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HI:. Ch:lirman Olnd i-iembers of th.e SUbCO::Llit tee:

I am Dr. Elliott S. Han-is, Director of the l-aOSH Division of .

Biomedical arid Behavioral Science. l\.cco;::p,::m=ting ne today "t ~ Dr. Wordie U.

Parr, Chie:f of the Physical Agents Effects Br:lnC:l, '~'. '''il1i''::1 E. Hurray.

Chi~f of the Radia~ion Secticn, and Dr. Zory R. G1~ser.J Director of o~r

tion C'nd Scn.nc,-;,.rds Devel·:'r~:;.ent. '~e are ple3sE'd to h~va becn :i.iNrrcct to

diSCT.l~S the N!OSH prOe;r2.::'.s rt::btins to IJccur:.:.tior~:ll expoS'.~re to radllltian.

He ha\'e discusse.ci the four speciLtc Gu~stions raiseu in Senator lL."!.gnu!=lc",' s

let;:;er,of Nay 26 in a sep:lrate lettLr Co the Chairn:au.

596) • Pri or to 19le. the pr.edecessor o,::"eanizu tion of IaOSH 0i)~rc; ted u:;d('.r
•

the ~c.ut'~ra.LrE:!:~:lrch auth:.rj.ti~~ of the !'ublic Healt!~ Scr-,.ri<.;c "'~ct:. f,etl-."c~n

1969 .:.nd 1971 ~ sm:lll portion cf ocr r~c~urccs ~cr~ davot~J to the

~~ do net h~v~ au~hority under the, Radi~Lic~ Control for U23lt~ ane

S",fc;;ty Act 0: 19613 {i.L. 90-(.(\2), ~ilicl~ ::on.cer.r.:i t~le public he.alt~i. 3:.;r~Ct.:-;:
. .... -.

. "'. -

of rarli3tior.. ci~iss1.on:; fro~ electronic procucts. Ho;·!(;\v~r, u~,c~r i:he

C': ..~t:P.1 tior.~l S~fety -.incI lkr~lth Act, !;!O~!! has s~vel':ll "ital f.u!':':ti::::~s

rcl<.ltcd tc Occup3.tion:!l S.:l[c:.:y and he.::l1.th. Thes~ i!l~ltldc tr.1'! cc::.d,,:-:t of



,.... of technical <lssis t<lnce, nnc.l the conduct of t:ain1:l.g and e.ducatj.ol"'.

rro£r~3. !·!aU}· of th=se are cO:'l.c~rnecl specifically \oi:!.th 1onizin~ ar.e \"len-

ionizi~~ raJiations.

The cc.... (;:lop~ent uf c!"it~l."i~. c!oc.t:n~nt!i C'.S a ~,.:'.sis for st2r.dards fer the

of rc<':o:~~:1':iin~ ~ll occ~r',ation::il he<llLh or sc.fct~· stc.nd<lrd to the

of L ,'-~- (':"'Ir.~) ··~Jr·l· 1.'5 r"' .. .,.. ... ,.,.,..: ... 1"" Cc.- s-t~in'" a-'"l.,.,; l j ' ... , JJ _ .... , ,', .6 .\. _ ... L ...:" t' ..." .... ..;. • 'J _ l;i;, .&.... \: '- V ... _ enforcing st~ndc.rds to

pr(;tc.'.':t '.,,~~=::::::::~. It is the ~o<::l 0': the Institute to icier-tif)" the heillth,

i .. ~: r.:. ~ubzt:~~c or proce~~ nnd to

-

additiv:l, a cr1ter14docUIn.:.nt 0;·;il1 be cevelcpa~ .f0l:' wcldi ..u 8:':.(1 bra-.:ins



3
(- will assist u::: in e.::tim.:lting the pctential carcinogenicit)· of the va::-ious

fc:i:l.S of r.:'.c!i~tic:1 and help to upc.l:lte the N3.tional Acad£.m~rof Science!> 1972

SU~:lr:r rcport entitlcd. "Tha Biological Effects of lonizin& R.adiation"

(UEIR Repc·r:).

For t;-.e p~st d~~"1cl:., :rIOSH. and its predec~5~nr org:lniz<l.tions have. been

\:orker:.; from re.rJon dau.;;i:t;:;r F!'oducts prcscot in the l:raniuI:: m1.n1:1~ au.:!

tdllin3 oper:lticns. It "HIS this ~;ork wh.ich first identifi~d tli.~ lU:lE;

cC'.nc:t" p:ohl~5 Cl.mO~lC; ..n."allium ;·~ir'.crs. Efforts \·;,crc. initiated to cor-.tro1

SIJ::,vcill:'~l1ce. c:.cU:.. itic':;. This r(!scti::ch en ur:::r:iu:::l. minc:::r:'s \·1;1S also

proccd1lrcs for e!lsinecri~'<; cont!'ol:3, ar.,J t\~c.l :teal moni tC'!'inb p:'occ.uur~z ;;or

er.,plo~'e~ concern for t~lE~ 1'l0ssi1.JUiCj' of e:;,':c:;siv·~ io!'!.izir.~ r:.adiation

Assc..:i~'l.tion U.!A) requ:.s:cd ~;IOSH to c'Ie.lu."1te the potcntl;ll rac!i;J.tion

NIOSH p~rfo::":'!:ed this' scre.'lce, Rod ccnclud.::u that the ~p1oyt!!e. doses ~'!~l:e

D:l.r".. ::..::l:.l.

I

A lar~e ?~rt of ::!OSU i't'C!scr.: ilo'l.c1 fU:Nrc r:'!.di:ltioi'l cffo!'t: is t;lC t'!.C'!\-
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ultraviol~tt laser, radiofr~quency/micro~~ver3di~ti~n, ~nd ultra~oni~

rad:';:,tion.

Ultt'aviol"t Radi.~tion (UV)

NIOS:! tr,;:,nsr.ittecl a cr1teri.:l. docume~t 0""1. L"V to the D~partJJent Clf. Labor

in 1972. In addition ~o a recoi::mended oc.cur:aticnal ~::p"su!'e ~t:3n1~r~! t tr.~

r.te4surCJ":1ents, and protC!,:'ticn Clild control mc.:.s:Jrcs.

'£h-: 1,;',' portior. of the s;:cctru:::. 1::: rest;c!lsihle for sunburn t ::.r.d can

hy:ccrp~2::~~t:lLit,n 3=:.d the possibility of skin cancers. .A.r.otl:~r lesii CO==:'"lrl

erfed of ultL'aviolc.''". radiation on l\cr~l sLin c~u~es tha v1cti.~ to develop

car-,ce:rs, and Ic..:llir;n.::.m: mcl~n(l~s ° He1diiiZ ilr.'CS, and ccrt~in sur. ta~Hling

•

ro::.tli;lci.,n. and h'lve til'.: potential of prcduc:illg ~h.Cl;;C ef r~cts in ~·..or~:~r~ °

T!lc f~lloHillg aI:~S ~;~rc id~utifie:! in ch.::= UV crit~riCl UOCt:::iP.l~t .::s

rl.:.quirin:; furtl:c.r re.searc.h effcJ: t: the l::.c;'. of a po: t:.1'.10 survey

and t!·u: nead fer raseJ.rch 00 t:l':! il~ul~r effect3 over the ~\tlvelcn:;th l:anse

Po:tOlble., UV.. -~Q1l1:0:'5 ha\·~ bc.=.n devcl.cp:!c.l an.d, :a.r~ pre:scr.t1y unccl·gC'il'.~

. .
testiug ar,~ evaluutio<1.. The ::.:l~ic:-..:tl Eure:.au nf-?tc:...,~~::cs (:·m~) cC'orer.::.ted

for ocul.:ll..° e::£~cts in. tile JOO-40~ ....5 l',:m~c!•

..-/'
-/
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lnfrured R~diation (IR)

Although the: ne.L'l.r-lR portion of the ~pectrum has been implicated in

the develoF~ent of cataracts, thrcshhold levels have not been established

as a function of ~lavele.n~th. ~aOSH will soon 1niti~te animal studi:as to

asse.ss ey~ dama~e resul~ing fro~ expo~ure to near-IR radiation. Tllese data

,vill be used to assist in the developme~t of an occupational -e:.:posure

stand~t'd.

Lasers

In fisc~l y~~r 63 tie sUl~ey~u over 2,100 lasers L~ 200 o~cup~tional

estab.li:il:'!icn:s i:1 tiu·el':: et:J.tes, !!c3ssQcL1:!:letts, Ne.t-r Jersey, and California.

The r,!'~to::ol ir:.chde:J ."1 r~viev of the cOUl~:'.ny safetr prograiu, and a "walk-

th.!'cuc;h.'· :;l::-VCY d th~ laser oper:J.::ins c:.~:ea. The s:lfet~· and e.ngine.ertng .

cnr:.trcl pi:'OCecuTc::: \.ere found to be t:J.argina!. or ir.:tdcq\l.J.t~ for 40 percent,

•
In fiscal yC,:ll: 75 ·:·rr.CSii. t·ms reC'luc.st~d by OSF...\ to prepare a ccr-,pendil.O

of l~;:,;""r~ ~lhich ::.'C':Jld catcgorize l;>,ncrs into ona of five h'lz.:lr:l classes

Sp(;~·:i.Ci=d in a !'~ca ... t draft of the OSHA p!:'opo~cd ~tand~rd for £:xflosure to

la~ers. The repCI:-t ~,;~s cot:~i!.cd with the o:ss1stan~e of the t.:. S. Army

contai~s :ec~~ical data on 2,500 lase~ d~v1ces ~~nuf3ct~reJ af~er 1963.

Visihl~ R:J.di~ticn

W!tb..the inception of the Federal energy conservation prol;r3.!n,

questiC:l3 \r~re r~isC'l" tl.bout the hc::.lth and s:lfetY i~plicat1o~s o=.:;s(')ci~:cd

tnth reduced 1l1tL"11n.:lticn lev~l~ in the ~..or~pl~c~. :\t the dircc.tio::. or tho;;

S t f ·1""''' '''fI''''-;' ""0 -"~.... .# • 1I'IIl .... th - b· t decra ':'l.l.j' 0 lw.;. ... , •• "";:,.\ ,51- ns.:>r-= ... ~:~?~::;4\.1 ... ".. • '! ::li~ J cc al'.,
e::parts in the f ielu of illu:lin3.tior. fro~ t:l~ U.s. a:ld l:u::opc. to

invi:~c

prcs~nt

thci:: vic'.:s, l)i.l3;d on the ir.fornlati\)!l av·:oilablc, }~~C$it coacl1ltlc.d lh:...~ t!i.~
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only effect on health from reduced illumination l~;cls in the workplace

would be an increased occurrenc~ of e~str~1n and th~t ther~ w~s no

evidence for a~y lon~-te~ permanent ocular darr~;a. With regard to safety,

it ,"Y.2S concluded th.:lt the standard used by the Ge:nr·ral Services

Admini~tration (GSA) would not pose an additional h.:lz~rd to worker health

and sa:'E':.ty. The proceedings of th~ sYiLlE>csiu:n ,"7ere pujlishE:d ns :. technic'll

report.

Optical Radiation

-
Additional projp.cts have bp.en pursued which involve an inta~r.:i.ted

appro<1,ch to e'laluJ.ting optical radiation hazard~. This includes the UV.

visible, and IR !:pec:tr.urn. l'~c ~re perfcrr.1.1.'l~ a stud}" in conju.nction with

tll.a A.lllCric:m Helding Socict}' to e.xar.-..inc hazurds of the loY~ldins process.

Optic~l t'adi:.!.ti:"lt! mC'::Sllt'C::H:l'i.ts h.:lva bec.n L.aue b:: ::IOSll an.d t~l~ U. S. A'r:i.lY

variet)' of conditions. t{e arc also deternin1n:; Hhethlar tran:;parcnt "':'21di~o

curtains !:urrour.cii:\$ the ~·..clder protects his co-t:or).:crs frow. h:ltfu.l lE:.v(,~.ls

of optical radiation. At the rcques t of the Ne'<Ts!,,3par Guild, ':·7C have:

performed ~urveys to Jr.E:3:;ure the radiation ~iss.i":-~s £ro1.'1 t!l~ cathode ray

tube cen.T) of video cispl.::.)· tC!rmin.:.ls (','i)T) used ill 3. nc:~·~sp::?cr cc::tpositi~n

room ~vhl;lr.::. 2 youn~ empl"yees developed hila :e!'al cat::lr<l.cts. The lev~ls of

opt1C.11 Olnd RF. t;ad.ution me.:l~ured ~·ere se....eral orcl.el"'s of t:agnituce belo,·;
.' ". ",', ::~

e3ist1r~ occupationAl ~~csure suidel1~s and it has r.~t heen po~sib1c to

establlih.· thnt tiiec~tar3C:I:S are relJ.te:d to radiation c:,,;",cosions !::'f.\::: these

termi..'3ls.
I

lilOSli h:as J.e.vclopeJ. a. cillibratiou :ma, tC'.$tir.~ :acilitr t·;"lassi.stin

evaluatil~! optiC:~ll r.:ldiation h:lz,J,=ds. This f.::..:ility cant':lins s~verL1.1
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instr~~cnts. We Ra'le nlso initiated a ~ualiti assurance program to perform

.-,., long-term studiiaS on the stability, accuracy, and reproducibility of the

ins tru:nents.

Radiofre1uency (Rr) and Hicro~·rave Radiation

\-J'or!~~rs are potcmtiall)' e."Cposed to RF and ::licro~,~a\'e radiation from a

large nucber of sources and devices, inclcdinS a large n~~erof ra~io ned

radar ttans~tte,s, industrial drjing, heat sealing and curing equip~ent,

and cert~in cedic&l research devices. Conse~ucntly, ~IOSH is pl~nning a

crite~ia doc~~ent for occup~tio~a1 expcsure to r~d!ofrequcncy (RF) and

micro~·:aVta radiatior.. NIOSa is curre~tly updC! tin:; en e:·:t~nsive bibliozraphy

of world literature or the hio-effcct~ of r~ cn~ ~icr~wave radiation.

RQCdnt observations raise the ~uestiCln of thc possibility of cancer

inductio:~ by 'rt"C:\:i rild3.r, ~·~h.i.ch is ~~t~l'l.si....e1}· u!:eu for tactical air

n3.vi~rltion . ~lll,)SH .:::1.5 requc,:s :;ed to ir""c~sti5.l::~ th~ ,·~ur!~ h.:\zards .:.::;~ociatE.d

,

-

,.ith TAC.;:·: opere! tor. a~~ '£,;\CA~~ repair pr'o::~c!ures at Derijrtmenl.: of Defen~e

f.?cilitiE'S :'l.fter t~.;" T.~CA1·r rcp=.5.t'i:lcl\ hac! b:;:cn Jiar;nUl;eu as havL'lZ

carcin·':l:np.. of the p.:.ncree!.J 0 At none of th~ three s~rv(::r sites did the

present levll1s of ::.iCI'C~·T",...... e 010

X-radiatio~ ~;ceed the currently a:::ccpted

per::ti.:.sahlc e:-:posurc 1e·:els. i'aOSli is :llso ccnsiderinz pcrfor'.:1i::o;Z a

repc:.i;:-r:::.C:ll e:·:hi1.>it an. incrEased 1ncidenc~ of cancar of the p~ncre...s t as t.,·ell
.. -..

as carcir.o~as of other bodr .sites.

raetiaticn hand (!'irc::cific.:l11y 10-300 NHz) 111 1972. 'rhe first p!'ob1e;~1 to be
I

rccC'e:,:-,i.zcJ lIas th.:lc c.~j)1oyC!rs cften \Jere u")nWilre th:1t they \::ere usinS Ltc

radi:'l.ti.Oil in their f:1cil:.t1es. This m.:l7 have st:!l!'';.,ed i'rCi!1 the f:lct: th·'ll

'.
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information w.::.s available on their uses. For these and other reasons,

esticates of workers exposed to RF and rnicrow~ve rnuintion vary from ~~ few

as 50,000 to as Ck~r.y as 21 cillion. The second probl~~ 1d~~tifieu was that

there ~lere no sur'/ey instruments aV3i1~ble t.·ith which "near-zone"

me~surenents could be made in th~ field. Third, little information was

available on the bio10&ica1 efiec~s at the ra6io frequenci~s u~ed 1n

ir.dus tr)".

th~ ~ational E~reau'of 5c.::.nd.::.:ds (~m5) l~~oratory i~ Boulder,

Coloro.do, has de.v~lored, under interagency agreQ..":!ent with NIOSli, Rf-

detectio:1 e:quipcent cap.'lblc of mea~urin:; the ens:,gy in the "near-zone" of

the t:.1ectro::age:ltic .fiel~, as is the ca£e of the ~ork~r e~:r.osure situations

\o:c h'iVC & tud!!";c\. A uniCJ.uc n.F exposure ~nd ca1ibrOltion filc.i1ity capa.ble of

~i:nulc:t1n::; ncar-Hale c~posure ct)n:iitio:".:.~ was also developcl.1 for NIOSti 1;,)'

N~S. Tills fncl.licy h3!'l '.lecn used to cvalWltc co'!!merci.al monHC'rins

i.nctru;'l!:iltition ~"hich t!LJ.!'!\Ifact:urcrs c1ai."!\ to be usable (rom 10 to 40 l·rdz.

Accur~te :neOlSll=ex::ent eGui~r:C!'.l1:: aud in:ot:,u~ant:!cion,. and s tandOl:,d sun'~y

techniques ar~ ess~nti21 ~or the ~onito:'1ns u~d enfo:'c~~p.nt of RF ~:1~

microwave e~?osurc lev~ls.

In our field etuuies 75 percent of the (·1Cr!'.ers usin~ l~F sealing .:::r.d

than th~prcsc:1t oc:cupatio:li1l e.'posure guideline. A l:':aj ority of thcs~

ilr"Orkers l-.-e::,c llo::le.i..ef c.hild bc.arillg sse. Eec.nuse reccr:.t literature

inciic~tes that cx?osure n: pr~;n:nt an1n~ls to r~~ r~cli~t1c~ ~~1 h3~ the

fetus, ~..e are beginni~; .:mit:.;ll sturlic.s rles1£;nen to detc;;rr-.:.::':1C tll'res!thcld
I

levels fo:, tara~ogcnic ~lfects from RF ~~p~surc.



Radiation Train1n~ an~ Su~pnrt Services

Various ilIOSn Di..,ision~ provide support: and tr:lining functions in the

radi~t1on field. NIOSH.has been responsible for the calibration of

instrum~ntacion used by the OSlt; Ccmpliance Officer3 ininsrection~ of th~

workplace. The :·~intenar.ca and C::.libration L.:lboratc=~· has established

calibr~:ion procedures and t~c~~iques for ionizins radi~tion anc ~icro~~vz

survey 1n~tr~ents. Thc~e inctr~~nts are routinely calibrated on a twelv~,

mooth cycle. A radio frequency (?~) radi~tion (10-300 llliZ) calibration

facilic)' is in the fin31 stages of develcpnent and will b~ cc:?l.::t(·i by t~'l.C

end of 19i7.

NIOSS prcscnt~ short-tcr~ training courses in occupaticnal s~rcty and

health ... s part cf ILS responsibilities for t:l.anpC'·,-.'er d~-,clop:!:~":'lt. The

cours~s provj.d~ the health pl.·o::'es!:ional ~,d.th. an over-.~ic~.. of inclus tr1:-Ll

hy~iene :.:r:.d s~:rcty (J~ ~'1'~l as specialized trCli:'ling to bj.·o.a(~,~:~ the

baci::;rollr.,.! of t!~e r-r.::c.ticir:.S rrore~sion.:i.l. T,,·o of the spcciCili::~- cou!'sc~

addres~" tl'.u safet)' .:.nti hE:llth ~roblcms a:::s;:cinteJ "~:' th ior.izin~ :!.nd rior.-

ionizir.;; radi'l.~ion~. Ccu::sc l:.,;l.terials i'Lr~ available to ':::"l.)? Fuderi?l or

State ag£:1.CY and other interested groups. The gener.::l a\l.:lil~b;i.l:!.::)" Qr

these cour~es sel-ves as a Iil".Jltip 1;"in3 f.:>.c tor in c.n~lC.:'!ci1\g ~nOS~t r S r!1!.;! in

trainjn~ and ~anp~~~= dcvelop~ent.

Hr. Chait1:i.ail. itLis concluc\!S 'our (\v~n.~cu of ~IOS!i r s i nvolve::e:n t in

the occup~ticU31 as;lI!cts cr radiation healr:h ~ftects ~:..ci ,..ork~r ~=~t~cti:,,~.

If you ll~ve ani- questions, my C'.ollcagues ;:m~ .L '~,:ill be Sl",j ~~ tr:.- to

-'

ar.s~rer th.:::."':'..
, '"




