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. SUMMARY

OnMahll, 1987, theNatiord Indtitutefor Oooupetiondl Sefety and Heelth (NIOSH) recaved arequest framthe
Communicaion Warkesaf Amaica, Wadhington, D.C,, requeding ahedlth hezard evdugtion of themicowavetdl
andlong ddanceeguipmant (induding miconvaverepegtas) & Mountan Bel, inldsho Fells Idsho. Thereguest
was concamed with thelegkage of radiofrequency/micowave (RFMW) rediaion from long digance tdgohonerday
eupmat

Messremanisof the RFMW redigtion weremedke on urel6, 1987 around thetranamitters the assodated
wavegLiceruns thetrangmitting and receiving dishes (anteres) and a the Ezet Butterdlay saion. Al
meesLremantsweredf dedtric (E) fidd srength, expressed asvalts souared par meter souared (VAM?), and power
dendity messrements expressad as microwatts per suare cantimeter (UWV/an').

Messreamatswaemedein theMouniain Bdl cantrd tranamiitting dation located in [deho Falls Ideho ad a the Eat
Butterday dationlocated about 40 milesesst of Ideho Flls Ninetranamitterfrecaversand onepeging sydemweare
evdueted inthecantrd tranamiitting dation. All werelessthen the dedion limitsof 10 micowattsoantimeter souered
for power density and 500 VAM? for thededric E fidld messremats Anidanticd numboer (9) of
tranamitter/recaversand one peging Sytamweareevausted a the Eagt Butterday dation. All E fidd mesaremants
weaebdow thedetedion limitsof 500 VZ/M?. One detedtible reeding wasfound with the power density proloe
touchingtheheet Srk insdethetramamitter. At twoindhesfromtheheet sink, levdswarenondaedable The
meesuremat found with the proboetouching the heet sink was 0018 milliwatts per spuerecantimeter (mWian ). The
auret ACGIH TLV islomwW/anr?.

Themadicd evdugion congged of intarvienvswith 8 currant and aneformer eployee. Hveamployessworked
withmicowavesfar anaverage of 84 years (range 4 yearsto 23years). Theather 3warkesmay havehed
oocasond expoaureto miconvave tranamitting eouipmeant None of theseemployess reported having amedicd
coditionwhichthey bdieved weswork releted. All curent workersthet wereintaviewed deried having oedfic
s/mptoms Nonedf thesewarkershed been diagnosad with cataract, which hes bean assodiated with micovave
exposure Thereired worker whowasintaviewed complained of neLrdogic symptoms somedf which havebean
reported previoldy inworkersexposed to micowaveradiaion. Medicd evdugion of thisworke'ssymptomsdd
natidentfy acause

Based onthremessremantsfor Efiddsand power dansity, erployesintaviensand evaugtion of thetwowark
Stes theinvesigatorsconduded thet ahedlth hezard from micowaveradidion dd nat exig a thetime of this
eveluetion

KEYWORDS SC(4811) Tdgphonecommunication (wireor radio) radiofrequancy, micowave, tdephonerday ation, nonionizing radidion
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INTRODUCTION

OnMarchll, 1987, NIOSH received arequest from the Communication Workersof America, 1925 K Sredt, N
Washingion, D.C. Intherequedt, theemployeergresantaive asked for en evdution of thetesting of miccowavetal
and long ddanceequipmant (induding micowaverepedters). Theevauation wasoondudied onnel6, 1987 by
meearing the RFMW radidion from thetranemittersunder adtud useconditions

BACKGROUND

ThisMaountain Bdl fadlity ispat of agid of miaovavetdgainonerday dations Through thediations long didance
(tdl cdls) tdegphone calsaretranamitied from paint to paint by frequency modulaed dedromegreticredigion. The
rday antaresare usLdly located aop buildngsor mounianssnceit islinedf Sght tranamisson

Thetranamitterfrecaiver frequency isather 6 ar Il GHz and the autput power of thegenerdarsisather 05, 1.0, or 32
watts Incoming calsarerecdved by thereodving antenes Sorted and rouked through thewaveguide sysams
argified and tranamitted viathe tranamitting antenato the next rday dation

METHODS

Thetranamitting equipment of interest to thisrequedt islocated a 299 C. Sredt, Ideho Flls Ideho and a alocation
refared to as Ead Butte Rday dationwhichisabout 30 mileseedt of Ideho Falls Messuremanisfor REMW
redidionweremedeondl thetranaiitting, reodving and peging sydem equipmant & bath locations

A Hdlicky Madd HI-3002 meter eippedwith thedeatric fild probewes usad to mes rededtric fidd srengih
Themete reedsout invatssouared per meter souared (VAMP). Theminimum detedableradidionlimitis
gopraximately 500 VAMZ. Power dendity messLrementsware mede Lsing indrumentation owned and operated by
anengnex from Bdl Laborataries Muray Hill, New Jasey. Theindrument ussd wasthe Narda 8316 sieswith
an 8321 probe.

Only tedmicd parsord aepreat inthetranamitier arees: Eployess position with respect to themiccowvave
ucssvaies All messremantswaremeded addancedf 5anar a thedosest posshleddance Any worker
exposrewould befar lessthen thet mesared because workers arell ocated much farther fram the source then the
panswhaemessrematswaetaken Thiswasnat apradem during thissurvey snceno Efidd sregth
expoareswaefound and anly onedlight reeding was aosarved with the powver density prabe. Thisreedingwies
008 mwWi/art andweswel bdow the ACGIH TLV of I0mwW/an?.
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V.

EVALUATION CRITERIA

A.  Bwviromaid

Asagudetotheevduetion of the hezards posed by workplace exposures NIOSH fidd &t enploy
environmatd evdugtion aitaiafor asssssmant of anumber of demicd and physicd egats Theeaitaiaae
intended to uggest levdsof expoareto which most workers mey beexposad up to 10 hoursper day, 40
hoursper wesk far awarking lifeimewithout expariendng advere hedth effedts  Itis hovever, impartant to
notethet nat al workerswill be pratected from edverse hedlth dfedtsif thar exposresaremaintained bdow
theelevds A smdl paraatage mey expaience adverse hedlth effectsbecause of individud susogptibillity, a

preedding madical condition, andlor ahyparsasitivity (elegy).

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenard
evironmat, or with medications ar parsond hehitsof theworker to produce hedlth dfedsevenif the
oocupationd expoaresareconirdled & thelevd st by theevdugiion aitaion. Thesecombined dfedsare
often nat consdarad intheevaugtion aitaria. AlSo, some bdanoes are aosorbed by direct contact with the
skinand muoous mambranes and thuspatentialy inreesethe overdl exposre: Frdly, evaugtion aitaiamay
dengeove theyearsasnew infammetion onthetaxic effedtsof an agant becomeavalade

Thepimay sourcssdf evironmantd evdudion aitaiafor theworkplaceare: 1) NIOSH recommeanded
expoaurelimits(REL'S, 2) the Amaican Canfarenceof Govemmantd Indugrid Hygienss (ACGIH)
Threshdd Limit Vaues(TLV'9), and 3) the U.S Department of Labor (OSHA) cooupetiond hedlth tanderds
Often, theNIOSH REL 'sand ACGIH TLV'sarelower then the comesponding OSHA dandards Bath
NIOH REL'sand ACGIH TLV'suadly arebesed on morerecart infformetion then arethe OSHA
dandards The OSHA dandardsdso may bereuired to tekeinto aooourt thefeesihility of contrdlling
expoaurssinvaiousindarieswharethe agantsare used; the NIOSH REL'S by contredt, are besad primatily
onconoamsrdaing tothe prevention of cooupetiond dissese Inevduaing theexposurelevdsand the
recommacetionsfar reducing theselevdsfound inthisrepart, it should benated thet inoLetry islegelly reouired
to meat thoselevd sspedfied by an OSHA dandard.

A timewdghted average (TWA) exposurerdasto theavarage arbome conoantration of asubdanceduinga
nomd 8- to 10-hour warkday. Some sUbdtances havee recommended dhort-term expoaurelimitsor calling
vaueswhich areintended to supdlamant the TWA wharethare arerenognized taxic effedsfrom high
short-tem exposres

Prestly, thereisno fedard radiation pratedtion gandard for cooupetiond expoaureto RFradidion a
frequendesgrester then 100000MHz . However, the Ameican Conferenceof Govemmentd Industrid
Hygenss(ACGIH) hesrecommeanded threshdd limit vaues (TLVS) for dedromegnetic enargy with
frequendesfrom 10KHzto 300 GHz 2. Inthefrecuency rangefrom 110 300 GHz, ACGIH recommends
thet the E-fidd srength bekept bdow 3.77x10* VM and thet the power density bekeat bdow 10 mW/an?
or 10,000 uwW/cn?. These TLVswerebased uponthebdief thet theprimary physidiogicd effect of exposure
to dedromegnetic enargy (inthe 10 KHz to 300 GHz frepunecy rangg) isthamrd, dthough nonthemd effeds
waednconsdaal Theabsaption of RFenargy into the humen body gppearsto behighest inthefrequency
rangedf 3to300MHz
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B.

Bidanice Effetsof Redidrenuency Redieion

Redidrequency (RA) redidionisthat partion of thenonianizing dedramegneic goecrum from gppraximetdy
001 - 300000MHz Theprindpd hidagicd effect of RF rediationishedling of tissues® Theextart of heding
isprimeatily dgpendant onthewaer contant of thetissueand theintensity and duraion of the RF enargy. Mot
patsadf thebody have auifident blood supply to disspete heet resLiting from absarmtion of R rediation.
honeve, theeye (epaddly thelang) isparticulaly vuinerdbleto hedting Snceit ladks an effident blood supply to
dsspetehest. Conssquantly, damege may ooour to thetrangperant cdllsaround thellensreauting inthe
fomation of cataradts* Other tissueswhich didlay high sansitivity to heet indudethetetesand bran
(goedificdly thereicuiar formetion of thelorein gemand hypatrelanug)®

Inaddtiontothemd effedts asomtion of RFrediation may reaitsin nonthermdl efedtswhich may coor
without amesarddleincreaseintissiear body temparature, and a RFfidd drangthslower thenthose
necessary to causethamd effedts® Nonthamd effets havelbeenwiddly reported in the Soviet and Eagem
BEuropeanliterature. Effectswhich have baan destribad but poorly sUbstantiated indudethoseon thenavous
system (heedkdhe fatigue initghility, dtered mamao—y fundion, dltered BEG recordings and degp disurbences,
and effedsontheblood (Jleukocytods thrombocytopenia). Al reported are sivedting, hypatenson, dygones,
chest pain, cardiac arhythmiag and dnengesin blood levdsof ezymes hamones and immunity fadtors
Thesedudies hovever, hevebeen severdy aitizied for prolemswith suljedive messremantsand for laok of
goproprideexpaimeantd desgnand datidicd andyssdf deta

Expaimantd and dosavationd detafrom animé and humen sudieshave nat hoan cardinogenic or mutaganic
effetsresiting fromexposureto RFradiaion. Humen dudesindicatethet no taratogenic dfedsooaur, but are
incondusveasto whether rqrodudive dfedsooour. Animd dudieshave shown somergarodudtiveand
teraoganic effedts but theevidenceisoiten conredidary. It gopearsthet the

reprocucive dfedsin anmascordaewd| with RFnduced hest produdion. NIOSH will soon
compeeaaitgiadocument whichwill review in ddial the patentid heelth hezards of R rediation

VI. RESULTS

A

BEnviranmantd

Redigion messramantsware mede on ninetrangmitterrecavarsand one peging sydem at thetwo locaions
Nather leskege nor expoarewasfound & thetwo dationslocated in dsho Fellsand Eadt Buite: Theonly
reecing found was 0018 mWian? for the power dansity a the East Butte Rdlay Sation. Thismeesremant was
tekenwith the meeaLiing proetouching the heet Snk onthebedk Sdedf theunit. At twoindhesfrom theheet
srk levdlswarebdow detedion limits (0 micowattsan?). Theewereno sgnificant equoaresduing this
uvey. Restsd dl equipment monitored & theoantrd tranamitting and Butterday daionsarepresantedin
Tadles| and 2, repectivey.

Medcd

Themadicd evdugtion condged of intavienswith 8 currart and onefamer erployee. Fveenployess
worked with micovavesfor en average of 84 years(range4 yearsto 23years). Theathar 3woarkasmay
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VII.

VIII.

have hed oocas ond expoaureto miconvavetranamitting ecuipment. None of theseemployessreparted having
amedicd condtionwhich they believed weswork rlated. All curart workersthet wereintaviewed dened
having padificsympioms: Nonedf theseworkers hed been diagnosad with cataract, which hesbean
asodaadwithmicowaveexpoare: Theretired worker who wesintaviewed complaned of nerdagic
s/mptoms someaf which have bean reported previoudy inwarkersexposad to microwave redition
Medcd evdugion of thiswarke'ssymptomsdid nat identify acause. Thisworker hesnat worked around the
tranamitte/recavasfor ometimeand hissymptomsdill pargs. Hissymptomsare exaoateted whenever he
fedsheisexposed tomiconvaves It cannat bedateminad if hisconditioniswork related,

CONCLUSONS

Tharewaeno sgificat eqoaresto RFMW radiaion duing thisauvey. Theehavrebeenvay little
modficationsinthismedhinay inseverd yearsand it would be stfeto assume thet hevardous exqpoares arevay
unlikely to have ever coourred around the curent equipment.

RECOMMENDATIONS

Thereisno coredtive adion nedied Sncedl messramatsware bdow detedion limitswith theexagption of oneand
it weswdl within sfelimits
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Copiesdf thisrepart havebeen st to:

1  MaouanBdl

2. U.S Depatmat of Labo/OSHA - Regon VI
3. NIOSH-Deawve Regon

4.  |dsho Sate Depatmant of Hedth

For the purpose of informing affected employess aopies of thisrepart Sl bepoded by theemdoyerina
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Tadel

Redidfrequency Messramatsa Catrd Tranamitting Sation

Tranamitter
Bay Recaver
No. LD.
2193NT Wesem BHedric TL-1
2194RR Wedan Hedric TN-1
2196NT Wesem BHedric TL-1
2202 Wedem BedricTM-1
2206RR Wedem BedricTM-1
22114 WetenBedric TL-2
(postion 1)
22114 WetenHedric TL-2
(postion2)
22115 Wetem Bedric TL-2
(postion 1)
22115 WetenHedric TL-2
(postion2)
- MadordaPagng
Sygam
BEvadugtion Criteria(ACGIH 1987)

a Mountan Bdl
inldeho Fdls Ideho
Jurel6, 1987
Power

Ouput

W)
05

32

10
10

10

05

05

05

05

Nomirl

Frequency
G
11
11
11
6

6
11
11
11
11

0.15

3710t

ND =lessthen 10 iWW/ar? for power density messLrementsand lessthen 500
VM2 far Efidd messremat.

E-Feld
VM)

ND

ND

ND

Power
Densty
(MW/C)
ND

ND

ND

ND

ND

ND

ND

10



Page9 - Hedth Hazard Evauation Repart No. 87-169

Tade2
Rediofrequency Messramatsa Butte Rday Siation
a Mountan Bdl
in Eagt Butte, 1deho
Jdunel6, 1987
Tranamitter Power  Nomird Power

Bay Recaver Oupu Fepexy ERdd Deaty
No. 1D. w G2 Va2 (Wviar)
ABIRR WetenHedric TL-1 05 11 - ND
ARR Westem Hedric TN-2 05 11 - ND
303FR Wesen Hedric TL-1 05 11 - ND
302NR Wesen Hedric TL-1 05 11 - ND
ALRR Westenm Hedric TN-1 32 11 - 018*
402FRDRR  WedemBedric TM-1 10 6 ND -
403FRD Wesen Hedric TL-1 05 11 - ND
406SIRR  WetanHedric TL-2 05 11 ND -
406RRSD WedemBetricTM-1 10 6 ND -

- MaordaPegng 200 015 ND -

Sygam _ —

Bvduetion Critaria(ACGIH 1987) 3710 10,000

ND =lessthen 10 iWW/an for power density messirements and lessthan 500 VAM? for Efidd meesremant.





