnon-~ deaths.

sinWarlv, a review oftbil study in ID JEJm pubUeatiOD concu.rnKi with the abow Ad-Hoc

AIaociatian Qalysis and reported that mortility &om cancer "wasproportI~1y moreInqllfmt

than·the od.~ CtJIISU ofdItItIt in both~." Given tbat thi. i& one ofthe moltim~ .
, .

· findinp of~ study, it ~ unclear why NCRP 1916 did not mention it in its nMCW - preaunably
l' .

these findinplwerc overlooked or JniIundentood during the NCRP 1986 nwiew procell.,

'.1.5 Reaso" for ·controversy:

· '.LS.1 T~ claiming no RF etreeta were fbund cho. to u.e the Eastern Europelft SfOUP u

· .'Controls'.. Then they correctly fiDd no cIi&rence between tbe '~ntrolB' and the 'exposecr.]
! . .

·.:'.I.!.2 Tbo~ cIaiming:RF efFal;tI appear COMistcDt with. cmcer auociation use the U.S~

population u!'controll' 'aiId both the MollOOW and Eutem·Europem cmbusy employes u'

· 'exposed'~ the :aF cxpoaure lewis ofboth groups are IIioWar (based on the NCRP 1986 RP .
. .· '

. '. review). 1ro';ca1ly,. the NeRP 1916 review takes the appl'olCb ~f9.I.S.l even though in the
, .

eXposUre·~ provided in this review it is IIeIIl the exposure'levels oftbe two groups are dOle.

, 9.1.6 S1iID"~: The data sugeata that both the Moscow ad Eastern European embuay

emploYees:eexposed to:arouDd ID -wrap of 1 to 2 microwattl per sq. em, whic1l is a~

grater than~ to which 98.8% ofthe population is8xpoled. LaboratOry and epidemiological
. ,

studies ind~e that chromosomal damage or IUppreulon ofrepair, u well u iDcreued~
; . . . "

rates have~ associated with RP expoue level.. of IIfOUJId 1 microwatt per sq. em: Both
, .

. embassy~8 were 1ikdy oxposecl near orjust above tbia RF exposure level.

Conclusion: the U.S. Embassy study results are CODIiItGllt with and are in tho direction.ofIil

. auociation~cancer With duonic low lcvcb ofRF irradiation.
I .

· '.9' Heart di",eRF link at within 1992 ANSI1IF.BE 6mits nisei doubts about protOCtion

. provided by the ea.nmiuion'. limits: An epiclaDioiogy study found suitable for staDdanl·1IeCting
· "· .

.by the committee. prepuina 1992 ANSJIIEEB~ed lID auociation between beart·di...., Bud
. : . . ..,

RF QPOsur~. Thefe were two RF wave lengths, short,wave at 27 MHz and UHF at 2450 MHz.

The distn1Mion ofstudy respondents using ODe or both of'tJreie wavalcmgtbs wu: Only UHF:
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U6, Only So~ Wave: 941, UHF and Sort Wave: 1487. While Ultra lIOUIld and infra-red

diathermy were alao studied. the only heart diseue effects found were associated with RF

exposure. ~en the 35+ respondents were studied uaociatiOD with heart diseue and usina

either UHF or Short WaVe wu fcnmd when COIIIiderins number oftreatmeDts per week, length of

amployrnent lind the both ofthese factora together.

The maxb.num partial bQdy exposure with • 1meter applicator - operator distance wu

~rted to b+ 16.58 mW/sq. em at the wllilt. 'The.1m ANSJI1EEE staDdmt alloWi for partial
. .. .

body exp«)SUI't 24.7 mWI sq. em at 27 MHz aad 20 at 2450 MHzM. Since afiiuIing oran

uaociation~ RF and heart diIClUCl wbal tho maximum local body exposure was repoI1Od

as 16.58 mW~sq. em, this indicates that CJqJOSURllevds allowed by 1m ANSIIIEBE u'lIfe' are
i

associated with increased risk ofheart,disease. Aslumina: the relaticmahip isco~ between the

. maxiJiwm pot=r density aDowed by 1992 ANSIIIEBE and ID local SAIl of8 WIkg. the findings

ofthia study"Ie doubts about the protection provided by the~on'slocal body exposure
I

limit Of I WIq.

hi addition, this maximums are for the averap of6 minutes.ofexposure. The authors report,

that for the u~cr 35 asCI' group the mean number ofmiDutes~ 3 feet ofthe UHF or Short

Wave equip~ i.leu than 2.8 minutes. Thus, actual GpOIUI'C for leu than 3 minutes'could be

double the~ allowed for 6 minutes, aod yet 1992 ANSIIIEEE would still CODIidcl' thi. lure-.
'.11. NaP~ewedU.S. NaVIIBtudy reportl for stltiatica11y ligniicant increaseci RF

Usociated m~rtality risk and also increues in cancer risk CODIistcnt with a RF cancer JinkJI.. Thi.
I

study ofNavY personnel during the Korean War defined a Low exposure (mc:1uding radio men
I

and radar ~tu0rs whose,duties keep them·. &om .puIse generaton and antennae) and High

exposure~p (snduding Technicians in FJectronics, Yo Contro~ and Aviation Electronics).
I

I

ExposufC~wu bued upon their poteDtial for maximum expolUre and not average' OXJ'OIUR'.
I

Por' example,~ to the 1Iigh axpoIUR' III'OUP. the audlon report.
"'1'Iwir IIHkm exposure",,", be wry 1Dw, per1ItIpI below 1 .WI.rq. c",for duty hovra, INt.iT
~~"'is offNlrliCllklr hlNrut~ it"qwntly includu~~.than
100 mWlsq. cPl. H
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It is also~ that the 'Low' mtpoIURl pou.p wu exposed to levels "well below J ",WIIt.
I .

. CIII."~~~e1088 term dote orlbe 'low expOlUte' group may be lower, tke same, or

·higher, than • 'bigh' ~posure 1fOUP. Since there is evidence that there are culD'd~ etrects

trom RF ~sure .(sec section xx below)~ it is unclear which ofthese two group. are at IQber

risk. Therefo~, that the Study found little mortality or morbidity di1ference between· theBe group.
I

does not resore any qucstiona conceming RF effects.

p~iy recognizing this problem, the autbon determined a 'hazard number' which

estimatedtbe jpoteatial for exposure based upon'each individual's lIeI'Yice biatory..Only those in

the 'High'~ groups were Biven a hazard bumt.. The tact that 27.8% ofthe. ElccttoDic

· Technicians~ a 0 hazard IIWDber further rai.. doubts u to the re1atiODlhip between actual

exposure and!beiftg in the 'High'.exposure group.

TheN~ repOrt states, HOft owraJlana.{ym. no adveT. effeeu wre dsteet«l that COIIId be

attributed tokFEMradiotion. "[NeaP. 1986, 104.1.1]

It is unci" how NCRP 1986 could come to the above conclusion. given fim:Iinp of

· ItatisticaDy silnificant association of'overalI' mortality with poteDtial increased exposure toD, •

statistic;a1ly siPticant UsociatiOll ofrespiratory cancer aiKl potential ina-eued eKpOllUl'e to RF,
i .

and a co~t pattern (althouJh not statiaticIIly IIignificant) of50% greater mortality tIwi

expected in ~e group with the potential for highest apoaure compared to other exposure &roups.

.Please see below. Given this, it appears NCRP 1986 overlooked or milUDlleratood the
. .

significance c(tfR, findings ~ this papers. AccordinslY. the Commission mould not rely upon the

..NCRP 1986~" but rather DOte the Jtudy provides evidence ofadverse ltF affects.

Given the abQve, it is more meaningfUl to compare groups 'With different Hazard Numbers.

Ymdinp incl~de:

9.10.1 The ~thors report IUl incIeued ov..n riik oftnonaliiy was IiDbd to increuing R.F

HazardN~r. The tikeHhoocl ortlle auociation ocwniua by chance was 1.. than.3%. The

ratio ofob~to expected deaths wu fbr Huvd.Numben O. l~SOOO. and over SOOO: 0.82,
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0;91 an4 1.231 respectM:ly. ,'The biPcst Huarcl Number group 1uId a mortality rati~ that W8I

SO'/. more (1~/().12 c I.S) than the group with the lOwest highest Hazard Number: group.'

'.10.J '~~tbotsr~rt a statistically sipifiClDt~ in respiratory cmcer was linked to

increasing~dNumber (libIihood due to dumge wu just UDder 5%). The ratio ofo~

to expected d!t-ths was Cor Hazanl Numben 0, 1.-5000. IJJd over 5000: 0.•2, 0.86 and 2.20

respectively. lndicating a significmt inaeue builk for the IqhestHazard Number poup.

9.10.3 Lymphatic and ~poeiti~ mortality ratio. U'e consiitcnt with RF link: ,, ,

~~ other cancer groups (dipBtivc orpbl, lymphatic and bemltopoeitic~ and
;

other) ,iftile~ diaposis eate&0IY with only ] CIIeI in the highestHizard Number '1fOUP is.
, axduded(~ organ canccn) them the mortI1ity ratio is OODJistently higheSt for the biJbest

Huu'd~ SWUP for each CllDel'diapolia catepy. For example, coMistent with the

, findinp of ~.1-9.S of~ higher canceriDci~ ofthe blood ad lymphatic systemi. for
, '

this diapoufi category.:tbc monality ratiOI ofthc 0, 1-5000. and 5000+Hazard Number JP'OUpa

, Went~cly, 1.09, 1.04, and 1.64 (with the aual c:uc COUDtI beiJig,6, 12. 8 -reIpeCtively).

Thus the lno~ratiO,for the bigheat Huard Number group wuS~ areater than for either of.

the other~ srouPs. Thus. while the IUtbon'did Dl;)t report lltatiatic:al aisnfficancc,~I due

tosrDann~
i, '

9.10.4~: Other malignant aeoplums shoWed IIIIF link is Hazard Number increued,

where for~ 0, 1-5000 and SOOO+ Hazard Number tp'OUpI. the mortaJity ratio washi~ tbr

the highest~Numba' group. being ,0.78, 0.12, aad 1.17 respeGivcIy (cue coUnta wn 6.

12, 8~y) - note that 1.17 i. 5Q%'higher than the next'bigbest,mortllitY ratio.
, '

Thus for tbe!four cancer dapolia categories With more than 3 cues in the highest~
, '

, ' Number ,",P, the mortality ratio in the bigbest Hazard NWnber group wu 50'.4 .... tID aD)" ",:,',

, otha- Hazanl Number.

, 9.IOo!~ oftho,Circulatc;ny l)'Item Ibowechaults conaiStem with 9.7 above~
I '

, an UIOciati~n ofheut diaeue and U eJq)OlUI'e. The mortality ratios for the 0, i.sOoo ad
. ; . '. .

5000+h~ 8fOUP were: 0.94. 0.83, and 1.17 (aetuil~ GOOnti were 36, 73,41). Thus, the
;
I



, " 'mortality,rati~ for. highest Hazard Number group was 24% (1.i71O.94) the next hiaheat,hazard

,'number. ,

".~O.6 l'hus,! the findins ofincnucd mortality for all CIUIeI ofdeath beiDa~~

inCreased~lIllF eKpOsure was a r.wt ofa'pnerat teDdlDCY for the highelt Hazard '

,N~mber~ for each diaposia category to have the higheIt mortality ratio. Why NCRP 1916
! '

. &ned to~ this finding is unclear) ad presumably is duo to ita beiDa overlooked or "

rriisunclemodd. This rUle! further doubts u to the~or~..ofthe NCItP '1916. report aDd
, ,

the proteCtio. its limitl provide.
, ! ,

9.11~~ lymphatiC;, bematopoieticc:ancerad I_emia amoD8 amateur radio'
: ! '.
operators. Aj study ofCalifomia and WuIiqton amlteur 1'Idi0 oplDtOJ8 found a statisticaUy

. : ! .' . .. .

significant~ in the proportion ofdcitha IDlODI amateur radio operators the canc:en liated
!

a1JoveM.I'. !,
, 9.12" Brain tt.mor monl1ity riIk iDcreues imong men with electrical and electronicsj.

, 'i '
, IIso ~oiaedlto RF'I. Brain tumors..-e more pnMIent in worbrs in electriQl BDd oloctlOldc:a

!

, jobs whot~ to be both eXposed to 1lF ad to tbD1eI &om mlder (wbiell is typiCllly lead UId tin),

, ' and ttom 14)~. Authon~ "Risk oftUI1'ocytiC ",.",QIIIOIII t1IosI electl'ollics
. .. . .

"" 1IItBIIIfac.-e\and repair~ken i1JcmlMd'with t.iIIrtItion'ofirpoItn to tmjoldamong t}to.w
. • I •

i
, 'employedfott. 20 years or ",en." ,

i . . .

TIleRs i, ~ttle data to IUgeat that lead alone could ClUte brain tumors. Autbora repol\

, "~-+Sa,have be", ct11IdMcted ojMri'en~ to letJd in battery plonta and

_efte,.,. an4 none oft1tue. htIN indiet*dan aeua risk ofbrain CtIIICU." AlIoJ for. c:urnnt
I

st1my'author. rqJOrt, "Tlwre was no inaea#tl brrJin tIIIItor JffOI'tQ/ity risk among",',.,ieo, '
,

. preSIIIIIQbly +act OCCIlpIJti,.n IJ'POft'N to 1eDd.1I

While ~or& ,epol1 numerouS mlvents, "w.wd throtIg#fotIt 1M electricalcnl.~c.J
I . . •

. .! .

, ,Intillatry an~nnetUY1to~lU. "OII1y Dne Btudy sugested an po_Ie brain cancer link ana
. I . .

reported. "~tMnce 0/astroglio.ris iii ,.,6i1!l"'d to ~lchoroform 6y inhi/ati0n91. '

There is ~dcnCC that the etreet ofJmown~ can be aecelerated by CXP0IIW'C 'to llP.
i '. '

For exampl~ coasider a,Jtudy what the bowD.sbJ~en3~4 benzopyrene~ applied to
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