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Mr. Chairman and Members of the Subccmmittee;

I am Dr. Eilliott S. Harris, Director of the !I0SH Division of
Pilonmedical and Behavioral Secieace. Acceompanying nes :oday-;re Dr. Wordia H.
Parr, Chiecf of the Physical Azents Lffects Dranch, ‘. Willio= E. Murray,
Chief of the Radiation Sectisn, and Dr. Zory R. Glaser, Directecr of our
Special Hazards Evaluation Frogram in the Division of Criteria Documeuta-
tion 2nd Standards Develipzent. We are pleased to have been invited to
discuss the NIQOSH programs relating to uvccupationz2l exposure te radiation.
Ve have discussed the four specific quastions raised in Senator nngnussn;s
lecter of May 26 in a sepa*ate lett=r to the Chairman.

The Ratinspal Institutc for Occupatinial Suifety and Health (HIOSH) was
establizhed by the Occupational Safety and Mealeh Act of 197C (P.L. 91-
5%6). Prior to 1970, the predecessor crganization of NIOSH operated usder

' -
the goaneral resecarch authsritiez of the I'ublic Health Scrvice fAct. bBetween
1968 2nd 1971 a small po;ticn cf our rescurces wero devoted éo the

dl: ticn fou t. TFollewing passage of the Act, FIOSH was given specific
responsihbility vo develsp recormendad standards for wiposure to a broaa
rznge of occupational hazerds, including radiatiszn. A Radiziion Section

k]

was ectablished in 1972 1z the Thysieal Agents

-— -

Lffeors Branzhy ¢f MNIGSI.

Ve do net hava authority under tne,nh distien Contral for Hzalth 2

)

fety act of 1962 (P.L. 90-602), whichizon;erns the public health axpaces

of radiarion emissions from electronic produces Howevaer, under the

Ccrupational Safety -and Henlth Act, IIOST hus several vital fumectisas
Telated tc occupational safety and health. These inzlude the condust of
research progrems, the performance of hazagd evaluations, field studies.

corbidity and moartality studics, the devrelofnisnt of veocemmended standarnds,

the dizexmination of infermacion to emplerers zrnl ennlnyens, the provicio.



of technical assistance, and the conduct of training and education
progrems. Many of thsse are concerned specifically with ionizir;_ nd pon-
ionizing radiations.

The decvelopment of criteriz documants as a lasis for standards for the
ccecupational exposuve to chemical and phy=ical hazards is a continuing

activity of NIOSM. These critaria decurznts ave prepared fov the purpece
of reccrmending zn occupaticnsl health or safety standard to the
Occupaticnal Safery end Healih Administreticn (CSHA) within rha Desartrent

of Lawer (20L), which is responsibhle fcr setting and enforeing standards to

protect weoslhizre., It is thie zoal of the Iastirute to identify the health
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cilecas produced b a et or procear and Lo recormend methods to
evaluzie and contiol tha hazard. Defore tha dacuments sra transmitted they
wdearpe 2mtensive internal review andraxternal review by nunagement and
ttple assosilations, organized labor, aczdemiz, State and Federzl ageacies,
ard professicnal sscisties. ore thoa 65 crn iteria documants Tevenniending
stardards £3r ocecusztioncl exposure have bern tronsmitted to 05i,

including docwiants oa hot envi:onne its and ultraviclar tradiation.

Decumants involving consideration of woriter racdiation exposura slznaed for
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comnleticn durdng ficcal yesrs 77-81 include radiofrequency (BT

erove radiation, Infrared radiatinm, aad ultrasonis radiatisa. In
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additioa, arcrICeria document W l be develepad for weldirg amd braz

. processes, valich hawa radiation evposure ascacts.
P ’ . T
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One of NICSW's smajor efforts mandated by Conzress Is the srtudy of
industvizl cazeinogens. Sincz 4t is well estzblished that foniein:

LT IP

radiation induces ecancaer in man, WINSH hao inftiated a study to snuTvew ths

current knovwiedzce of radiation-induced. cwrc:naqglu. 5. The inferanitien
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will assist us irn estimating the pctential carcinogenicity of the various
forms of radiotien and help to update the National Academy of Sciences 1972
summary report entitled, "The Biological Fffects of lonizing Radiation
(LEIR Repcre).

For the past deagndz, NIOSH and its predecessor organizations have been
gathering, analyzing, and publishiing epideniolanic data oﬁ the hazards te
vorkers from radon dauziiter products present ir the uranivm miniag and
rilling operatiens. It wgs this work which first identified the lung
cencer probloms smong wrzulum niners. Efforts weore initiated t; control
exnosura, and a cohort oi oaxposad woarkers is being-fallowed as partlof our
surveillxnce activities. This rescarch on vrorniuva miners wvas also
inserumental in develcering field neothods Eof neasuring radon daughters,
procedures for engineeriny controls, ard medical monitoring proceduras Eorv
the diagresiz of luug cancer,

KIOSH has providad techniecal zssistance, upsa regquest, in addrzzsing
provlems froum radiaticn-penerztins equipzen:, For example, bacause of
employee concern for the possibility cf encessiva ionizing radiation
ezpocure, the Fadaral aviation Adzinistrzticn (FAA) znéd the Air Tzaaspert
Asscciation (ATA) requzsced MIOSH te evaluate the potentlial rﬁdiation
hazards to airport personnel werliing with ba ag5e X-rtoy inspe:fion units.
HIOSH performed thié'scrvice, and ccnciuded that the employee doses g:re‘

well Gelow the OSHA exposure standzrd, and that the radiatiom hozasd wus

mininzl,
EO=TOUTZITNG RADRTATICON 7 .
A large part of HIDSH present aad fugure radiztion eiffort is the non-

ionizing nrea. Qur evies:ss inelude programs on visible, funfrared,
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ultraviolet, laser, radiofrequency/aicrowave radiacion, and ultrasonicz

radiztieon.
Ultrvaviolet Radistinn (UV).
NIOSH traansmitted a criteria document oa UV to the Departnent of Labor

in 1972. 1In addition to a reccmmenéed occupaticnal crposure standard, the
docuncni a2idressed environmental dzta, bic-effects, quantitative
teasureients, and pretecticen and control messures.

The UV portion cf the spectrus is responsible for sunbum, and can

preduce eye camage. Prolougsed einnosuvre to UY radiaticn vesults in

hyperpigneentation and the possibility of skin cancers. Anothar less common
effe:t of ultraviolct radiaticn on nermal siida causes tha vicrin to develop
trechling, daplguanuaL‘on, precancerous tumsirs, basal and zguanous ceell

cancers, and waligpnanc melanomus. Welding aves, and certoin sun tanping
-

lamns, and industzial Jumps and dryers cau erit large amovanz of UV
radiation and have thc'potenczal of producing thesa eilincts in workers.

he following arcas vwere identified in the UV criteria docunient cs
reguiring further research effort: the lack of a portzlle survey
instruzeat for evaluating UV hozards zccording to the rc:or:endﬂﬂ standard,
and the nead for research om th2 acular effects over the wavelengti: range

of 3153-400 aznometers(m=).

o:table.UV:mnﬁi:ors havz becan develepad and are presently undeorgeing

testing and evaluatLOﬁ. The National Bureau of Standards ((R8) ccoper;:ed

ing ar KI0SH & TV

in develepiug a t" fransier standard, and 17 establils
calidvratien faeiljitr. Research is alse underwey to-determine UV threshelds

for ocular elfcats in the 300-470 nm rangd.
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IHfrarﬁd R-di’tlo'\ (a.u

Although che near-IR portion of the spectrum has been implicated in
the development of cataracts, threshhold levels have not beén established
as a function of wavelzngth., WIOSH will socom Initiate animal studies to
assess eye damaée resulfing from exposure to near-lﬁ radiaticn. hese data
will be used te assist in the u&VLlOPmQ 1t of an occupational ‘exposure

standard.

Lacers

In fiscal yzor 63 we surveyad over 2,100 lasers in 200 occupational
establishmcn:s in Fhree states, llassaclhusetts, New Jersey, and Californiz
The prerecol incluled a rnviev of the company safety prosram, and a 'walk-
through' suzvey of the laser operating avca. The safety and engineefing
contrel procedures were found to be marginal or iradequatce for 43 percent.
of tho laszers in usfe.

In fiscal yezar 75 JT0SIL was rerL_stnd by OSEA to prepare a c;npendiu:
of luzers vqicn would categorize lasers into one of Eive haza:d classes
spe2ifiad in a recemt drait of Fhe OSHA preoposed standzrd for exposure to
lasers. The repo-t was compiled with the assistance of the U.S. Army
Envirerrental l"vleng Agency and was publislied in 1976. The compendunm

contains technical data on 2,500 laser devices manufactured after 1063.

Visihic Qrdidticn

Wxth_the inception of the Federal ensrgy conservation progras,
questicns were raiscdtabcut the hezlth and sa .; implications essonciatced
with reducéd illﬁniﬁaticn levels in the woruplace. At the ‘direction ef the
Secratary of IIY, MNIOSH sponsorad 2 symposiun on the subject and invitad
experts in the field of illumination from the U.S. and Luropc to presant

their views. Basad on the information avzilable, NICSi concluded thw

[
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only effect on health frcm reduced illumiration levels in the workplace
would be an inereased occurrencsz of eyestrain and thzat there wzs n§
evidence for ary lonz-term permanenﬁ ocular damage. With rezerd to safety;
it was concluded that the standard used by the Genrral Services
Administration {GSA)} would not pose aun additional hazard to worker health
aud safety. The proceedings of the sympesium were published as 2 technieal
report. |

Optical Radiaticn

Additional projects have been pursucd which invelve aﬁ in:eg:#teé
approach to evaluating optical radiatiouw hazards. This includes ﬁhe w,
vigsible, and IR epectrum. TVc are perferming a study in conjunctioq with

the Amcrican Welding Socicty to examine hazards of the welding process.
Optical radiztion messurcments have been nade by NIOEH and the U.S. Atmy
Envircamerntal lyziene Agency on tle most coamon welding processes. under a
variety of conditions.‘ We are also determining wvhether trangparcnt welding
curtains surrounding the welder protects his co-workers from har=ful levul;
of optical radiation. At the rgquest ef the Newspaper Guild, wc have
performed surveys to measure ths radiation omissicns from Ehe cathode ray
tube (CRT) of video displcy terminals (VOT) used in a newspaper ccmpositien
room where 2 young empleyees developed bilateral cataracts. The levelsrof |
optica‘ and RF radiztion measured were several orders of magnituce below

.‘_’

existing occupational expesure guldelines a1d it has nat keen possidle to

-—

esteblisa that tne cataracts are telated to radiztion cmlssions fronm thesc

termlnals.
/
HIOSH has developed a czlibration am d, testing Jacility to assist in
evaluatiny optical radiation hazards. Thils fzzility contains several

staund:zcd sources and darectors for the czlibraricn of laborotory and f£icld
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instruments. We have also initiated a quality assurance program to perfors

long-term studies on the stability, accuracy, and reproducibilicy of the

instrwaents.

Radiof:qugnéy BF) and Microwave Radiation

Workers are potentially exposed to RF and micrﬁwave radiétion from a
large numbar of sources and devices, including a large nunber of radio and
radar traosmittecs, industrial drying, heat sealing ard curing equipmént, )
and certain medical ressarch devices. Consequently, RIOSH is planning a
criteria dceumen: for oceupational expesure to radfofrequency (RF) and
microwave radiation, NIOSH is currently updating an extensive bibliogruhhy
of world literature of the hio-effects of PF and microwava'rédiation;

Rzcent observations raise the gquestion of the fossibility of camcer
induction by TaCr% radar, wihdch is extensivelf uced for tactical air
navigaticn. NIOSH was regjuested to irvestingate the worl liazards zzvociated
with TACAY operator and TACAN repair procadures at Department oE.Defense
facilicies after two TACAXY rcpajrmen had been diagnoused as haviag

carcinama of the pancreas. At uncne of the three survey sites did the
prescnt levels of zicrcwave oé i—radiation exceeé the currencly a:cépted
pernissable exposure levels. WNIOSH is also ccns;daring perforninz 2
retrossactive epidemioclogic stud? to determine whathzr TACAD systenm
repairtnen exhibic an_?ncre;sed incidence of cancer of the pancreas, as well
as carciromas of o:ﬁgr body sites.

¥IOSE becarme aware of several problem areas in the radiofrequency

radiaticn band (specifically 10-300 MHz) in 1972. The first problea to be
. ! :
rocegnized was that emplovers cften were ujavare that they were using R¥F

radiation in their faeiliries., This mar have stamiad Jrem the fact that
4



information was available on their uses. Fbr.:hese and other reasons,
estimates of workers exposed to RF and microwave radiation vary from as few
as 50,000 to as many as 21 nillion.- The second problen 1dcntifiéd was that
there were no survey instrumen:s avallsble vith whish "near-zone"
measuretients could be ﬁade in the field. Third, little informafion vas
avajiable on the biological effects at the racdic frequencies used in
industry.

The National Bureau of Standzrds (8S) ladoratory in Boulder,
Colorado, has developzd, under inte;agency agrecment with NIOSH, RF-
detection equipment capable of measuring the enerzy in the "near-zone' of
the electromagentic ficld, as is the cacse of the worker exposure situations
we hive studlicd, A uniqua RF exposure and calibration facility capable of
sinulating near-field exposure conditions was alsé developed for NIOSH L}
NZGE. This facllity has been used to evaluate commercizl monivering
instrumentation vwhich ﬁanufac:urérs clain te be usable from 10 to 40 lHdz.
Accurate measurerent equiprment aud instrumentation, and standard survey
techniques are essentiz2l IZeor the Sonitoring and enforcament of RF and
microwave exposurc levels.

In our field studies 75 percent of the werhers using GF sealing and
heating equipuent were found te be esrposed to &F radiacion.levéls higher
than the,prqsen; q;sgpational exposure guideline. A majority of these

workers were women, .¢f child beariug age. Eecause recent litarature

-
.

indicates that exposure oi pregnant aninzals to RP radiatisa may harm the
fetus, we are beginning znimal studics designed to determine threshicld
‘ /

levels for tarzrtogenic eifects [rom RF expgsure.
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Radiation Trainine and Support Services

‘Various i1I0SH Divisicns provide support and training functions in the
radiation field. WNIOSH has been responsible for‘the calibration of
instrumentation used by the OSHa Ccapliance Officers in inspectisns of the
workplace. The llsintenance and Czlibration Laboratery nas establisued
calibration procedurcs and techniques for ionizing radiation and ﬁicrouava
survey iastruments. These instruments are routinely calibrated“on.a twelve
month cycle. A radio frequency (RF) radiztion (10-300 iliz) calibration
facility is in the final stages of develcpmén: and will be cempletei by the
end of 1977.

KIJEH presents short-term training courses in occupzticnal safcty‘aﬁd
health &s part cf its resronsibilities for manpover developmeat. The
coursas provide the health profescional with an overview of industrial
hygiene znd safety as Vull as specialized traizing to broadou the
baciiground of the practicing profecsional. Twe of the speclality courses
address the safery and health problems azsceiated with ionizing and non-~
ionizirng radiations. Ceourse mﬁlerials are available to any Federzl or'
State agency and othoer interested groups. The generzl availability of
these courses serves as a multiplying factor in erhancing NINSI's roliz in
training and manpower development, |

Hr. Chairman, éhis concludas our overview of NIOSiH's invelvexcat in
the occupstional aspects cf radiation healrh effects and workar nrotectica,

If you have any questions, my collecagzues and I will te glad zo try to

answer them. 4






