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EXECUTIVE SUMMARY

Th= reporting pericd January 1 through September 30, 1976, is bsing used fox
this report as a one-tims transition peried because of the changs in Federal
fiscal years. During this period, the National Institute for Ccoupational
Safety and Hes=lth (NIOSH! expanded its efforts in the areas of recommending
standsrds and investigating occupaticnal cancer. The Instituts slsc began
initiztives concsrning women at work ané the issuance of Cuzrzant Intelligencs
Bulletine to inform the publie, as well as the occupstional health cormmity,
of newly discoversd Bealth hazards affecting workers.

RECOMMENDIEC SIRANDARDS

In devsloping standards, NIOSHE is considering previcusly unussed data banks
and informmation develeped by other governmental agencies, trade associsztions,
and lzsktor unions. Thle permits the identificstien of cccupational safaty and
k=2lth hazzrds sofficiently eazly to zlicw for gatiszing information so that
the eritezriz documents will rafiect an evalustien of 211 pertinsnt dats.

NICSE plans te producte approximately Z4 criteris documents z yesr. For
the 1978 regorting pericd, 22 docurents wezrs completed and 3 documents
revissd for transmittal to the Deparitment of lIabkor. Existing recormendsd
starndzrds will be corsidsred for update every 2 years. Cuzrently, 13
racomxendsd gtandavds ars baing urdated. For the joint NIGSE/Occupaticnal
Ezfety and Health Administration (0OSEHA) Standards Completicn Progranm
(SCP), NIQSH, during 197€, completed its technical input for ths project

by compiling 94 Draft SCP Technical Standards and transmitting them to
ths Deparitrent of lLatox.

Revisad cozl mine standards includes 2 new standard maximum exgosure to
askestos issued March 10, 1876. This provides for coal mines thes ssms stan-
dard for asbsstos as the cns covering other workplaces. Recommended revised
stand=azds for sirborne contaminants, noiss exrosures, and sanitation havs
also bezn davsicored. Statistical analyses of dats dsrived from 2 € 1/2-ve==
inhzistion study of monkeys exgos=d to bitmminous cozl dust have been complsted.

Tasse onziysss zrz beinz evzluzted 2z 2 baszis for improved stazndards for
thke protsction ¢f coal min=zs.

CCCUFATIONZL CaNCER

In 1876, the HIOSE toxicology rassarch progzar placsd mzjor emphasis ugon
bigh=predustion industrial chkemicsls whose carc:.ncgemc, mrtagenic, and
terztogsnic potentials were unknown.

A major progran designed to study the hazard of ceal tar in producing
bronchogeanic carcinorz and gther cancers was completed. An 18-weomth inhala-

tion study describing the carcinogenic effects of coal tar aszosols on lahe
ozratory animzals wes alsp completed.



A contract was awarded to review the world litersture published during 1971-
‘1975 related to the carcinogenic properties of ionizing and nonicnizing
rzdiation. & state-gf-the-zrt report will be preparsd to summarize the perti--
nent literature identifyving specific gaps in the present knowledge of radia-
tion carcincgenesis. Also, it will state recommendations for future ressarch.

NIOSH had co=sronsorsd the New York Academy of Sciences' 1575 Confersnce on
Cccupationsl Carcinogenssis. The papers pressnted were published in 1976 anﬂ
constitute a major. contrlbutlcn in cccupational carcincgenesis.

Expe:zmantal an;mal rasssrch was' conrinusd on:

(1) ths pathologic effects of zbrasive bla.tan'materzals

{2} factors influencing the careinogenicity of smeltar dusts (lncludlng
suifpr dicxids),

(3) tuxor induction by arsanic in rats on nubwitionally deficient diets,

{4) molecnlar mechanisme in ogcourationzl cercinoganesis, and

(5) the co~carcinogenic efiscts of asbestos and benzo-(a)-pyrens.

The 1975 edition of The Registzy of Toxic Effects of Chemicazal Substaznces, an
‘annusl NICSE publication, lists 21,728 different chemicals, including over
5,000 new chamicals. It provides specific taxicological data on eackh. Ths
new listings include 1,913 carcincgans, 34 mutagens, and 295 tezztogens.

Exammles, not nacessazrily all inciusive, of additional efforts to increzse ths
datz bass on which action could be taken to protect workers from exgosurs to
carcinocgans include:

(1) 2 study of cancer in relation to occupation, campleted in September
1878, to identify severzl strong correslztions betwesn occupaticn and
cancar. Specific occupation/cancer relations were leather workszs/
blzdder cancez, daizy farmers/bladder cancer, ana hairdrassers and
cosmetologists/genital cancer.

(2) Completiorn of & computer f£ile to includs date from thes Nation=l
Canesr Institute publication, "U.S. Cancer Mozrtsility by Coumtp: I950-
1889, The file includes cbs=zved nuxbers of dsaths and ags-adjusted
da=th rates for each races and s group, by cancer site, for the
total UG.S. pepulaticn and for every U.S. county and state.

(3) Eolding = syrzosium on ARoril 30, 187€, on ths possible associztion of

 leuk=miz with the manufacture of styrane-butadiens rubber.
Thiz gymeosiux allowsd indunsktry and labor, a2s well as resszzch scien-
tists, to discuss mutuzl probiems and to exchangs &at: toward taking
nezessary action.

(4) Praspazation of detailed analyses of cancer mortality patterns within
cokes plants. The data wezs ths most curzent pressnted at the OSHa
coke ovan hezrings on cancer risks assoclated with employment in
specific work statioms arcund coks ovens. ' _

(5} Investigzticns inte the possibility that the reaction of formzldehyde
and ionic chloride compounds in selected work enviromments producss
bis-chlozomethyl ether (BLCME), a2 potsnt lung carcinogan. Waile -



numszous studies are available to document this effect, datz describ-
ing its formz=tion or extant of ogccurresnce in the occupationsl setiting
are minimal. The kinetics of the suspected reaction have besn devel-
oped, walk-through and detziled industrial hygiene surveys completed, -
and a2 final report is in preparation.

(6) Study of coal gasification pzocesées involving many of the polycyclic
hydrocarkons that are closely related to coke oven emissiocns, which
have besn assoclated with excess risk of lung cancer. Ths purpoase of
this industrywids study is to characterize thess worker exposurss and
to dafine gopropzizte industrisl hygiens and contzol technolcgy prac-
tices thet will ke of use in reducing excosure levels..

(7} & zetzospectivs cohort analysis and industrizl hygiene study of a echart
of U.8. workers having sufficient latancy to demonstrate any chronic
effects from benzesn: exrosura. This study was initiaked becduse pravicus
studies have shoewn the associaticon betwesn benzens exposuras and dsm=ge
to ths hemstcreistic systs=m and devslopment of lecksamia.

{8} & zetzospective moztaliity study to evaluake the poreatizl for excsss
cccupaticnzl disssse awony pesticids formulatozrs. FPublished studies
on- pesticids formulators have shown thes nesd to evaluste the risk to
them of chronic oz long-latency dissszses, such as cancer, kidnsy and
liver dissases, hypertenszion-ralaied dissasss, znd abnormelities of
cffspring. Existing studies axz far from conclusive znd, beczuss of

~ the natuzs of the industry (i.e., potentizl high exposurss among a

large but diffuse pcpulamcn} » & retrospective mortality study was
needad.

WOMEN I¥ TEE WORX FORCE

Clasely related to the NIOSH Oececupational Cancer initiative is the NIOSE
initiative "Homen in the Work Force." Several projects are undszr way to develop
data that ares not now avelilable on the effects of ccoupationzl excosuzrs on
womesn and the fetus. Thess include pzojects with particular focus on women,

as follows:

(3} mutagsnic and tezatogenic efzects of substances cn the male znd female
repzeductive funetions,

(2} wezkazrz' coxzensstion implications of ezzpﬁg;:e to mutagans and

. taratogans=, and .

{3} 2 cross-s=ctionzl reproductive study of pharmaceuntical worksrs
dizrected at detacting the extent gf zisk of miscarrizges and bizth
dsfects in the offspring of exposed wozrkezs. '

Similar studies ars also being initiated on workers expossd to dimethyl form-
anide, carkbon disulfids, lead, and chioropzens. The results from thess
pzojects, with an evaluation of how women ars affected, will be published as
they become available.

In addition, under an interagency agzesment with the U.S. Air Porcs School of
Rsrospzce Madicine, ressarch has baen done to determine the effects of zzdie
frequency (RF) radiation on lymphocyte division respeonse in animals and cell
cultures znd on ribonucleic acid (RWA) and deoxyribomucleic azcid (DNA) structure.



A publication is being prepared describing the results of this study.
Fu*uzre RF resezrch will concentrate on the potential teratoaenlc effec;s,
sinces most Lndustzlal RE sources are cpzrzted by women.

NIOSE cospoansored, with the Society for Occupational and Environmentsl Health
and the ¥Mational Foundation-=-March of Dimss, the “"Conference on Women and

the Workplace," held in Washington, D.C. , June 17-19, 1976. The confersncs
wzs a state-of-the-zrt presentation of the scientific, social, and political
implications of woman 2t work. A publication of the proceedings is availeble
from the Sorviety for Occupationzl and Environmental EHsalih.

CORRENT iﬂTEZLIGEHCZ BULLETINS

NICSE evaluatss new information for the purposs of identifyving occupation=l
cafery and health hazazds which are eithz> gensrally unrecognized or mors
sever=a than genezally rescognized. When & Cuzzent Iantelligencz Bulletiz is
wazzantad by this evzluation, NICSE quickly alerds the ecccupaticnzal haalth
cormunity to the unrecegrizaed risks.

Duzing this reporting peziecd, NIOSH alerted the cccupationzl health
ccxmzaity to the potential carcinogenie hazazds of:

{1} Ethylens dibromide (in anti~knogk additives for gasolins and in
fumigants for gzaine and produee), : ‘

{(2) chromats pigments (in paints, printing inks, and floor coverings),

(3) asbestos (in ths servicing of brzks and clutch assemblies),

(&) hexamsthyl-phosphoric triamide (a2 widsly ussd lzboratory solvent),

(5) polychlorinmated biphenyls (dielectrics ussd in most electzigal
capacitors and scme transformezs),

{6} chlozoform (used to prepare flucrocarbons, as 2 multi-use solvent,

‘ and in numercus pharmaceuticals), and

(7) dimethylearbareyl chloride (usad to produce certain pharmacesuticals).

In addition, Cuzrant Istellignece Bulletins were issusd in 1878 for
diaminndinhenglm.than& and gcdiygm azide. (Diamincdiphenyimethans is usesd
in ths prepazration of polyurerh=ns foom = an eroxy ha:d.n;rg—ag;n:i Sedlwn

Ezid=s Ts & clinical 1shoratory reagent which may ersste azn explesive hazzard
Cim plumding systsms.) .



INTRODUCTION

Thz Mationzl Institute for Occupaticnzl Safety and Hezlth (NIOSE) was
established in the Department of Health, Education, and Welfzzz by
Public Isw $1-596, the Occupational Safety and Health Act of 1870 to:

(1) Develop and establish recommended cccupational safeby and
healek standawrds, and

(2} perform all functions of the Secretary of Esalth, Education,
and ¥Welfars under Secticons 20 and 21 of ths Act.

The implexentation of the stated nationzl intent, as expressad in that
Rct, has besn going on sinee 197i. It has not besn as an initial im-
patus, but as a rechargsd effcrt now bassd on statutory regegnition
of a decadss-long concern in the United States with worker health.

Thz concern for worker health depends to z large extent on the effec-
tiveness of NIOSH in the implemsntation of its statutory mandats.

Wnat is the statutory mandate given to WIOSE? Implicit in NIOEE's
cwn title and in ths stated purposs of the aAct (Section 2) "to assurs
so far as possible every working man a#nd woman in the Nation safe
and healthful working condition,™ is ths national-level scope of

the functions of the Institute.

Trie establishment of NIOSH within the Depzzrtment of Health, Education,
and wWelfazrz (HEW) was the culminzation of the organizaticnzl process
in the Federal-level study of the health problems of wozrkers in the
Mation's expanding industrizsl economy. This process had its imitiel,
formal organizationzl expression in 1914 with the establishment of
the Office of Industrizl Hyglens and Sanitation in the U.S. Public
Eezlth Sezvica. It continusd with varions changes in title, includ=
ing that of the pradscessor of NIOSH, ths Burszu of Occupationazl
Eafety and Ee“"“

All of thesse previous organizations were zdministratively detsrmined
znéd then organizationzlly sstellited within verious parent ozgani-
2ations. In 1970, the Rct staturorily defined NIOSE and set it in
an exegutive departmsnt, EEW, as 2 functicning administrative entity
‘to provide the services necessary "to carry out the policy set forth
in gssction 2 of (the) Act.®

HCW DOES MICOSH CARRY QUT ITS STATUTORY MANDATE?
¥NIOSHE is the principal Fedsral unit engaged in resszzch, education,
and training in 2 naticnal effort to eliminate on-the—jcb hazards

to the health and safety of America's working men and women.

Under the Qoccupational Szfery and Hezlth Act, NIOSH has the responsibility
for conducting reseazrch designed to produce recommendations for new oz improved



ceccupational safety and health standards. Thess recormendations ars trans-
mitted to the Department of Labor (DOL}, which has the responsibility for ths.
firm2l setting, promulgation, and enforcement of the standards.

Functionally, NIOSH also operates under, and in accordance with, other legis-
lztion, particularly the Fedezral Cozl Mine Hezlth and Szfety Act of 1965 and
various titles of ths Public Hsalth Service Act, as amended (42 U. S.Cy 201 et szg)

It is tha Occupationzl Safety and Eszlth Act, howsver, that gives NIOSE a llstlng -
of priorities. and a source of cpérational and policy guidelines.

Ta%en hroadly, Secticn 20 of the Act dirscts HE¥ to undertake research relating
to occupational safety and hezlth, including studies of psychological factors,
inmeovative metheds, technicues and approaches, and motivational and behavioral
factors. Section 21 of ths Act dirscts HEF to conduct educaticn programs to
pravids an adequare surply of gqualified personmel to carry ont ths purpesss

cf th= Ack, az well z= informsticnal progzams on ths imcoztance of and propezr
usz of adsguats safery and hezlih egquipment. -

There ars othsr sachicns of tﬁe Ac: that dslinszshe o determins how NIGSE
- fonctions:

Section 20(b)}, regarding imspections for Section 20 functions, makes Ssction 8
{(on inspactions, investigations, and racordkesping) available to NIOSH, pro-

© viding the statutoxy base for ricght-cf-sntry. Ths right of NIUSH %o inspsct 2
privata placs of exployment was affirmed in 2 consent dscree on September 18,
1373. A new Pazt B85z, of 42 (FR., estzblishing regulations govezrning the
inspection ¢f workplacss by NIOSH, was issued on October 14, 1878. Tuhis reg-
wlation was in accordance with Section & (g} (2), which provides that "...ths
Sseretary of Lakor and Secratary of Hesalth, Education, and Welfars shall each
prascrike suck rules and regulations...necessary to carry out thsir rescon-
sibilities under (ths) Act, including zules and regulations dezling with ths
inspection of an expleyez'’s establishmsnt.”

Althamin@zulegaticn of’standa:ﬁs is the responsibility of ths Depsrtment of
Leker unds> Sect:cn.e, HEGSH has paztzcula:‘zn terest in two portions of the:
" ssgrion,

First, S=cticom 6(b) (7} prcv1des that “wheze 2ppzopriate, any such standard
shzll pzescrike the type and freguency of medical examinstions...In ths evant
such medical examinations are in the nature of research, as dsrtariined by the
Secretary of Health, Education, and Welfars, such examinstions may be furnishsd
. &t the expensez of thes Secretazy of Health, Education, and Welfzxe.™ To dzt=,

no promulgatsd standard has prascribed medical examinations for reszarch

purrosss, and those prescribed for regulatory purposes are at the exrense of
the emplevsz. ’

Second, Section 6{g) makes clear the Congressicnal intent that NIOSH have a
role in setting priorities for develepment aznd promulgation of stznderds. This
section provides that "In determining the priority for establishing standards
under this ssction, the Secretary of Lzbor shzll...give due regzrd to the
racommendations of the Seczetary of Health, Educzaticon, and Welfzre regazding

-the nesd for mandatozy standards in determiming the priority for establishing
_such standards.”

-]



Section & (g) pzovides for the prescribing of rules and regulations. It also
covers azuthority to compile, analyze, and publish, either in sumary or de-
tziled form, all reports or information cbtzined undsr the secticn., This
informetion is availzble to the public from NIOSH or the Nationzl Techniczal
Information Service: (NTIS). ‘

To gid in the azez of informaticnal programs, WIOSHE has instituted zn automsted
storage ang retfrieval informaticon system which is avellable to NIOSE perzonnel.
It assists them in the timely reply to reguests for information al:cﬁt coruza=
t:u:nal safet‘? angé health.

In adéition, in the ars= of information ccordination, NIOSH acts as the mational
canter in ths Unit=d States for ths Internationzl Occupationzl Safety and Hezlth
Information Centar (CIS). NIOSE recelves all CIS materizl in miczefiche. It
useg the matsrisl o contzibuts to the autometed stozrsgs and retneval system
data base ard for timely suppozt to CthEIla docuzment i.velapmmt,

Under the provisicns of Sectiens 20 and 21, NIOSE carries out 2 broad pregzan in
ressarch, tTaining, and technical assistance upon reguest and upon its own
initiative. These activities are carried cut through organizational programs
that have besn established on the basis of functional responsibilities. Divie .
'sions and offices in NICSE ars shown in ths chart with branches and sectioms.
Detzils of NIOSE activities as cazzied cut by these units during this reporting
pezricd-are glven in the follcwing pages.
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PROGRAM ACTIVITIES



DIVISTION OF TECHNICAL SERVICES
The Division of Technical Services, through its four hranches,

(]l develops guidelines for occupstional safety and h=alth preogranms,

(2] stpplies techaical information from a computerized datz bass to ths
ressszch divisions of the Institute and the public,

{3} isseminstes, as published, the Institute's recormsndations and
£indings, and

(41 providss editorizl and statistical services for Institute activities.

Ths Divisicn's professionzl staff includes industrizl hygienists, technical
information specisiists, statisticians, safety specialists, grarhic axbists and
illustzatozrs, editozs ané writezrs, nurses, physicians, public L'L_..lt’a advisozrs,
chemists, and tax:.colog;.sts

CIEARTNEHUUSE FOR CGCCUPATICHAL SAFETY AND HERITE INFORMARTION

The Clearinghouse for Cccupaticnzl Safety and Hsalth Informaticn Branch is a
resouzee facility. It provides technical information, frzem 2 computsrized
informatrion stozzgs canter, to the resssxch stafi of the Instituts and to ths
public. The Clezzinghouse, in 1976, processsd over 7,000 entries fzam the
curzrent literatuzs :.nto th= date bas=s.

The NIOSE libzrz»y subscribes to 275 journals and pericdicals in fields related
to hezith and sz=fety and mainteins approximstely 7,000 wolumes as refersnce
sgurzes. The Clesringhouss disseminated 750,000 NIOSH publicaticns thzrough
mailings and at mestings of health and safety professional societies. This
dizzcr distribution is.supplemented by distzributions.by the Govarmment Frint-
ing Offics (GP0} and the National Technical Information Service (NTIS).

OCCUPATICHAT, SAFETY AND EZRITE PROGRAME

Ths Cecupational Safety and Eealih Programs Branch was establiched in 1975 to
develop guidslines for medel health and szfety progrems. Tosse guoidslines aze
intended to defins, for ths Nation's employezs, what camprises a goed, workshle
t=zith End s2fety TToocan. One pzogzax under devzlopment will pzovide ss2li-
evaluzbion technigues which any industry can use as 2 guide in defining critexiz
to use in asssssing the effectivensss of its safety and hezlth prfcograrms.

The Ccounstionzl Szfety and Healtkh Programs Branch alsg raviews, for ths
Depariment of E==1th, Education, and Welfzrs, thosz programs esteblishss by
Federal agencies under Exscutive Ozdez 11807 (Occupaticnal Safety and Health
Proczems for Pefaral Empleysss].

In the genpezal field of publiic Beazlth, the Occupational Safety and Heszlth
Programs Branch is studying the impliceations of h=alth planning and kezlth
mzintenznce orXganizations as sources for cccupational heeslth services. Congzas- )
sionzl n=aticonzl hezlth insurance proposals were reviswed and comments and
recemmendations made to the appropriate agencies.

iG



‘The Branch is devsloping a s=t of recommended hezith and safety procedures to

be ussd in laboratories in the Nztion's schools and colieges. B progzam foo -
vocational schools, for example, focuses on protecting the students fron safetry
hazards. It alsc focusss on making the students, the Nation's future wozkfozrce,
awares of potential health and safety hazards and how to corresct oz elmmata
these hazards when they do enter the workplace.

Branch efforts related to ths NIOSH emphasis on "Women in the Work Forxce"
dezl with th2 mutagsnic and teratogenic effects of substances on the mz2le and
female repzroductive functions. Thes model program details guidslines for the
prevention of wozksr exposure, taiting into account informatrion develoged in
other NIGSE rsssarch projects. 2 study of workers' compensation implications
of exrosure to mutagans and teratregens is under way.

TECIEIICAT DRETORMATIOS DEVELOEMENT

Tha Technical Inforretion Develorment Branch zeseaxchses occupational hsslth and
szfety proklens thoough surveys of plantz and discussions with managezent and
lzktor. The dsvsloped occupstionzl health and safety informstion is wzritten and
dissaminataed to the employer, ths employees, the hezith and safety professionzl,
and the genszal public. Ths EBranch alsc provides writing expertise, editozial
raview, and grzphic arts and illustration service for all NICSE publicaticns
and is resgeonsible fozr ths preparetion of mandated reports.

In the 1978 zerorting pericd, eight Esalth and Safety Guides wsre publish=d on
- the following subiects:

auto and Homs Supply Stozes

Eating and Drinking Places

Farm andéd Gardsn Equirment Manufacturers

¥Yezrzons and Nonfezrous chﬁ::.es

Biliwork Shops -
Plumbing, Hsating, and Rir Qonditioning Contractors
Sczao Frogsssozrs

Signs and Advertising bisplays

The Guidss provids msnagsrent-crientad digests of OSHAR stzndards, explznzations of
heaith and szf=ty hzzerds common to 2 speclific indusery, and inspechtion check-
lists tailozed for the industry. Ths Guidss incorporate resguirements, explain
harzrd recognitiom—-evzluztion-control, and contain recamendsd good practicss.
Tney azre of pexticular value to the swall businessman who cannot affozd thsa
services of a safety and hszlth consultant, or who has no health and safety
staff.

Duzing this reporting pericd, nearly 400,000 Guides weze mailed directly to
employexrs with spprawimately 3,780,000 employsss. To date, over a million
coples of the Hezlith and Safety Guides have Been distribored to exmploysrs with
an estimated total of oyer 10 million exployses.



The sslection of industries for coverage in a Guide is based on a variety of
criteria. Thsse include the number of employees who work in the industry, the
gccident/illness incidence zate for the industry, and the intersst which ths
industzy and its trade associztieons express in development of 2 Guide. Trade
associations, insurance companies, professicnzl organizations, ané Federzl
and Stats organizations ars contacted to assist in securing datz and to do
technical review.

' Futuzre scbject industries for development of Hezlth and Safety Guides includse

Aunromotive Pazts Recyclers
Constzucticon Machinery Mamufacturszs
Hospitals -
Lichting Pixtures and Wizing Sexvices
Eznufacturers and Ussrs of Cazcinogsns
Msatr Packing

Matzl Coating and Allied Sarvicas
Netal Foznituze and ¥attress Manufachtursrs
Miscellansous Chemical Products
Pesticide Pormuiztors

Pre-fahiricated Weocden Bulildings
Buhlic Wareshousing

Saumilis

Sczew Machine Pzoducts

Stezsl Fabzricatars

Storage Battery Manufacturesrs

Tanning )

Textile and ¥oodworking Machinery Manufzecturers
Tocl and Die Shops

Toys and Games Manufacturars

Vensszr, Plywoed Milis

In 1978, = saries of Emplaoyse Good Practices Manuals was initiztred. Thess
Mzrnale aze dizectsd to emrloyess who wozk in & specific industry or with 2
partieniz> hasardous substance or specific egquipment. Ths Manusls eoatain
listings of he=lth and safety hazards and suggestions for conizol measuras
tast tho exployes can adopt throuch the uss of personal protactive esuizmant
. o goed work practicess. Tha=s Manuals also have lists of the contzols that
manzgement must adept to limit employess exposuze to the hazards.

‘The fclic&ring Good Practices Manusls weze publishsd duzing th= first © months
of 187¢: :

Abtzrasive Metal Finishing

Epcxy Wise is Hezlth Wise (epoxy resin workezs)

Fikerglass Layup and Sprayup

Prascription for Battery Workerz (lead-acid stozage battery)
Renfering Plants

Soray Painting

Tannary Worksrs

Uzzthane Foams

Wozrking Sefely with Pesticides (formulating]
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Subject areas planned for publications or which are presently under develop-
ment include:

Ruto Body Shop Workers

Electzoplaters

Foundry Wozrkers—-Melting and Pouring

Foundry Warkszrs--Molding and Corexasking

Foundry Workers--Shakeout, Grinding, and Finighing

Insulation Instzllexrs

Prinring Industry

Textile Dyers and Finishsrs
Tnese subject aress were chosen because of the specific mentien in thes GSER
standzrds of training regquirements for these cperations. The publicstions
will assist the szall businsssman in establishing the training proggarcs reguired
undar the Act zt minimm espenss, effort, and burden. They will also ensurae
that the training reczived by emmloyees mests & ceriain minimmm levzl.

Publication pzroposzls that have bessn well reczived by tzade assac;atlcns,
privets ccmpanies, and lator ozganizaticns include:

Crzne COperztors

Flammzble and Combustible Liguids
Laundry Machinery Opezatiens

Mschanical Power Prass Opsrations
Powar-actuated Fastening Tools

Powezred Industrial Trucks '

Pulpwood Logging

Storasge and Handling of Anhydrous Ammanla
Uses of Respirators

Many of the Health and Safety Guides have besn reprinted for distribution
thronghont an industry or & company’s piant locations. Severzl of the
Ermplcoyze Gott Practices Maznusls zlsg have besn repzrintsd by private=sscicr
emxlovars for distribubicn to the employses.

Eoth the Guides =nd ths Mzmusls hevs been ussf s &ids in msintainiac ongsing,
effzctive safety progzams and in impliementing exmioyze hezlth and safety trzin-~
ing. Many sm=1l businesses havz ordsred multiple copies of the books ané have
digtributed them to 21l of their employess. This establishes g uniform safatvy
and health policy and makes both management and the worker awarze of hazards
and ways to eliminsts or comtzol thexm.

The 1976 editicon of The Registry of Toxic Effects of Chemical Substances
includes 5,228 naw listings. It lists 21,729 substznces and providss specific
taxicological data an each listing. Of specizl importance is the listing of
1,013 czrcinogens, 34 mutagens, and 295 teratogsns. Significant additions to
thes refersnges cited in the Regisiry include 218 citations to NIOSE Czitsria
Dozuments and 1,529 to OSER and Department of Transportation (DOT) standards.

Future publication of thes Registry includes its regular production in micrefiche
format. New data entries will be added for in vitro mutagenssis test dataz.
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To facilitate the utilization of the Registzry in specific occupationzl heszlith
pzoblems, data on eve and skin irxritation effects will alsc bes incorporzted.
An Editorizl Review Board for the Registry will be established to resolve
problems arising out ¢f interpretations cf toxicological information and to
review inclusion criteriz for the chemicals listed.

The Informatiem Suppozrt Sexvices Section provided editorial review and graphics
design for over 100 NIOSH publications.

The Information Support Services Secticon hzs developed a set of detailed guide-
linezs cutlining manuscript prapsrstion reguiremsnts. The adoption of thase
geidelines as 2 paxt of ths NICSE clearance procedurs will ensurz 2 uniformity
of styvle, pressntaticn, and appessrances for all publications.

STATISTICAT SIRVILCES

Thne Statistical Services Branch providss statistical, methematiczl, and related
data procassing saxvieces to the research efforts of NIOSH. The zpplication of
mathem=tical statistics provides for objectivity, lack of bias, and efficiency
in thes confuct ¢f raesczreh investicgations. It also permits detezmin=tion of
the limite of erzozr in the numericzl results derived in studies in cexrtzin
arezs. Tne=sz ingiude the experimsnitel evalu=aticn of the effects of occupzticnal
‘hazards, the dzvelopmsnt of mstheds of measursment, and the developmsnt of
hez=rd controls.

One of the r=jor achievemsnts of the Statistical Services Branch was the

writing ¢of the Occupational Exposures Sampling Strategy Manual. It cutlinss

a decision logic to follow for derermining employes exrosure to toxic substances,
the need for further sampling at certzin levels of exposurs, and ths establich-
mznt of a sthedule for follow-up sampling. Fouzr hundred copies wsre distributsd
for technical review, the draft wes revissd and edited. and the completsd
publicazion will scon bes available. This manuzl will sszve as a guide to
employers. It will Be of particnlar advantags to the small businsssman who may
not have 2 £ull health surveillance and industzial hygiens staff. Also, it will
bz h=lpfnl to the employaer whs may not ke completely familiar with metheds for
estatiishing e=moling strategy.

Since rost exployss exzosuras ere to mixturess of toxwic chemical substancas,
rzthar than to isclzated agents, future smphasis in the Branch's projects will

bs on the nixtures. Erhesis will be on devaloping a dezisicn locgic, procsdures,
ané recoomendatrions for determining the analytical eccuzacy of sampling ths
miwturss. Another £ield of endeavor will be developing metheods for statistical
znzlysis to dotezrmine ths biclogical effects of mixtuzrss of toxic substamcss.



DIVISION OF PHYSICAL SCIENCES AND ENGINEERING
The Division of Physiczl Sciences andé Engineering (DPSE]

(I} develops engineering control systems (e.g., ventilation systsms to
re=xove tozic fupesl,

(2} establishes methods for the collection and test:.ng cof samles taken
at ths mz@lace,

{3} providss lztorztory analysis of thesz samples for th.. cthex z:aseazch.

. Givisiens of NIOSE ,

{4) maintaing and calibeatres the instrumants and ea'u:a.pment usad by
NIOSH and OSER, and

(5) estarlishss quality assurance progzanms for industrial
kygiene laboratories.

ENGIEERTHE . CGEL“?TRQL SE;TEES"

"In 1976 NIOSE began to assess and eveluate the cuzzent technolcgy avzilizdble
for, and used in, th= control-of chemical and physical hazerde. Much of the -
“wozk dealt with ventilation andéd air recirculdting systems,

Programs coxpletsd ware ones that (1] evaluated recirculating ei!h.aust air
fzom industzizl processss, (2) estzblished a work practices progrzn foz
abrasivs bli.a.st:-.::«g’w and (31 set guidelines fox J.ndustr:.al vent:.latmn.

Naw projects in this area aze asssssing the contzol systems used in the plast:.cf:
and resins industries and in industries using cutting fiuids. Ancthsr project
is a followup study to the ezhaust =zir progTam. It will develop guldelines

and criteriz for the design, oreration, and maintenance of safe and effsctive -
recirculation sysitems.. . '

Problems encountered in these projects wers industries' lack of awarensss of
_ths cemizrol systems available to them and lack of standardization for the
DPeErzrmeters negsssary in the proper design of yantilation gystams. Ancthae
problem was the failurs of many industries to use the recormendsd contzols for
~meeting the minimom standards for soms processss and substances.

Plzns for the future include the asssssment of the drycleaning, textile
finishing, nonferrous metzl smeiter, and foundries indistzies. Engineering
control systems will also be develeped for the use of diessl-powered eguioment
in cozal mines and for the contzol of wozker exposurs to careincgens. 2Addition=1
rzsezrch is plannsd in erginesring contzols for pneumstic teccl noiss, heat
shield emissions, ultraviclet reflectancs, and physical agents associzted with
welding and brezing cperztions. There are also plans to updzte the NICSE
Cormpendiwe of Materials for Noigs Contzol.

Protective Equipment Ressarch

New performance criteria heve been developed for the particulate filters in
respiratozs and alss toc impzove ths £it of dust, fume, and mist respirators
themseives. Proposed changes in the regulations for respizator appzoval are
being considezed. Recommendaticons for improvad test methods fo:c organic vapor
Tespirators wsTe received, ‘
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A test system was constructed to evaluate commercially available pesticide
c=rtr1dges against selected pesticides. The purpose of this research project
is to asssss the adequacy of the current pesticide cartridge approval pro-
cedure which reguires ths use of only a single test zgent (caxrbon tetza-
chlozride). Cartzidge service-life against two pesticides has been determined
and results indicate service-lives much lower than for the approvel test agent,
cazrben tebrachleoride.

Thezre is sakisfactory progzess in tha evaluztion of the pressat paint spray
respirator cartridge approval test procedure used at the WIOSH Testing and

" Ceztification Branck. The evaluation of activated charcoal is contimuing with
- ths lnvestlgat;on of the effects of moisture and ccmﬂetlng vapozrs on this
important sczbent,matezzal,

The respirator provisions of approximately 225 Draft Technical Standards frem
the Stzndards Ceompletion Program (SCP) were reviewsed. Other SCP work approved
for publieaticn includes a respirator protesction fazctor document and a contzast
zazort entitled "Recommended Industzizl Ventilation Guidelin=s." NIOSE also
puzlished 2 manual entitled "A Guide to Industeizl Respzzatcry Protectzan

(EEW Publication No. (NIOSH) 76-189).

Future raessazch will.include the develorment and evaluation of a prototype
end-of-service-life indicator for gas and vapor respirators and the development
‘af perfozrmance regnlrements for protectlve clothing to be worn by wozksrs
exposed to carcinogens. VR . - :

Szfety Ressazch

Safety resezzch is dizected towazd the eliminztion of industrizl accidents. To
eliminate siips and fzlls in the wozrkplace, a universal friction testing devies
was develcped. Also, czriteria for industrial floors and work surfaszss wsre
published in "Standardization of Friction Testing of Industzzal Working Suzfac°="
(£E% Putliczticn No. (HXOSE) 76-123).

Ths reas;blizty <t Lﬂﬁfﬁ?@ﬁ head protection and the need for an impzoved
oczupationzal head protection standard wers demonstrated. Research in 1976 zlso
- reyealed the need for standards for fire~fighters' glovas and providsd critezia
for the safecuszding of mechaniczl powsr pressss. In addition, ressarch into
the fzcfozs of impzct resistance and thickness of safety glass lensss has
resultad in suggestions for improvamsnt in the standsxds for absorptive lenses;
methods for ballistic tests, and the necessity foz research into ths charactzz-
istics of cptical protection.
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ANATYTICAL METEODS DEVELOPMENT

Analvtical methods developmsnt involves the collection and testing of air s&mples
taken at the workplace. Currzent regulations reguire measurement of increasingly
erallier guantities of highly toxic substances. To coemply with regulations and
to assurs the accuracy of testing, new quantitative air sampling and enalytical
methods were devalopsd for 4,4'-methylens~bis (2-chlorzniline), benzidine, 3,3'-
dichiorcbenzidine, and cyclohsxzylemine. Completion of m=thods develorzment for
eight OSHR zggulated carcinogens and five polyfuncticnal al:.phat::.c amines, such
as ethylensdiamine and etbanolamme, is scheduled.

Matheds for quantitative analysis of polvchlorinated biphenyls (PCR°'s) and
kepone were developed along with & new, rapid, analytical procsdurs for
datzrmination of benzo{a)lpyrens in coke oven emissions.

Sampling az:d analyt:.cal gactions of the following NIOSH Criteriz Decimsnts
wers c::it:.cally reviewed foz:

(1) aczrylamide

{2] 21yl chlozide

{3) bozon txiflucrids
{4} cadmium

(5) cazbaryl

{€) cazbon moncside

(7] chlerins

(8) ethyl parathion

(¢} fiuorins

{10} inorganic cyanides
{11) malarhion

(i2} methyl parathion
(13} organotin compounds
(i4) phosphine

(15) tetrachlerosthylens
(18) zinec chlorids

The monitoring portion of the Standards Completion Program {(SCP) was completed
in 1878. Fifty=sicht exvizormertal monltoring metheds for toxic substancss
wers validated for preczision and accurecy by NICSH in 1976 and transmitied €2
the Department of Lator for use in the 0SHR Compliance Pregram. OF those
substances in Tahles 2-1, =2, -3, of the CS¥E2 Hezalth Standzzds (1610.1000),
thers werz zpproximately 170 coorounds which did not mest the validation czriteris
of the sempling and an=lytical phasz of the SC2. A follow-up projeckt, begun in
1978 and to run for 3 yesrs, will spend spproxzimstely SO0 man-dzys of effozrt on
each of 130 of thess compounds in order to develop analytical metheds which
mest the SCP validaticn criteria. Over 150 sampling procsdures used to evaluzts
workar ewposure, which were ths result of SCP, have besn mads part of the NIOSE
Sarpling Datz Sheet Manusal.

Validaticn of an analytical method to determine sodium hydroxide mists as
measurad by total alk=slinity has been completed. 2 sampling method was developed
for nitric acid. BAn electrostatic precipitator was evaluated for the collsction
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of large smounts of asrosols from abrmsive blasting operations for uss in tozico-
lcgical studies. & study wss performed to evaluate battery life in pe.?:s::nal '
sa:mnlmg paxps and a report is planned for publication.

Evaluzgtion of the atomic zhsorption spectzroscopy method for beryllium has shown
that there is 2 positive bias in the application of the methed to industrial
hysiene szmples. Altsrnate procadures aze being evzluated. A proposed method
for rercury analysis, which collects anf guantifies (as discrete spescies) ths
metallic mercury end crgencmsroury couponenits of contaminated air, has also besn
evaluzted and impzoved. A new sZmpling procedurs was writisn for elemesntal
mercury. A carsiul asssssmant of the precision and ths detection limits to be
expected for arsenic has Been completed; additional work is plannss to

lower the detaction limit for pracise detszminstion of arssnic. Othsr efforts
have incluifed evaiuation ¢f analytical methods foz le=d, flm:»z:.d.s, and
phosphozus vamz;.

2 fezsibility study is in progress to miniaturize a gas chromatograrh to the

sizz of z pockst e=licuiatar. It would become a2 "personal moniter™ for up &0

16 &ifferent comtaminants. Tt will continmucusly dstermine exposuzres to ezch

cof the substancss and provide ar alarm if the workers are exprosed to a eailing=
bich concentraticn of any contaminant. If the results of this study azs encourag-
ing, a contzract is pla:mea to be let to build = prototyps monitoring instTu- '
ment-

Devalicrment of an instzment was initiated for the simuitansous, multi-
element anzly=ss of ._amles typical of those found in industyial envionmenits., .
Thz instzument would uss ths inducktively coupled plasma optical emission
spectroscopy technique. With the dsvelopment of this system, it will Be possible!
for any ccmbinstion of up to 20 elements to be analyzed per sample.

Portable, batrrery-powsrsd personzl sampling pumps are being evaluatsd under
vezy cold conditions. This ressarch is needed to determine if curzently exist-
ing perzensl menitoring eguipment carn funchkien propezly a2t temmeraturss down

to -50°C. COperating problems with thess pumps under the test conditions azrs

to be identified zng recommendsticns for their solutions provided. ‘

Resezazch into fikrous asroscl samrling metheds and devicss has progresssd with
- the detzxmiznstion of thes respizable fraction of vaxricus fibrous glass asrosols.
Resezrch will continue to compare the horizontal elitriztor, 10-~millimet=r
nylon cyslene, spiral centrifings, and Andsrson impactor samplers foz fibzous
sszosols. With funds provided by the Envizonmsntal Protsction Agency (EP2,
the Buoveau of Mines, an@ NIOSH, z porizble, direct=-zesding fibzous azszosol
ronitor is baeing devalczed and two prototypes fabzicazted. )
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Evaluations of portable, direct-reading instruments for hydrogen sulfide
have besn completed. A number of deaths h=ve occurred due to exposurss ‘to
high concentrations of this substance. Portable instruments are nesded to
be z2ble to measure concentrations of EyS on a continuous basis. Performancs
and  testing specifications were developed - to be used by the Testing and
Certification Branch for certification programs for portable air monitors.

Developed in 1976 ars 2 portable, direct-reading phosphorus instrumsnt
for the monitozring of organcphosphorus pesticides and a prototyps
whole-zir sasmiezr to collectAperscnal air samples from workesrs over an
e—hnu:'gerzgﬁo

New personai s=mpling methods wsre developed or evaluated for:

(1) ezsins,
. (2} mereuzy,
(3) ozcne,
(4) cazzon &zsumflde,
- (8]} epichlozchydzrin, and
(&3 p@lyzhlcrinated.binhenyls_

HMost of these metheds (tested for gases and vapors in aiz) ut;l;ze the Ccllectlcn
of the csntam;nant on & solid sorbent.

Continuing resgarch in asbestos analytical methods has resulted in new methods

to messure ashestos mass, baszsd on X-ray éiffraction and differentizl thermsl
anelvsis techniquss. Tails is sicnificant in view of recent resszrch indicating
that ths totzl mess of inhzled asbestos may be mors pertinent to adverss heaith
effects than the number of fibkers. Differential thermal anslysis has been used
to determine the percent of chrysotile ashestes in bulk samples.  An X-ray
diffrzction methed has besn dsveloped, using personzl sampling technigues, fer
ths detzrminstion of chrysotile ashestos colliectsd on £iitsrs.

Tris work will ke extended to the analysis of tremolite asbestos and ths detsrmi-
nation of matrix efiects and interfersnges in thesz metheds. -
Roustine enzliyticel chemistry support was provided during 197€ by both the NIOSE
Cimecinnati lekoratory and by & NIOSH contractor. Bscauss of an increazed volums
of anzlysss impros=ad uson the Services Section, the overzll czpability has be-
‘ccme wozre efficient by separating the special messurersnt activity from the
_routins activity. The in-houss program devoted significantly mozre of its time
and effpzts to quick responses methed deveslopment and expansion of idks camabili-
ties in special measurement activities, Fractically all routine samples weze
sent to ths contractozr for anslyses.

During 1876 (January through Ssptember), 27,629 analysss were perfozmed on
15,043 gamples. The contractor was respensible for 22,280 analyses on 12,468
sarmzles. Ths NIOSE Cincinmati laboratory was responsible forzr the specizl hap-
diing of the remaining 2,577 samples, incorporating somes 5,349 analyses.
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Exzamprles of substances for which routine mesthods of analyses are not well
estzblish=&, and, hence, which are more difficult to messure, axe:

(1) vinyl cyclohewans dicoxide,
(2] polynmuclear aromatics,

(3) volatile trace metals,

{(4) nitzogen trichlcoride,

(5} benzopyrenes:.

(6} phosph=nea.

{71 phthalates,

(8} epichiorchydrin,

{(°} N,N=-dimethyl-p-toluidine.
{10} hydreguinonsz, and .

(11) hetsmerhyilens diisscyanate.

Mozz ezgsily destezzrminable substances analyzed in support of NIOSH resszzch
activities wers benzens, tolusns, Stoddard solvent, chlcroform, nonvolatile
tracs metals, acid mists, and zetzl fures. Although analytical metheds for
these commounds are rezsanshly well established, in somwe c2ses the nzrturs of ths
sz=ple m=tzix, possible intsrfezences, sampele instability, and concentratien
levels necessitated 2 nonzoutins messurerent approach.

The shorbt-terrm methed development effort was continued duxing 1S76. Tais

effort is designed to £ill immediste needs for gquick solutions to messuresment
problems emsruing as & result of the NIOSH Esalth Eazard Eveluation Progzac- znd
fisld studies. Much of the support provided te field studies involves situs-
tiens in which exposuze to unknown substances occurs. This reguires an extensive
effort to identify the toxic componsnt(s) bafors the levels can ke measured. .
The support pzovidsd, therefore, reguirss a diversity of analytical exrertise
znd & gzeat emount of flexibility in the face of changing pricrities. The
enzlyticzl methods provided by the short-term metheds effort azre not velidated
o field t=gtsd procsdurss, but, rather, satisfy precision, accuracy, and
specificity criteria for each problem.

' Short-tezm, guick-response metheds wars developed during 1976 for aszessment
of exrosurs to:

(1l poliveprlic aramatic hyﬁ:ﬁca:l:cns in g recofing and asphalt industry
sEndy,

(2} pezchlozcmethyl merca;_:tan intermedizte in the manufactur;.ng at
fongizidss,

{3} azelaic aeid in productien and bagging eperations,

(&) zizconium oxzide and zizrconium axychlezide in a2 chamical manufacturing
plant,

(3] methylethylketons percxide usad as an initiator in a polysster resm
rznufacturing process, and

{6) hsxamsthylens diisocyanate in z cormercial cleanmg operation.
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MATNTENANCE AND CALTBRATION

The Mzintenznce and Calibration Laboratory jointly supports OSER compliznce
activities, through an interagency agre=zment, and NIOSHE field studiss by
providing maintenance and czlibration of air sampling and direct mezsuring
instruments. The maintenance and calibration activities consist of three
majecr functions:

(1} maintaining and calibrating sampling equipmesnt used by NIOSE and OSEA,
(2] improving and develeping calibration systems, and
(3} aczepitance testing of eguioment.

Thz NIOSE calibrztion systems in operaticn during 197€ wers those for:

(i) iight,
(2} noise (steady, impact, and also reverberant room),
{3) low and hich volums sir fiow rates,
(&) iIow ang high air vsiosities,
(3} mercury vazor,
(6] carzon monaxids,
(7) hydrogen sulfids,
(8) ozone,
{9) hzlogenated hydrocarbons,
(10} high ensrgy icnizing radiatiom,
"(I1) low ensrgy X-ray radiation, and
(12) miczowzves radistion.
Appzoximztely 20,000 instruments were calibrated during 1976, including
significant numbers of ths following: personal sampling pumps, ansmomsters,
noisz dosimesters, sound meters, spund calibrators, ionizing radistiocn eguip-
mant, microwave merers, and licht meters. NIOSH calibreted ecuirment is used
thzoughout the country to support OSER compliancs inspections and NIOSE field
studies.

Acceptance tasts ware pexformsd for about 40 OSHA eguipment purchass contzracts

to makes certain that the egnipment met specifications. Thsse tests provids

the basis for withtolding payzent for eguipment which does noit mest specifi-
caTicnE. Th= meintenance znd cElibretion services providsd to OSER compriss
grout 80% of the tetsl czlitrztion effcrt of DPSE.

CEEMICAL EETERENCE IARODRATORY

Ths NIOSH Chemical Refersnce Laboratory (CRT cperatas the Proficiency Znsiytical
Testing (PAT] pregran to mest th=a nesd for reducing thes wide varization of zresulis
betwesn differsnt industrizl hygiene laboratories.

From January through September 1976, the CRL prepared and submitted over 11,000

proficiency tast samples to the 146 participating laborztories. This was an
inczezse of 12% in ths number of participating lzboratories frem lest vesr.
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Gf thesse 146 laboratories in the PAT program, 13 are Federal, 38 are State amd
loczl govarnmental, 86 ars cammercial or industrial, 7 are universities, and 2
azre Canadian.

Proficiency test samples analyzed by each laboratory under the PAT program in-
cluded inczganic lezd, zinc, and cadmium; frees silicz; ashestos; and eight
organic solvents (Penzens, cazbon tetzrachlaoride, chloroform, ethylens dichlorids,
p-dic=zns, toluens, trichiczocethviens, and =ylensl. Ths accuracy of the
determinations submitted by thes perticipating laftoratories has shown a2 continuing
improvewent.

2 further inczreazse in the nwrber of labozatories participzating in the PaT
program is expected, particulariy by lakboratories in the privats sscteoz. In
addition, the variery of refersnce samples will be expandsd to include

a mixture of solvents as a single sample. The feasibility of expanding ths
nubsr of contaminants used as reference stazndards will also ke studied.

Discussions were held with CDC and congzessionzal zides in an attemor to includse
ths NICSE lateratory Proficiency Analyhical Testing (PAT) progrzm in the arwend-
rents £ ths Cliniecal Labhorarories Toprovement act of 19687. This would give EER-
mandsted authority to license g1l labozratories which perform healtheralated
tezting. .



DIVISIOY OF CRITERIER DCCUMENTATION AND STANDARDS DEVETOPMENT
The Division of Cziteriz Documesntation and Standards Development (DCDSD)

. Q1 evaluates various chemicel and physical agents and work processses th=t
m2y pose an occupational health risks
(2l identifies, in z priority system, high-zisk hazards and schedules
the development of recommended standards and critexriz; and
(3] przpares standzrds and cziteriz and transumits them to the
Depertzent of Labor or the Deperiment of the Interiocr, as spororziszte,
for prommigation in reguiztions.

EVRALUATICN AU PEICRITIZRETION OF HEZARDE

In 1978, priorities for ths development of recommendsd shandsrds {exitezi
docupents) weze identified through FY 1978. 1In zddition, a2 tentative listing
throngh FY 1578 was comzleted. The following five pararmetars wers usad in
satking the pricritiss: :
G} number of wozkers exposed,
(2} sevexity of the toxzic response,
(3] potentizl carcincgsnicity.,
{4) existance of an OSER standard, and -
(5] new information regarding occupaticnal hezlth hazards (inciuding tha
recomrendations of professicnal societies and private standards
ozrganizations].

Among the facts that mmst be considered in the establishwent of priorities inm — -
the fuoture ax2:

(i1 Industzy is using meny chamicals which have not besn evalustad as to
their toxic potentizl.

{2] Cziteriz documents h=ve zlready besn prepazrad by NIOSH on exzosurs £
single comrounds which placse large populaticns at risk.

(3} Severity ratings for toxieclty of chemical comrounds and extant of jeb
exrosuzaes in past priczity lists have not placed encugh emxhasis en
chronic aspects of kazardous agents, including cazrcincgsmicity, mmie- .
genicity, and tezatogenicity.

(&) Frevious priority lists have not besn routinely kept up to date foz
puzrosas of monitoring those hazards which may present au imwedizte
pzohlen oz exergency situation. '

To address the zhbove concerms, & new, more comprahensive priorities systez was
davalopsd in 1576 for implementation in 1977. Thes new system mskes usz of
previously unussd datz banks and information developed by other govermment
agenciss, e associations, and labor unions. Hzz2srds will bhe identified 3
yezrs pricxr to the develomment of cziteriz Gocursataticon so that resasreh
divisicns will hzvs tigze to devslop datz essential to the preparation of
standards. .




EVALURTICN OF SPECIAL HAZARDS

Evaluatrion cf specizl hazards w=s bagun late In calendar 1975 nnder the title
"Recamended Standszrds for Cazrcincgens.® This project refiectz NIOEHE's racco-
nition ef the ne=d for glternative foxms of heslth hazard evaim=stion. Thsse
were to provide & moze ifmmediate zesponss and more definitive control recamen-
datione than thosz presssnted in ths mors time—consming cxriteriz documents.

A working priewrity list of 58 chemical substances with reported carcinegsnic
- effects was establiched. Eihlicgraphies of pertinent literaturs wsre dsveloped.
Evzlustion precafuzes and a document format foxr hazazds weze then prapezrsd. In~-
forzation was collected for thes 58 subiects, and several wers sslectsd as pos—
sitle gendidatas for prototyre deoouxment davelerment.

Ozganceetalilics in the Wozrkplace

Chsmricels in the crganamehzliliics class reguire singrlar attention beczusz they
éid not sttein pzaminences in the industrial world until the 1930°'s. It was
then that they were found to Be excsllent catziysts in the prepazztion of high
colymerz usef in ths mamufacinre of plastic construction material, synthetic
rtter, ang coatingsz. PBsczusz of ths rapid expension of this arsz, nomenciztuzrs
is in z stztes of chzos and ambiguity.

It is essent@al to first identify organometallics in ths wozkplace Befozs the
‘hazzzd czn ke asseszed. Identification is being accomplished By contract ko
provides NICEH with a thzres-pzart list of organcmestallics:

Pazt I - Crgazncmetzliics producsd £or, and used in, industry and
cxmmezcs on & laxgs scale.

Pary II = Crgancrebaliiecs prodused foxr, and usad in, mediczl znd
reseazch leborztories, primzriiy as reazgents.

Part III - Ozganmcometallics used in resesrch pheses of devalommental
procassss, elther in industzry or ecafsmic lzbozatories.

FECOMMENDED CEITERIR AND STRIDARDS
Péeyaration of Czitsziz Documents

In the 1976 razoriing pericd, 22 criteriz docurants were completad aznd 3
documents revised for twarsmittal to the Department of Labor (T=ble 1).

Wnile evexy attexmt is being mafe to campliets cexiteriz documents on schedule,
thers ars potentizl prvblems. Most of the earlier documents wsre on single
chexmicals, such as carbon monoxide, beryllium, tolusne, and benzens. In an
attemot to broadsn the coverags of criteriz documents, 2 number of gzroups of
ccmpounts were salected, such as alkanes, spivents (refined petroleuwm), and
£flucrocarbon polymsr decommosition products. )



Tonis greatly inczeasss the camplexity of preparing criteria documents foz the.
following zez=onss

g1 the need to greatly expand the literature ssarch, thersby incressing
ths likelihocd of a delay in identifying and securing copies of the
eszential literatuze,

(2} the difficulty in scientifically eveluating and corzeslating biciogiczl
datz cn 2 group of compounds that, although similar in chemical
strncture or comzosition, may be dissimilar in othsr ixwortant
raspects, and

B1 the &ifficnlty in devaloping a recommended heaith standzard apovlicable
ta th= entizes uzoum, when the critical biclogical datz mz=y bes azwvzils=hle
for only a small component of the grous.

Crite=is Deoormant Update and Revision

It is apparsnt that recorwended gtandards mey nssd pericdic ravision and that
nex ressarch information shenid be added to the oldar recommended standzxds in
the £orm of an wodats aﬁﬁ..ﬂdm

Sinc=z 1872, over 50 critaria documents with recommended standards heve been
pzezarad by NIUSE. Of thess, ssvezzal of the standards have besn revisasd, in-
cluding benzens, caxbon tetzachicride, chloroform, and inorganic azse::.c, wnich
wazre rem.se& cn the basie of new evidence for carcincgenicity.

It iz cuppently planped ta consider a recommanded standard for update evezry 2
yezrs. If thezre is sufficient new informstion, or if sarme outstanding new
informztiorn Bhas besn publishked (such as cazrcirogenicity datz), & dsterminstion
is meds regarding the nesd for a complete revision of the NIOSH recommendatioms.
A revision is meds only if new informstion warrants z significant change in ths
prasent recommandaticon. If no revisionm is warzentsd, then the urdats dats is
published a5 an addentum to the recormzended stand=zd. .

Cuzrzrantly, 13 recomrendsd standards are being updated by contract agreszent. Tasy
ara hot exvironments, carbon monoxide, noiss, ultraviclet radiaticn, inorganie les=s,
cokes oven erissions, tolusnse. inczganic mezrcury, vinyl chlorzids, sulfuric acid,
emmonis, cothton dust, and siliecz. It is a:zt;c:.;ateﬁ thzt this activity will be

s continming, long=tezm pTogzam.

Brocess Standavds - Enazgy

Altern=tive energy sources are being pursued by the Energy and Ressazch
Devslopmant Edninistration (ERDA) to meet the Nation's curzrent and future
ensrgy needs.

It is krnown that certain chemicals and processes related to thess developing
techmolicgies poss potential ssf=ty and health hazards for workers. 2s an
glternative to recormending standzrds for groups of chemicals per se, NICSE is
attempting to devaiop standards for processes which involve the potent:.:.lly
toxzic chemicals.
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During the 1976 reporting paricd, a contract was awarded for development of two
documents: the first, to proposs criteria for good work practices in coal gas—
ificatrion pilot plants; the second, to predict and proposs control strategies
for hazardous excosures In coal gasificaticn demonstration and commercial scale
plants. It is anticipated that activities rslated to ressarch Interesis in the
Environmentzl Protection Agency (EPA) and the Energy and Resszarch Development
Administration will continue throuch FY 78. Thess will center around devel-
orment of guidslines and reccmmendations for coal liguefaction and oil shale
production facilities.

Procezss Standards - Pesticides

The 1575 edition of the Regisktry of Toxzic Effects of Chemical Subshances
iists over 1,800 entries whieh are classified as pesticides. By d=finition,
pesticidss are toxic chemicals. Thsy ars pzrcocduced for the purross of
dsstroying, rerelling, preventing, or mitigating any unwanted pest (imsach,
- redent, nemeteds, fungus, weed, plant, vizrus, oz bacteria). Ths pzerazation
of individnal shtardards fox eash of these gesticidss was recognizsd as
formidable tasie. :

As 2r initi=l stsp to a NIUSH Rscommendsd Standard for Ceocupational Exrosures
ir the Manufacturs and Formulastion of Pesticidss, NIOSE called a mesting of
concezned gronps in August 187¢€ to discuss the tentstive NIOSE plans. In
attend=nce wers vazrious mexmters of NIUSE and other government agencies. Ths
Qil, Chemical, and Atomic Wozkers:; Nabtional Agriculturzl Chemical Association:
and Cnemical Szeciaities Manufzcturing Association were alsc represented. The
consensus gained fzem the participants was that thes plan for a single, bzoad,
work practices rzoommendsd standsrzd that would protect the employes fzom ths

toxic effscts of zny pesticide is = logical first approach to addrsss an
uzrgent pzoblex.

DCDSD plans to develop 2 standa?d@ that will recommend varicus work practicas,
ingluding uss of raspirarors and protactive clothing, Ths mein thrust will ke
to recormend varicus improvemsnhs in engines=ing and control of hazazdous
enissicns which wonld afiect emplcoyes hezlth., The recomrendsed standazd will
alsc characteszize o= industry and ds=scribe toxic effects of pesticides.

Standsrds Completion Progzam

The standazds ars developed undsr this program by joint NIOSE/CSER working
gzoups, each of which is responsible for 2 specific fimetion in ths technicsl

standazds dsvelooment procsss. Each completsd stendard will include pro-
ceduras fox: -

(1) informing the employes of patentizl hazerds,

{2) monitoring, enginsering, and hazazd control mecbanls:s,

(3) establishing effective monitering techniques and intsrvals,
(24} establishing medical surveillance and testing progzems, and
(8] evelusting fire and othsr injury hazaxds.
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Duzing 1978, NIOSE completed its technical input for this project by carmiling
S4 Draft Technical Standards and transmitting them to the Department of Lzbor.
Notices of availability (for public inspection) for 1€ of thess wers published
in the Federzl Register by the DOL. Following is 2 list of thoss substances
for which Notices of Avzilability have appeazred:

(1) acstic anhydride

(2} zcetonitrile (msthyl cyanide)
(3) zerylonitrile

(4) aniline

(5} cresol, a1l iscmezrs

(6} Gimethylanilins
(7] ethylamine

(8) Eydzrcgen bromide
{S) Eydrocgen fiuozids

(12) phenylbydrazins

(13) pyzidins

{14} suifuric acid

(35} toluidins .

(18] xylidines (dimethylazminctenzens)

NIOSE is m2king an effcrt to make the vast amount of techmical information
zssembled undey the NIOSE/OSHEE Standards Completion Program mores resdily
gvailable to emplovers, ermicysss, cocoupetional heslth professionzls, and
othsrs who may ke intezested. NIOSE, by contzact, will edit and condanse
the collected informaticon and data inte nonrsgulatozry languzags and more
ezsily understood guides for pubilcstion. Thres technicel informstion
decuments will result:

(1} 2n industzizl hygiene handtock consisting of a2 pocketsize volume to
inglunds, in tabunlar form, information on physiczl and chemical dats,
pezsonal protection, sanitation, respizatory protesticn, health hazawd
datz, and medical survsillance on eagh of azpromimately 400 toxzic
snhstznces. ’ ’

(2} emidslines to employsrs for determining, and $o employses for lezzring,
approprizte respiratory protsction, personzl protection. enviroamentsl
zonitoring, first-zid procedures, m=dical suzveillanes, and other ine
fommtion for ezsh of azTroxinmetely 400 tozic sobstances.

(3] Teshnisel reference doouments pextsining to the zrez= of concezn Een-
tioned in (@) and (2] zbowe. '

Coal Mins Standards

During 1976, the major involvemsnt of DCDSD in the cozl mining standards ac-
tivity was in the preparztion of ravised standards for azirborne contaxminmznts,
noiss msasuzement, ant improved sanitation. In Mazch 1976, revised regulations
(30 CFRr 71.202] wers publishsd in the Federal Register. The regulations ra-
Guced the standard for maximum exposure to esbestos at surfacs cozl minss znd
surface wozrksites of undsrground cozl mines. Ths standsrds wers reducsd to
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2 fibars pe> cubic centimster of air for az time—weighted 8-hour daily exposurs
and 10 Efiters pez cubic centimeter of air for any l-hour exposurs per &-hou
day. Thesss standards provide for increzsed protection against asbtestos, msinly
to construction worksrs and welders.

The new contaminant standzsrds will reguire a2 revised schedule for sampling
respirzbie cozl mine dust in high-risk occupations. The new standazds will
also czll for the substitution of azrea sampling for personzl sampling of non-
high-risk occupations, better "guality contzol®™ for dust samples, and e re-
Guction of the silicz standard to 50 microgzams per cubic metsr of air. Ths
standazds will incozporate NIOSHE rscemmendsd standazds for airxkorme contazminants
ir ths places of ths American Conferences of Governmental Industrial Eygenists
(ACGIH) threchold limit valuss. The revissed zegulation on noiss messurerent
will zllicw the usa of intsgzating sound level meters (noiss dosimeters) o
Getermine neiss exzosuze levaels. TRis zevisien is nscessary keszuse noiss
dosimeters werz not gensraliy availsble when the oxicinal regunlations were
promnlgars=d. Ths sanitery standzrds will specify the dzinking water crizszia
developed by tha Enviromxental Protection 2gency, and pzovide for better
sanitation in beth houses and changs rooms.

In June 1976, 2 contzact was awardsd to investigats ths types of emsrgency
medicel situstioms which cooccur in cozl mining. The zesults of this contract
will aid in dzrefting revised regulations concerned with first-z21id supplies,
training, and erszgency msdiczl care and vehicles.

-
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unwv L. GUMMANY OF NTOSU RECOMMRNDATTONS' FOR OCCUPATIONAL HEALTH STANDARDS (Including Revisions)

Tranguicted to che Peparcment of Laboy Jop, i

[] !976 = 339!‘-: 301 !97ﬁ.

Tranamitead €0 Curpent OSIA NIOSH Recommenday Llon

Allyl chloride

Benzena

Cadmium

Carbaryl

lower axploaive limlt) gxcess of 2,500—ppu

September 2}, 1976 l-ppm, B-hr THA L-ppn THA; 3-ppm
' celling (15-minnte)
July 24, 1974 10-ppm, 8-hr TUA; L-ppm celling
Revised 25-ppm sccoptable (120-minute)
Auguat 20, 1976 celling} 50-ppm maximum
ceiling

. (V0-ninnie)

August 23, 1976 a.1 uufeu o, O-hr TWA; 40 ug Cd/cy m TWA}

4.3 mg/en m ceiling 200 ug Cd/euw m
(Eyme; ervoncoualy ceiling {L5-minute)
publighed an 3 mg/cu m)

0.2 agfew m, B-hr TWA;

0.6 wg/cu @ celiing {duat)

Septembor 30, 1976 5 mglcw m, 8-hr THA 5 mg/cu m TUA

Livyer, kidnay, lung
affaces

Blood changes including
leukenia

‘Lung and kidoey effects

Haryous ayatem affacty

Note - NEDSH Time-waighted average (TWA) rnuomnanﬂatibna bagad ap up to a 10 hr, expogura unlegp otherwine noted,

'Suhatnnce llealth BEfact Comments
0f1IA Bnvironmenia) for Environmental Coppidayed
ficandard Buponure Limnig
Acetylene Juty L, 1976 2,500-ppm (10X of Ho expoaurs in Indirect aaphysia Employers ta check

for, and §nform employees
of, contaminants such ae
arsina and phosphine

Ueina, blood, and pulmonary
€unctlon teating requiced

Urine monltar ing
required

Peine and pulmonary function
teating requlred

Medical warnings of poasslble
affecka on reproductiva aystem
and minimum expooure during
pregnancy vequired; okin and eye
conénct to be prevented .



TAULE |, SVMHARY OF HIOSI RRCONMENDATIONG YOR OCCUPATIONAL NEALTY GTANDARDS (Incloding Revislons)

Trangmitged to the Department of Laboy Jan. L, L976 ~ Gept, 30, 1976,

{Continued)

Substance

Corrent OSHA
Pavironméntal
frandard

Tranamitted to
OSHA

NIOSH Recommendat Lan
for Envirenmental
Euponurq)blmlt

WNealth Effeck
Gonpldered

Commentn

Carbop dioxide

Carbon tetrachloride

Chiorine

Chloroform

. Eplchlorohydrin

Ethylene dichlorlde

—~r

Auguat 1L, 1976  5,000-ppm, B-hr TUA

Decepber 22, 1975 10-ppm, O-hr TWA

Reviged 25-ppm acceptabie

Juna 9, 1976 celling; 200-ppm mauimum
celling
{S minutes In 4 hours)

May 25, 1976 1-ppm, O-he TUA

Septembey L1, 1974, 50~ppm celllug
Revised
June 9, 1976

September 17, 1976, S-ppm, O-he TWA
(20 mg/cu m)

Harch 9, 1976 50-ppm, B-hr TUA
100-ppm acceptabla
cefling; 200-ppm
maxipun ceilling
($-minutes in 3 hours)

'10,000-ppn TUA;
30,000~ppm celling
(10-mLnucea)

2-ppm celling
(60-minute)

0.5-ppm celling
(15-minute)

2-ppm celling
(60-minute)

2 mg/cu m TWA;
19 mp/eu m calling
(15-mlnute)

5-ppm TWA
L5-ppm celling
(15-mLlnute)

T

”uéaplrnto:y effectp

Liyer cancer

Eye/airway
ireftation

Liver or kidney
gumopg and central
nervous system effecko

Skin, kidney, Liver,
and yespiratory aystem
elffocty :

Neryous oyatem,

- veapiratory, hearg,

Vver #ffects

Cheat X-rayas required

Current Federal
standard should

be TWA: published as
" [n apror

Medical warning of posstble
infextiiity effects required;
hazardous Liquld, skin

Nuralng infants at
risk
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TARLE 1, BIMIAW OF MIOSI BRCOMMENDATIONS POR OCCUPATIONAL NRALTI STANDARDS {Incinding Revtaionp)
Tranemlited to the Pepartment of Labor Jan, 1, 1976 = fHept. 3G, 1976, (Continued)

Substance

Transmitted &g Curyent 0SIA
S + Fovironmental
Sandagd

NIOSH Recommendation
for Envivonmentsl
Expouyre Limit

Health Bffact
Connidared

Comment s

Hydrogen Eluoride

Isopropyl aleohol

Kepone

Matathton

Hethyl alecohol

Heihyl parnchion

_-Mareh 9, 1976

January 27, 1976

March 9, 1974 Y-ppm, G- TUA

400-ppm, B-hr THA

Hong

July L, 1976 15 mg/en m, O~hr TUA

Mareh 22, 1076 200~ppm TUA

500-ppm colling

Septomber 10, 1976 Hong

2.5 mg Pleu m TWA;
5.0 mglfcu » celling
(15-miiuce, Eluorlia
ion) :

400-ppn THA, 800~ppm
calling {15-minuta)

b ugfew w celling
(15-minute)

15 mg/cu m TWA

200~-ppm TWA;
500-ppm ealling
{L5-ninute)

0.2 mg/cu m THA

fkin/eye/agruay
feritagion; bone

wifecty

Mucoug membrana
ieritaklong
poseihle cancer
thraat in
manufectur ing
procass

tet'vous aystem
effacte; Liver
sancer

HNorvous ayetem effecis

Blindness;
wnptabol e apcidoaiy

Hagvous gyatem
efiacte

Pelvic X-ray (male)
and urine pesting required

Hore atringent work
prackices and medicel
awrvelllance for
manufacturing workern

Liver fupetion
tescing required

Skin contact ta be

prevented; biood chemlstry
wonitoving required

Skin contact to bhe
pravented; hlood chemistry
monitocing required
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TAPLE ), - SUMMARY OF H[DS“ RECOMHENDATIONS YOR QCCUPATIONAL NEALTM STANDARDS (including Roviatons)
Tranomitted ‘tn the Departmeng of Labop Jan. L, 1976 - Hept, 30, 1976, (Continuad)

Subatance

Tranemlteed to
OSIA

Oureent OSHA
Envicopmangal
Brandavd

NIOSH Necommendatlopn
for Eavironmental
Expooure Linle

llealth Effeck
Consldered

Commente

Hethylene chioride

Hitric acld

Nitrogep oxldes

Parathlon

Phenal

Phosgene

Magrch 9, 1076

Harch 9, 1976

Harch 22, 1976

Jupe 30, 1976

June 30, 1976

500-ppm, - B-hr TWA;
L000-ppa acceptable
celitng; 2000-ppm
may Lmugy

(5-minuteg In 2 hours)

2-ppm, O-hr TVA

Nogp  S~ppm, O-hg TVA

L] 2$;ppm, B-hr TWA
0.1 mg/ou & NA

S-ppm, B~hp TUA

Februacy 23, 1976 0.1l-ppw, 8-hr THA

15-ppm TWA;
500-ppm celling,
{L5-minuee). TUA
to be lowered in
presence of carbop
monoxlde

2-ppm THA

NOz:  i-ppm cefling

NO: 25-ppm TWA

'0.05 mglcn m TUA

20 mg/cu m TUA

60 mp/cu m calllnu
{15-minuce)

0.1~ppm TWA;
6,2-ppm ceiling
{L5-mlnute)

Ceutral necvous
grates effects;
carbon mopoxbde
roxicity

NDental eroplon,
nasal/lung
irrplcation

Alryay effects

Blood effpcks
Neryous gyatem
gffects

Skin, eye, CNG,
Liver, and kidpey
effecin

Alrvay effecte

Blaod resting vequlred

Raegardaud Liquld,
eyeg and skin., Chest
X-pay required

Pulmonary Ffunctlon
teating required

Skin contact to be‘

prevented; blood chemistyy

monltoring reguired

Hazayrdous substance,

‘skin and eyes

Pulmonary function
tescing and K-eay
required
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DIVISION OF SURVEILIANCE, HAZARD EVALUATIONS, AND FIELD STUDIES
The Division of Surveillance, Hazard Evaluations, and Field Studies (PSHEES)

{11 develops and maintains & survesillance system of the Nation's workezrs
ang their werkplaces to make an early detection and continunus
assessment of the magnitude and extent of job-related illnesses,
excosures, and ha=zardous agents: -
(2} conducts the legisliatively mandated heslth hazard evaluation and
) industrysids epidemiological ressarch progzams threugh longitudin=d
rerozd studiece and clinical/envirormentat £ield studiess and surveys
to identify the occupationzl czuses of diseasse in thes working populaticn
and their cffspring. They are zlse ussd to determine the incidence and
pravalence of acute and chronic effects from work-related ewposuras o
toxic and hazzrdeus substances;
(3] conducts epidsmiclicgical reseazch for input to czitszriz for standards
fozr th= contzol of cozupaticnal heziih h=zazdss
- {&) pzovides (uzon rzgusst and on & self-initiated basis) techniczl assistance
- dememstrations, and consuliation on technical matiers pertzining to
ccoopational safety ard Be=lth to othesr Fedazel agencies, Stats and lgezl
‘mies} ather techkniczl gzows, wicns, emioyers, and exployass.

Thass rasponzibilities zxre conducted in thzee functionzl arzrezs: Suzvzillancs
Braneh, Hazszf Eveluations apd Technical Assistancs Branch, and Industrywide
Studiss Branch. Statisticzl and computer expertise, along with medical
{clinical} support se2rvices azre provided within the Division by ths Support
Services Branch.

Functionzl aress, ths accomplishments and unsolved problems during January -
SepteTher 1976, and direction of futuzre resszrch arzs discussed below.

ERAZARD EVALUATIONS AND TECENICAL ASSISTIANCE

2oproximetaly S5 pan-vaszrs of intsrnal NIOSE pezsonnel, under DSEEFS coozdinstion.
azz epended In ths arez of hazar® evaluationeg and technic=l assist=ncs on an
anmusl baszis.

Ee=ith Hezsrd Evaluations
MICSE has besn engaged, since 1971, in the Healrh Haze»d@ Evsluadion Prograz.
which was devsloped to implement the provisions of Section 20(z2) (€) of the Act.

The zegulaticon which describes the conditions and procaduzess whsrsby NIOSE conducts
this pzegram is found in 42 CFR Pazrt 85. 7TRe regulation is applicable to zeguasts

raceived fzom any eployer oz anthorized reprasentative of employses in establiish-

ments coversd by ths Ack.

Duzing the pazried January 1 thzough September 30, 1976, thers wers over 80
Hza th Eazazd Evaloation Tozicity Determination Reports completsd and dis-
tributed. Forty~saven of thsse identified towic or potentially toxic exposurzs
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undez the conditions found. A full listing of these reports (incorporatine the
establishment investigated and chemical substances evaluated, with the determinz-
tions cf toxicity (+) or rontoxicity (-)) is presented in Appendiz A.

Technical Assistance

Industzrial hyglene, engineering, medical, and nursing assistance was furnished
to Federzl, Stars, and lecal agsncies (as well as to industry and cther groups).
This was to aid thsm in their specific needs, such as in recogrnizing, evalu-
ating, and centzolling existing oz potential health hazards.

Apvendiz B providas a listing of the completed "technical assistance” efforts
from January 1 through SeptemPer 30, 197€. B&As illustzated by this summery, =z
major eficzt was expended for assistance to other Pederal agencies.

Furozz Dizecticons of ths Hezezd Evalustions and Techniczl Assistanss Progzams

A% the conclusion of Sspramber 1976, the Hazarzd Evaluations and Techrical
&szistance Ezcgrams wers actively pazsuing 102 legisiatively mandated heaith
hazard evaluatm.. end SI tachnical asmistance p::aze-cts@

In vigw of the limited manpgower and dollar rescurcas aveilzble to the programs,
it was determinesd to limit response to other Federal agencies' raquests. It
would be limized to health hazsrd evaluations and technical assistancz for thoss
comolex pzoblems that reguire the specizl expertiss and capabilities of NIOSH.

A comprehensive plan to improve the Hazard EBvaluastions and Techniczl Assistzancs
Programs was enzcted in Apzril 1976. COpezzting procedurss implementad under

this plan are being carefully scrutinized. 2As part of this plan, additicnal
mediczl manpower {(such as fzom the COC Epidemic "Intelligence Sezvice Progranm and
professionzl ss=zvics contwacts) is beinmg gbtzined tc enhznes the guslisy

2zd tinelinsss of the rogpenszes. Thie plan alee czlls for mors universzl dis-
tritution and advertissment of the repoxts (e.g9., National Techniczl Information
Sezvica [iSTIS] awsilabiiity, notification of availability through NICSE publication
iists, and tachniczal journal ammouncsments). In addition, the lazgsr uss aof

the informatrion in the final reperts foz HNIOSE survaillancs activities is beinc
contemplatad. Improvexments i the relationship with COSHR, concsrning their use
of the infozmazicon in the reroxts, &7¢ being proposed and will be indtiated
through deta:.le& exchancgz of the data af NICGSE/USHR "monthly wozking gzoup™
meetings.
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'SUP.VEIILANCE (HEALTH) -

Ths two subpr@gzams witHin the surveillance pzogrzmn cf DSHEFS axe structursd
to access and. oxganize information on causes (hazard surveillance) and results
{iliness effects surveillance) of cccupational diseasse.

: Prc]ect effcrts within ths programs are directed toward the early detection of
occupaticnal dissass (malignant and nonmalignant), or the potential for its
ccgurrence, and preventicn through education and development of contzols.

In the IS78 reporting pszicd, & Task Fozce on Suzveillances was estazblished to
provide recommendations for the future directicon of the program. Tas Task Force
deliberations are bsing zugmented by requesting input from industry spokesmen,
lzkor raDrzssntatives, othexr gavezmnt agezacz.es, and mrsmbers of the occuz:ats.anal
healﬂ: ang safety comunity- '

Eazaz& Su;vallla;me
Hat:oz:al Gcmatma_ Eaza:ﬁs Survey (NOES}, inttisted in 1972, pm&n&
the Pesis for much of this ackivicy duzing the regozting pezicd. Data gathersd
duzing on=site invesrigarions of approxzimarety 5,000 plants wers czganized and.
pregazed in acsessivie fozm. The acguisition of 2 datz base managesment system,
in conjucticn with appropzriate projection algorithms, will permit utilizstion -

£ the datz to establish the types of hazarzds associated with a particular in-~
duztzy ¢z cccupaticn, conditicns of intended control mezsurses,-and the develop-
ment of naticnzl statlstz.cs describing nuzbers of wcrkers exposed tg 2 partlcula_
hazard. . ‘

B nma;t efgazt‘ wbzch ascma:nze& tho NCES, inwolvad an extangive e.f‘.z:zt tc»

- z=solve trade name preducts (wh;r.ch. waze cbsezved duzing the survay) inmto chem—
izal® comreoments. Ovex IG,.000 merufacturers of tzede nsme products wers contacted
for predust fozmlztions. cuzzezztlyg gkout 45,000 products have besn saris-

- Fackozily resoived into specifie chemical® cunstituents, and effort continuss

to gffect zesclution of 211 trafe nare products nored during NOES. B2As the ad~

Giticmal data is racsived, the NOES data base will be uwpdated to presant as com-

plets and azccurate a pz.c:tu:e, as possz.ble, of wozker exposuze to occupational’
hazzazds.

& related a=d sorportive project addressed the task of assembling a hazerd datz
base (2 systam of zccessing detsiled information on particular hazzzds).

Fubure azctivities include extensive dissemination of HOES results, maintenancs
of an updatsd trads name product ingredients file, and investigation of new
surveillances techniques, including the construction of szmpling medels for
industzizl hazazd data. Attsnticon will bs directed toward the development of

efficient systems to cclleckt, analyze, and disseminate inform=tion in a timely
a:na gfficient manner.
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Iilnese Effects Suzveillance

The illness effects surveillances consisted of focusing upon the varicus indices
of wozker health. particulaxly the identificztion and assessment of unususl
morbidity and mortality patterans of dissase as they rzlate to occupzticon. Data
describing the types and incidence of occupationzl diseases and deaths weare
collected, analyzed, and disseminated. In addition, epidemiglogic reseazch
directed at selected cccupaticnal cohorts or work enviromments was conducted.

The occupetional znd cause—-of-d=ath infozmation on dezth recozds of 300,000
Washington State males (ags 20+) for ths yeazrs 1950-1971 was anslyzed. 2
detziled cause of dszath anzlysis (160 causes) was published for each of 194
occupational classes. The complete raport was published in August 1976 as a
thres-volume MIOSH Technical Repozt (76-175 A,B, & C).

2 "Brudy of Camce= in Relatisn tz Occupation,” completed iz Septemker 1576,
id=ntified the following cozrzrslations betwesn occupation and cancezr: leathsr
worizezrs/bladier cancez, dairy farmers/bladder cancer, hairdresszzs and cosme~
tolegists/ganital cancsrs. EResults ef the study have besn assembled for pub-
lication ang aze curzently undsz zewies.

Iz zddition to thesz epidemiological resszzch efforts, considerzhle effozt has
be=n devoted to establishing cccupational health datz retzrieval systaezs. Recently
completed is a2 computer file which includes dztz from the Naticnal Cancer In-
stitnte publication "U.S. Cancezr Mortality by County: 1950-19€%9." Tasz file_
includss cobssrved numbers of deaths and age-adjusted death rates for each racs
and se gzoup, by cancsr site, for the total U.S. population and for every U.S.
county and State. FErom this informstion, expected numbers of cancer cases wers
calculated using U.S. rates and state rates along with standavdized moztaiity
ratios {SMR’s). Each SHR was analyzed for statistical significancs. This in-
forrzation is stozed in ths compuber and can be retrieved in sgecified tahular
form. This autz:mate& retzisval system has rezently beesn usz2d in:
&y asaessi@ death raztes ang SIR's fozr leuksxiz Iin counties with plants
pxdusing styrene-butedisne zubrezr and othsz alliied producks, znd
(21 pzeducing tables on moztality for sslectad cancer sites in counties
if=ntified with sukstantial mumters of pezzans employed in the leathezr
ang Iezther prcfucts industzy.

In rasponss to = nationwids concezn ovazr the possible zssociation of leukemiaz
with the marmufacturz of styzens-butadiene rubber, a symposium was organized on
Apzil 3C, 1S78. Tirisg allowsd industry and laber, as ws=ll =5 appropriztsz scien-
tists, to prasant timsly input. '

In eveluzting information gazined from specizl scurces, NIOSH completed two
invastigztions of cancer clustering. One inwvolved brain tumozr casss at a steel
mill in Wheeling, West Virginia. Ths othsr was z follow-up mortzlity analysis
of & chemical piant for the Stats of Maryland. Another cancer investigaticn
involving possikle clustsring of pancreatic cancer in a chemical plant in -
Haszachusstts is still undezr wey,
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ENCERTNC RN 4 AW SMIES

In compliange with the Act, NIQSHE pursues a continuing program of inglustzywide
zasesarch studies, the cbhbiectives of which are to:

(1} dstermins the health ewperience of curzent or former weorkers,

(21 evaluzte the occcupatibnal environment in terms of stressful agents
presant, degres of exposurs, sources of contaminants, and contzols
pressntly employad,

(3) daveleom, ts the extent possible, an exposure/raspoass relation betwesn
eachk agent, oz cembinmation of agents, and incidence of specific
diseases oz biclogiczl changss that may lead to disesase,

{4} design sampling methods and envirommental survey strategies that w:x.ll

. .chiaracterize thes envizconment as it relates to ths heal&"z of individuals,
ang :

(5) devise medical examination procedures fcz detecting the effects, in
employzes and theiw cfxspzmg, cf acuts or chronic exrosures to harm-

. £al agents. The emphasis is on detachtion of early, preclinical
B chazg&e oz en mﬁw&s to :.danﬁ.fy ‘suscepkible individuals.

-1 r%mtaa.zmtmccaﬂnctmg indusrrywide studies, anﬂ; to identify
NIOSE and employer :espmszb;lz.ties duzing such studies, was pzoposed in the
Fadszal Registsr in June 1873 and was pznm:lgate& in Octcber 1576. It applies
not only to NIOSE industrywide studies [Section 20 (&L(U) of the Act], but.

to 21l NIOSE zctivities that azre coversed undez Section 20 of the Act, except
for the hezlth hazard evaluations and grant activities. (Ezz.stmg ragulztions

42 CFR Part 85 and 42 CFR Part 87, respectively, already cover these exceptsed
subjects.)

Occupsational populaticns selected for study and the degres to whz.ch hezalth

.effects are measuzed axe govezned, within the limits of available personnel
a.nd fu.nds,, b'y. '

tid tha- Ie?ai of suspicicn concsrming pcssz.ble aavezsa h@alth efrec!:s

T :asnl%:a.ng fzo occupational emposuras,

{2} ths feasinility of recovering information of the reguized val:.&:.ty on
ccsupational exposures and hezith effzcts, either by study of exist-
ing zegozds, o by detailed envizornmentzl, medical, and bicskatis~ . -

, ticzl studies,

(3} ths size of the population that is potentially affected, and

(&) th= potsntizl sevarity cf adverss health effects. :

. Investigations are somstimes limited to gross analyses of hezlth effects
(e.g., moztality patterng} wheze data resources such as records of employment,
acouparional ezposures, oz health status ares availsble.

In=-depth stndies aze undertzksn where z review of the available information
suggasts that saricus health hazards exist, but whezre the existing datz re-
sources are. inadeguate. Sufficient information to detsermine health effscts of
exposure to & toxzic agent may be obtained fram workers in a facility if the
gzoup is lazxge encuch for statisticzally meaningfnl analyses. In other in-
stances, thes populaticon and enviromments of savezal plants id a particular in-
dustzy, oz of workers in different industries having =. sm_lar €XTOosSuzTS, mEY
b=ve to be pooled to ckzain defiaitive data.



Envircrnmental Investigations

Environmental investigations are primarily designed to characterize the types
and levels of contaminants and physiczl agents to which employees are, and have
been, expossd. This allows the informstion to be related to biclogical effects
as determined by medical and biostatistical investigations.

Envizronmental surveys alsc evaluates the types and effectivensss of enginsszing
centrol pocedurss znd work practices to judge industry's 2bility to mest
critexriz document rscommendations and OSHA standaxds. Results and recormen-
daticons are fozwarded to management and union representatives, and to zporo-
pziate health and labezr agancies.

“adiczal Investigaticns

Crossg-sactional medical studies (each = study of a specific wozrker population
at one poink iz time} avre conductad to:

(1} Garewmine the pravalencs and ingidsnces of oc:upaticnei disezsses,

{2) derermins and imterpret pexrtinent cccupatiansl, medical, and social
variahriem that cozzelats with cccupzticnzl dissase,

(3) imvestigzre and detsrmine the chzonic effects of low-level occupationa’

- exposures on vezicus tissues and organ systems,

{4} detezmine the ssasitivity and specificity of varicus ezzly diagnostic
teghniquses,

{5) delins=te dissase procasses of occupaticonal origin under continusd

. and tarminzted exposurs conditions, and

(6) disseminate public health education concerning dissases causation

and prevention.

Medical findings, both neozmal and szbnormal, ars reportsd to ths exszminss and to
authozrized physicians. Informs®iern akour the cause, manifestation, courss, and
clinieal Fazrurss of cccupationzl digaaze is distritmtad to managszeni, urnion
regzesentatives, ths geznezal medical commumity invelvad, and to OSER.

Bigstzhbisticz? Invashtigarions

Bisstatisticzl investigstions apply statistical techniques to data collected
frem environmental and medical investigations to dafine relationships betwsen
cccupational exposurss to particular agents and subsegquent disease. A signif-
icant part of this progzram is concerned with analyses of emplovment and mor-
tality and mozxbidity datz for individuzls who have wezksd in specific occupa~
ticns ang industries. The studies, often, arz mads of 2 restrospective cokrez:,
i.e., 2 gzoun of persons for whom NICSE has encugh health and exposurs data
foxr the study of = former time when they had the same cccupatien.

The bilostatistical program often mekes uss of innovative statistieal merhods
(expezimental design, anzlysis of variance, regression analysis, and other
qualitative data apalyses). These are used to dexonstrate exposurs/responss
phencmens and to elucidate caunse/effect relationshios betwsen envirommental
excosures in industry and risk of mezbidity or meztality.
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In addition, exposure timefresponss models axe being developed to project the
risk of dissase at selected levels of exposurs where direct cbsszrvation is not
possible.

Specific zesearch included studies of nommalignant dissase and occupationz=l
carcinogsnesis in the metzl and fiber industries and from exposurss to dust
and hzlogenzted hydrzoccazbon. Specizl attention was given to problems in the
ensrgy industry, to occupaticonzl disesses associztsd with women in the wozrk
force, and to the cffspring of wozkers. Accomplishrments inciudsd cohozt
szlecticn, ecployes racord microfilming; data ceding, building of mastsr files,
indosrzizl hygiene surreys,. wozrker medical examinations and testing, and data
analyses. Individuzl reports weze prepsred on all industzial hygiens swrveys
and walk-through survays.

NUSIATIGIANT DISEASE PROJECIS

Bz summarizaed in Avtendiw C, in 197§, indnstrywide epidemiclogical ressazch
investigarsd nonmaiignant respizatsry, heazt, and nsurolcgical dissass, 2z welil
&= cthzy disesses, 2 mzjoz crxoss—=sscticpal medical study, including industrizl
bygiene. of brick industry workers and granite sheds was cozpletsd.

MAZTANRT DISEASE PROGECIS

The following projects were begun in this reperting periocd (sse Arpendix D) to
study occupaticnaliy=-induced malignancies:

(1) “Investigation, through environmental surveys, of workers expossd to
vazicus halogenztsd hydrocaxfons {including vinyl hzlides, msthyl
chlorids, and kenzyl chloride}. (To assess in-plant contaxminant
levzls, wozrker exposures, work practices, and environmsntal controls.)

(2) Investigation of styrsne-butadienes rubter wozkers through a retzo-
spect.w—a cohort mortality study and environmental survays. (Do data

 the extsnt of zisk of cancer.)

{3r Imvastigetion of pesticide formulsator wozliezs th:augh a rstzospective
cohozt moztslity study. (To dstect the extent of zisk of cancsr.)

(4) Invastigaticon of pharrmacsuticsl woriksrs through = cross-sectionsl
eedical study. (To detect the extant of risk of m:..sca:ziagﬁ.s and
biztk defects in the offspring of ermrossd wozkers.)

(37 Investigation of cazton disulfide wozkazrs using rstroszective cochoz:

mortality studies. (To evaluates the association between exposures to
carker disulfids and cazdicvascular disesss.)

The following majozr projects were completsd and resuits made available during
this rarozhing pericd:-

(1) Steslworkerz — sa= page 43, itsm 5.

{21 Cross=sscticnal comparison of czuse~-specific proportignats rortality
with that of the generzl population for wood-exposad wozrkers from ths
Unitsd BExcthszhood of Carpenters and Joiners.

(3) Industzial hygiene asssssrent of possikility of spentanescus formation
of bis=chlozrowethyl ether.

(4) Czoss-sectional medical study of vinyl chloride wozkezs.

&0



Ensrgy Ezrojects

During this reporting pericd, DSHEFS continued its energy program in industzy-
wide studies, initiated in calendar year 1975 and discussed in ths 1975 Annual
Repozt. Ongoing studies include:

(1} retzxospective cohort mortality analyses and environmental suzveys of
slag wool preductian wozkers, clay fibezr workers, and sulfuzic acid-
ané sulfats-exposed workers, and

(21 envirermmental surveys of coal gasification pilot plants. (Ses
Appendizes C and D.) It should be noted that considsrable inter-
agency cooperaticn betwsen NICSE, the Environmental Protection Agsncy,
and ths Energy Resszrch and Development Administration was involved in
devaloping the study protocel for the ceal gasification study.

Vicmen in the Wozz Fozcs bzajezts

A ne=w iniriswive for the Imstitute is the study of the teratoganic

znd motagenic effects assceisted with cooupaticonal exposuzes to toxic zgents.
alrhough DSESFS had no mandzted progzam azex fozr the 1976 reporting pezicd,
thres studies iavelving other NIOSE pzrogzam arsas covezed this importamt
matter of "Wemen In +hs m Fozce.”

Because of evidence of inczezsed risk of miscarrizges and anomzlies in the
offspring of exposed workers (see previcus Annual Reports), a criteriz document
for recommended standards on waste anssthetic gases is being developed. &

pilot study to determine the risk of congsnital anomalies in lead smelter wozrke=s
was conductad. Thess results will be included in the final report on the
invegtigaticon. Female pharmaceutical laboratory workers are being studied to
determine the risk of miscarziages and birth defects related te emzloyment.

S;ecific Studdes .

E szlecticn of the industrywids stodies that were ongoing in the 1978 regozrting
pezicd azr= presentad Eslow in orxdexr to exemplify the epidemiclogical evalusticon
BZucEss.

(1] The cuzrent OSER silica standszd (0.1 mg/m°} aad the reccrrended NIOSE
stardars (50 pg/m®) have beem opposed by the brick menufactuzing in-
dustry, particularly in Nozth Cazolina. Despite industry clzims thats
noc excess of silicosis ox other chast dissass has besn discovered in
Feztx Cazolina for the past 10 yeazs, furthsr review of medical datz
cexziied by the Stats showed the pressncs of octhezr chest pathology.
Addiriemal study is needsd either to justify the use of ths cuzrent
standard or to give fuzrther support to the theory of procsss-specific
standazds. All mediczal and industrizl hygiene data have besn collected
and ares undezrguing analysis.
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(Z) A contract has hesn awarded to conduct a retrospective cchort mortality
study on viscose zayon workers exposed to carbon disulfide (CS;). This -
is gensrally associzted with central nezxvous systsm effects and 1s now
thought to increszse mortality and mprbidity from cardicovasculaxr diseass.

(3) A czoss=s=ctional mediczl and industrizsl hygiens survey of one lead
sraiter was conducted to evaluate:

(8] arsenic and cadmimm cazrcinogenicity,

&) lead and cafmium nephrotaxicity,

(¢! lead, as it relztes to central and periphsrzl nervous systsm
dzEase and/or Gysforncticn,

(@) soifor dioxzids and sulfuric zcid mist, as thsy zelats to both acute
and chronic respizatory dysfunction,

(e cadmixm, coprer, antimeony, nickel, and zinc fiumes, as they ralate
to mata2l fume fever,

(£] cafmimm forme, 2= it reslates to acubs punsuonitis and/oz =cuts
Pulimenmary edsTa,

{c} genszral rsspizatozry tract irzzitaticm, including pulromary edsma,

(Br antireny cazrcincganicity.

(i} cz*ale, a=z i relztzs to chzonic intsrstitisl pnzumonitis, as well
2z skin anf respirarory aliergic reactions, and

(5] azsins, &= It reilatsz to massive heweolysis leading to renal failure.
The medical and industeizl hygiene data cellection was complsted and
Gzt anaiysss inirisred. )

{4} 2 contrazct has been developed and zwarded to conduct an industrywide
study of cosl gasificaticon which will dsfine appropriats industrial
hygiens and contzol technology practices. This is to reduce sxgosurs
to polyeyclic hydrecarbons (zelated to coke coven emissions which ars
asscclated with excess risk of lung cancer).

(5) & NIOSE contzact continued its retrospective cchort mortality study

of the stesl industry. Tables of moztality by work area weze daval-
cpes for:

(2) steslswziesrs erployad in 15353 follicwed through 1970,

G} stzelwmozierz emplorved in 1881 follicwed througk 1970, and

(=} stzelwerkers exploved in 1933 followed throuch 1982 (as combrastad
with steslwoZker= employesd in 1581 followed through 1870).

Tas contract has besn pedified to esttend the follow-up pezricsd throush
Is7s.

Rzsults of this study have been widely disseminated in thz following
Forma:

(2) 2 doctozal disssrtarion,
(&) excszpte from material pressnted 2t the OSEA coke oven hearings,

(e} ssveral papers published oz awaiting publication in the Jouzrnmzl of
Cecupational Medicine, and

(&) in the New York Academy of Sciences’ publication of thes procssdings
of th= Confersnce on Geeopationzl Cazrcinogesnasis.
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(e)

)]

{82

o)

Promptcd by animal studies and by recent information fram England
indicating increased risk of lung cancer, a retrcspective cohort
moztality and industrial hygiene study of the antimony smelting in-
dustry was initiated. The master file for the sslectsd cchort is be-
ing estahlighed, and the industrial hygiens report for uss in identify-
ing worker exposuze classification, etc., is being prepared.

A retrospective cohort analysis and industrial hygiene study of rubtex
wozkers expossd to benzene was initiated to investigate damzge to ths
hematopoietic system and development of leukemia. Litezraturs sszrches,
walk-through surveys, and cchort selecticn have besn completad.
Perzonnal recozds were nicrofilmed and ccding of datz begun. Ths in-
duszrizl kygiense poztion of the stady was delaysd because of the rudbker
workezrs't strike.

& f£inal repozt of a contractsed study of bls-chloromethyl et’hsz (BQE) ,
2 potent lung cazcinogsn, is in prepazatien. Preliminazy datz indi-
catz that the pressnss of reactants needsd for BECEE aprezred in low
B levels in textile finishing cpezations. No BLME was dstectsd
atoys 0.1 p3d in the textile envizonrent using ssparats gas chromsto-
grathy and gas chiometoczaphy/mass sgectrometsr analysis.

Througk exper: testimony, report praparation, etc., WIOSE has zssistad

QSRS effozrts to enfozce existing tale gtandards against industzy

ctjecticns. Scientific eviderce to suppozrt ths adeguacy of OSER stan-

dazds for talc exposwe is not, however, conclusive. Cross-secticnal

medical, retrospective mortzlity, and industrizl hygiens studies azrs
being conducted to determine if tzlc workezrs face excess risk of

_disesases and to determins a protective mass standard (in lieu of the

" prassnt impinger standard) for nonfibrous talc. The studies zlso azs

- ta characterize variocus commercizl tale deposits in the U.S. as to

asbestos and free silicz content and to develop or evaluate analytical
methods for talc in regazd to asbestos content. The industzrizl hygienes
surveys of the talc operations in New Yozk and Vermont have been com—
pleted and zzzoris ars in preparation. Ths initizl phasss of ths ’

- ezoss-sectional medical study of Vermont tale workers aze completa.

A0):

Tkhe mozeality studies of New Yozl and Vermont talc wozkers arz pzo-
gzassing; the mastez files have been devaslored and acquisition of
&23th certificstes has been initiated. ) -

R réetrospective mortality study was initiated to evaluats the potential
for emcass chronic and Icng-iatzscy occupational dissass zmeng peshi-
cide formulatozrs. The conmbtractad study will detsrmine the moztality
status of approzimately 5,000 wozkezs (employed for a minimm of 12
months priez to 19606). It will be & retrospective study of z cohor:s of
woziezs wio weze initially emploved as formalators between Jznuzry 1,
195G, and Decsmber 33, 1975
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ruture Direction of Industrywide Studies and Surveillance

The diracticn of this epidemiclogical research and surveillance in the fiture
will be to:

(1} continue providing input for criteria standards for control of
occupational health hazards,

{2) exovand the emphasis on occupational cancer surveillance and field
studies.

{3) expand survaillance and field resezrch in the rapidly developing
en=zzrgy industzies,

{4) provids much needed information on occupational diseases associatsad
with thz working woman,

(5) determine the impact of occupational exposures on the offspring of
wozrkers, and

(€) implewent the recommendations of the Surveillance Task Fozrce.
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DIVISTION OF BIQMEDICAL AND BEHAVIORAT SCIENCE

In 1976, the BHicmedical and Behavioral Applied Research Program continued
ressarch within the areas of:!

Cl} toxzicology, physioclogy and ergonamics,
{21 Bshavicrzl and health metivational factors, and
Gl physical and bioclogical agents.

Significant labozatozy research progzams are undez way in the azess of:

(1) occupational carcinogenssis,

(2) teratogenesis,

{3} motagenesis,

(4} behavieral tomicclogy,

(5} occupational stress factozs. an&.

(8} generzl suzrort of Federal occupaticpzl kealth standawrds.

The NIOSE toxicolcoy progzam s=rves as g worldwids clesringhouse for recsizt

and disssminaticy of dats and applied infarmation en the texicity of industrizl
matarizie, Thls schivwity czeatss an effective raprort arong govermsent, in-
dustzy,. and laZoz organizations which have = vital, emtusl interest in toxicolegic
ozoblexms. Imr 1978, the pzrogzam utilized = coozdizarad, pulbidiesiplinasy
appreach in conducting stufles. Thsss rangsd from evaluztions of acuts toxic
hazards to mechanistic and doss-rasponse studies of industrial disease undsz
controlled lakozratory experimentaticn. Major emphasis was placsd upon high
production industrisl chemicals whoss carcinogsnic, mutagenic, and teratcgenic
potantials weres unknown.

Inhalztion Studies

Tong=term inhalation studies were conducted to provide datz for ths devalopment
ané medification of criteria for use in the issuance of recamendsd Federsl in-
dustrizl a2ir stardards for chiorchanzens, ethanolamine, nitropzopans, Cyancosn.
2 mistnre of nitrous exide and halothene, methyl-n-amel kotons, three zweorphous
silicas differing in manufachturing processes, oozl slag, and polyvinyl pazrticuilats

The significant findings of thsss investigations incinds ths following:

G) Ezzosure of impregnated female rats to anssthetic mimturas of nitrous
cxide and halothane resulted inm positive repzroductive, exbryotaxzic,
eatsganie, and teratologic effects.

{21 Herhyl-n-smvl ks=tone was zssessed as 2 possible induce= of cliniecal
neuropathy in Rumens. This was based ucon ths fzank pezighsrsl and
central nervous sSysteEn impeirments in animels from reresited excosure
to methyi-n-butyl ketons zt the cuzzent Fedsral industzizl air stao-
dazZ of 1Q0 pmm. Howevezr, no neurolegic impairments wows noted in
anizzle excossd to methyl-n-=zmyl ketone at either 100 o= 1,000 pr=.

(31 Ingestion of Righ doses (1.6 to 3.0%] of terephthalic acid and
dimethvlterephthzlate By experimental animals resglited in ths for-
mation of uwrinary calculi. Accezdingly,., 6-month iInFzlation studies of
these terephthalates ware performed zt a total nuiszmce dust level
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of 10 to 15 mg/m? with a respirable dust fraction of 5 mg/md. Mo
evidence was found that supported the hypothesis that inhglation of
tererbthalates results in the formztion of renal op hladder calculi oz
any ctﬁez pathologic lesicns.

Tissue Distribution Studies

Anpther major effort within the tozicology ressarch progzanm deals with identi-
fying the toxzic mechanisms of industrizl diseasss. This is done By corzslat-
. ing experimentsl results on animals with clinical and pathologic changzss found
in workers. A dizect corrslztion was demonstrated Between tissus distribution
‘and pathologic changes obszrved with ths suspect cazcz_ncgen, i,2-dibzeomoethane’
(ethylene dzbmde! .

Sgecial Pzogzzm Suprozt

Exposuzs limits werz definsd for 15 chemicals. Exposuze to thes chemicals
could result in thes inshility to escape fzom Bazazrdous envirormments. 2lso, it
could cause ¢éhronic or irzeversibie tissues changes in the event of respirarory
egaizmeant failuze of up to 30-mimutes duratiom. Forty substances w=rs tasted
for skin Irritation sndfor skin sensitization potential, follaw:.ng racussts
frem the WIOSE E=zexd Evaluat:.on ongzamq

Cozal Mine Dust Imhslaticn Study

Statistical analyses of data derived fram a2 4 1/2-year inhalation study of
monkeys exposed to bitmminous ccal dust have besn completed. 2 comprehsnsive
£finzl report sumwarizing the numerous biclogic :Ln&z.ces mvestz.gate& is bemg
-preparead.

‘Ancther study was completed on the hazaxd of ce=l tar in preducing bronchogenic
cazcinoma and othsaz cancer:. Results of an 18-month inhalation study of cozl -
tar zzzosols a2t 10 mg/m reveal lung sguawous cell carcinoms in 100z (38/38)

cf £h= male rats and 82% (31/38) of the female zats tesrasd. Ik alse ravssled -
an incrsased ircidance of alva:lcgmc cazoinoez in twm strainz of mica. In.
addition, tHs coal tar was separated Intso acid, Bas=, and neutzal fracticns.

CGf seven peutral subfractions tested for czrcirnegsnicity, twe produced gross
skinm turozrs in mice. There was no evidencs, howsver, of metastasis oz in-
vasiveness. Eistopatholcogical evzlustion of tissues will be perfozmed e:aa. =
final ragoxt prepazed.

Hezk Stzass

B contractuzral study performed at the University of Alsbama was cimoletsd in
1876. Tt compezed ths hest tolezrance of wmen employed in Bot jobs with that
of weman wozking in not-hot Jjobs, and alsc with the Reat tolezrance of men
emoloyed in bot and not-hot jchs. ThRe resuits showsd that, on ths averzge,
women employed in Bot jobs tolezzte h=sat Better than womesn empleyed in not-
hot jobs. It 2lso showed that women In Rot jobs may tolerate hest as well as
men in hot jobs if the stress level is Eelow the threshold Wet Euld Gloke
Thezmoreter (MRCT] values recommsndsd By the OSHR Standards Advisory Cammittes
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¢n Es=t Stzess. If the stress leyel is Righer, womesn may:-bs mozes prens to
raaching highsr body tesreratures and keart rztes which might pake thes xozre
su=raptible to be=t illnssz=s,

The results of a siudy pezformed at tHe Pennsyivanis State Univessity do not
surrort the recormenf=tion By tBe OSER Standawzds AGyisozy Cammittess on HEe=t
Strass in 1973. The racomrendation was that iIf wind sze=d at the job sits
exzesds 300 fzm, 2 corraction of T-€°P WEET sHould Ee appiied to the cut-off
points. This mesns that prerventivzs meacuzes Bave to Ee Intzcduces only at
5-c°2 HECT higher exrosuze levels. THis discrepancy may Be the comsesmsmcs
of the fact that, in the Pennsvivaniz stody, ths sudjects were esposed to Reat
- and wozk weazing ths szme tyre cf garments that wozksrs wesr in most Bot joks.
Iz contrast, in most stuflies pudlished in the litezature, on which ths
Advisory Cormitise recommendation wes Basad, the soRjects wore only shorts
and gy shoss.

Vikzatiers

Duzing 1978, NI0E= combinued studies on the Bezards associabsd with exrosnze
o vitzration, stk main eschasic on assesswent of worksrs' exposura. The
giznificance ¢f this zzex of vazeszch is undezlined by the fzct thar there az=
gkent € miiiicn workswe in the U.S. exrosed to cccupaticrmal wikbraticon.

A unigue van was designed and constzucted for thes purzos: of monitoring drivex
exzosure to vibrabicon, as well a= stre of the ghysiclogical restomses. A £ield
study was conductsd to assess tRe exresurs to viBzration of heavy eguipment
orezztozs. Ths study was conductsd with the closz cococreration of the Intsz-
nationzal Unicn of Cperating Englmeezrs at their Califormia Training Facility.
Fourissn varishles werz continuously monitozed on 16 diffezrznt vehicles and
their opezators.

Medical record studies aze being continued, particularly to clazify why ischemic
beazrt disesasss, diseszses of the male ganital oxgans, certain merabolic dissases,
and dissasasz of ths Boness and joints are coourzing in excsss axong he=vy eguip-—
zent cpezatrzrs.

HICSE srenscrad ar Intewmatiomal Symeosime in Cincizmati on ths kealth haszardg
azzcciated with cpezstion of pmeumaric ard electrical Band tcols. Patizipan:is
przsantsd dat= indicating th=t wezkerz wsing these tools ars liksly to dev=licp
cizroiatory ars neuroicgical impaizrmen® of the kand. HIOGSE is plaaning 2 stmde
toc identify the extent of this disorder in esrossed pepulatiems in the U.S.,

az weli as its pathorhysiclcgical and exposuze characteristics.

Bicmechanics of iE=terials Handling

HICSZ continued stodies to establish effective metheds for protacting werksss
fzem injuries associated with 1ifting and Bandling loads. Resuits from 2 com=
tzactual study indicate that an effective matfed of limiting injuzies of Ba=vy

iifeing jobs is to asssse strengt® capabilities of wozke~s prior ts placszent
on thass jok=.
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‘NIOSH sponsored an International 5ymp051um on Safety in Manuel Materials Bandling .
Tasks., Investigators fzom Great Britain, Swaden, Gemany, and the Unitsd States’
presentaed different mesthods for establ:.sh:.ng effective limits for amounts and
frequency of load lifring to prevent injuxzies.

Strass Measgzement

Ressarch was continued for ths development of a method for ths early datection
- of dstzimental effects associated with an ezcessive wozrk load. This ressszzrch
was on 2 wozk load which Implied that the worksr was orze susceptible to
dissaszs and les=z tolexant td tezic substances and plysical agents of thes work
envizonment. Experiments performed on hmman szBjects sfiowed that fatigus
beczusz of Reayy physical wozk caoses 2 aete::.orat:.on of Bameogtatic contzol
over caxdiczespiratory functicons.

Tnis phenemesnen was assessed guantitatively By calcoizating a Cardiovassuiax
Vaziance Scoze (CVS). The CUS can be utilized for identifyine jobs which

‘azs teo stzenucus for & worker and for detsrmining whether the rast-time aveil-
atle.zo the wozier is encugh for comrlets racovery. Furthsroozs, studies can -
now ke undsriaken on Iarger woriar pormiaticas to determine the lenge-tarm .
health effects of Bigh intensity physical work, using the CVS as an indicatar.

Behaviczral Tozicology

_The effzcts of cazhon disuifide (CS;] (a2 solvent used primarily in the manufac-
turs of viscose rayonl on human performance and neurclogic function weres studisd
in 139 worksrs. A combransnsivs, neu:ohahavz.ozal battezy of tests was admin-
istered o each worker and corzelarted with C87; exposure history. Findings
showed workers exposad to CSz exhibited: »

{1} slowed nezve conduction velocities,
(23 abnozrmal electrodiagnostic scores,
{3} slowed reaction times,

(4) sicwed sneed of visgsl ssazcn,

(53 impaized hand desxrezity, and

(&) rsduction ix shorbatsrsm mewory.

Tee effacts of methyl chloride on neurologic function and perfozmance capabil-

ities wers studied in I71 workera. (Merhyl ckhigzrids is z solvent usad in the

merufaeture of synthetic rubtrer, siliconss, and tetzamerhyl lesd.}

A nzurakehsvicral test battery and a2 general neuzologic examination ware

given to ezch wozker. HMethyl chlozids levels within plant ziz wers found to

avazags 34 pazts per millicn (ppml. No adverse effects of methyl chleride
waze noted in ths neuroicgic ezaminations. Howevez, workers' performancs on

tests of time-shazsd tasks (@ivided attemtion] w=s degraded andé the magniruds

of azm tzemer was found to increase with exposurs to methyl chicozids.

The potantial effescts on wyisual function of 2 camon eye irritant, formzldehyds,
was exzamined in ths synthetic garment and wood products industries. A visusl
functicn test Batbery wms adwministered to 50 workers to evaluste acuts effects
of formaidehvde. In addition, a camprehensive optRBalmologic examination was '
Eaa:;fcm&i on 83 worksrs to asgeztain if chwrenic exposuzes to formaldshyde had

‘g



caused ey=s darage. No evidence of eithar acute or chzonic damzge to the
visual system attributable to formaldehyde was found for formaldehyde levels
rezching 1.4 ppm.

Ths possible interactive effects of perchlorcethylens (BCE), Valium, and
ethanol were investigated in & controlled, human laboratery study. PLE is a
widely usad solvent in the drycleaning industry. Subjects were exzosad to
low concentzztions of PCE in cambinagtion with either alcchol oxr Valim (at
thezapeutic dose levals)] and given neurclogic exzminations and behavicrzl
tests. Althoungh decrements in perfomwance were nokted with BPCE, aleohsl, and
vzliwm, no intszactive effects on perfcrmancs wers found for FCE/alcohol or
BCE/Veliumn combinations.

2 study of the possible neurcbehaviorzl effects of methyl-n-zmyl ketons (RK],
a solvant usad in paink, varnish, and adhesives formulations, was coopletad.
Larozatozry anirals (rats and mwonkeys) were exzoszsd {for € houzrs per dzy, S
days per wesk, for 1 y=ar)] to G, 100, oxr 1,000 prm BHRX. No nesuxctexic damags
coourraed 8t any of the thres exposurs levels afiter 1 yzar of MEX exxosaze.

Morizaricnsl Factozs

Cussticonmzizes ané sites visits were ussd in surveys of successful szfety
progzam practices among five plants designazted By the Naticnal Safety Council
as "pest no—lost-time injury plaats.”™ Distinctive characteristics asszociztaed
wirh surpezior szfety performence wazre found to be:

{1) strong manzgement commitment to szfety,

(2) mansgeresnt contrel of "total loss" through systems safety methods.

(3} & humsnistic approach to supervision,

(4} us= of szfety information feedback as an incentive for promoting
safety conscicusness, and

(53) uss of special safety emphasis programs.

A WIOSE comizact study sevelustsd the impack of psycholicgical, beshaviczal, azd
czganizatlicnal fzctozs uron the safety perfozzance of cozl minezs. 2 saxpis

ef 1,000 =ins persormnsl seleckad frem IS matched peirs of high- and low-accidzmt
rats minss wes suozweyed. The sizyey covezed woziksr attitudes towesd safety and
accident cansation, use of safety and health eguivmant, jebk =afety prasticas,
and rezlatsd cccuz=ticmal sz=fety issues. Ths datz indicatad that Rasping goed
safary zecezds, cozzacting safery hasards in the mine, having miners wes® pro-
tective eguirrent, and upholding the corpany's safety racozrd weze moze izzoztant
te mamagzmen® in low-zccidenkt mines than t¢ managewent in hich-accident mines.
Coxpanies in which wozkers pezcsived management as having a great cemcszrn for

szfety did, in fact. have better safety recozds than those whers this was not
pezceived.

Tnz ircorkancs of bhuman facktors in safe cperaticn of fozklift tzucks was ths
basis for devalopmant of a2 training program concerning hazzrd recognition for
forklift txuck operators. This program consisted of an instructor's ranu=l.

approximately 500 slides of job hazard seguences, and a descriptionm of ezch
hazard sequsnca.
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The effectivensss of positive social reinforcement for incrsasing the use of
personal protective equipment by workers in g shipyard was cvaluated. Results
indicated that four of the five work crews studied showed g deczeszss in ths rate
of eve injuries ranging fzam 2.5 to 13.4 per 100 workers after reinforcement

for weazing eye protection. The experimental group, &S a wiole, chowsd an
‘average decrezse In eye injuzy zate of 7.48 pezr 1040 wozkers. A& control group
not receiving reinforcement for wesring eye protection showed g slight decrezse
of 1.16 per 100 workezs.

. Tae involvement of Buman factezs In accidents involving fatzliities was studied
in conjunctionm with OSER compliance inspections, This evaluation uncovszrsd
four elements carmon to the mishape:

(L) inadequate employes supexvision,

(2] imadeguate employse tzaining in job hazard recognition,
{31 Iack of specific safety rules, and

(4] inadegquates pzotection for racognized hazards.

2 project dssigned to investigate the effects of corntinucus and impack-tyge
noisz on rmemauditory sensozy functions was completad. The continveous noiss -
conditions ranged frem 05 to 110 4dB2(AY. The impacst soonds ware 138 & in pea!«:
ievel, Different tests cof visual, tactile, thermal, and veshibular functicens
wers made wnder ths noiss conditions maantioned pravicusly.  Sevazel of thess
sense functions were also incorpozated in a simmlarsd work task. When performed
under ths given noise and quiet conditions, thes task revezled no sicnificaat
differances in performance results. Little evidence was found to suggest
concern for nonauditory sensory lossas caussd by noisse conditions maet:.ng Hesvy-
ing conssrvation limits.

Physiczl Agents

Ths Physical Agents Biamsdical Ax:pl:.ed Research Program develeps, imoroves, and

.evaluates health critezia for exposure to physiczl agents via latoratozy
searek, fisid studies, and criticsl review of existing standazds. Exchssis

iz 1975 WaS Tpem :.ﬂ.nt:.fyz.ng bBezzards associated with nonstezdy state noise

and tz ionizing and nmcmg radiations.

Sciss

Sevezral studies haye heen underdaken to assass the hazasrd of noncontimusus
noise. One study is 2 camprehensive, 3-ye=x study (O876-19781 of noiss and
heazing logs in the paperworking industzy. A noiss exgosurs measuring instru-
ment, the “chrono-dosimester,® is wozn by sslected workers to document thair
daily noiss doss exposures. (Tha "chronc-dosimeter® was designed By NIQSE and
has been sutmitted for patent.l The office worksrs seérye as nennoiss-excesad
centzrois.

In a laborarozy study of noncontinuous noise, gzoups @f chinchillas wsrs ex-
pos=2 to different levels of continuous ncise, while other groups wsrs expossd
to intszmittent noisa with a zegulated on/cff times. Results Indicats that it

is not enly ths asmomunt of acoustic enszrgy incident wpon the zuditcory mechanism
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that is hazardous, hut also the manner in which the acoustic energy is dis-
tributed. "

A study of the prevalence of impact-impulse noise revealed that about 2.5
riilion U.S. wozkers aze exposed daily to some noise of this typa., Investi-
gaticons are now undezwzy to imsrove methads for measnring Impect-impulss noiss
and to detsrmine exposnres hazardous to hearing.

A finzl report on the develomment of a £ield test method for evsiuating eax
plug typs h=aring protectors undsz actual wezking conditions was published
QIgsE 76-1gil. A field study Has Begun using thz developed procadors and
equirmsnt.

As a follow-up to the survey of Hesring Loss in the Cozl Mining Industry
(WICSHE 76=-172], = stufy Has Been initiared to Investigate thes unexpectadly
high ingidence of middie ear pathologies found in cozl miners.

Radiarion

Under conkract, the wozld litezature published during 1971-1975 zelatad ta the
cazcincgenic propertiss of ionizing and moniconizing radiationm will be reviewsd.
E state-gf=the-art zerors will Be prepared smoeewrizing ths partinest literaturs.
Stecific gaps in the pressat knowledge of radiatior cazcirmcgenszis will B
identified and rzcomrendaticns made for futurs resssrch.

A coniract was awarded to provide the results of an ongoing study investigat-
ing ths potentizl hazards frem welding. In addition to ths haza=ds from air-
borne contaminants, the welding process is a high~intensity eptical radiztion
source exposing the welder and other workers to ultraviolet (UV), wisible, and
infrared (IR) wavelengths.

An ingerim report was recsived documenting threshold values for cormezl and
lenticular damage in rabbits in the UV region fzom 295-335 nm. Ths contzactoz’s
rzzozt will be published as a NIOSH Technical Rspozt. Fuzther -
studies aze now undezr way to extend this work fom 340 2o 400 mm.

Th= contzach to devslop a UV kazaxd monitor-wes coopleted. The instzument is
being evelu=ted to destermine its usefuiness as a survsy metsr. Tas Lasar
Bazard Classification Guide (NIOSE 76183}, pzeparsd in ccopsraticn with the
Unit=d Statss Azmy Envizomrentzl Hygisnz Agency, was uzdstzd. Aspzoximataly
2,500 differant models of lasers were classified.

The rezults of 2 coopezative study were published (NIOSH 77=-105]1. Ths find-
ings showed that the dosze reacsived by zirlines perscmnel in the opezation of
baggage E-zzy systems were far helow the limits prescribed By ths OSHER rag—
ulations. Thsy were closs to naturzl backozound radiaticn levzls.

Occupaticnal exposure to radic fremusncy (RFI zadiztion in ths textile. Iimbe=,

and plastics industries w=s measured. At least 70% of the R power sources
Tonitored exzcesded the current RF exposurse shtandaxds.
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Reseazch bas besn performed to determine the effects of BF radiztion on lym-
phocyte division responss in animzls and cultuzes znd on BNR and DNR structurs.
A publication is being prepared descrihing the reanits of this gtuly. Fuotuzre
RF zeseazch will concentrate on potentizl terstogenic effects, since most
industrial RF sources aze coperzted by women.

Biomedical Suppozt Sexvices

Support services Juzing 197€ incloded clinical and Biochsmiczl s=rvice for 25
Bsalth Bazard evaluations and 10 technical aszistance projects.  Total analyses
. performed euwzseded 20,000. Eraluatiens Included exsmination of Bedy fluids
for evidence of exzposuzs to organic solvants, metals, pesticidss, carbon di-
gulfide, steroids, polychiorinzted biphenyls (PCB's), and numsrous other mized
exposuTes.

Enalytical methrds were developed and ussd scecifically for: volatiles in

blccd, phenol in uzine, hippuric acids in urine, BCR's and kepene in bBloed,

and synthstic estzogens in aiz. In additicon, metheds for ths analysis of czganic
tin, polymethylisilozane, formic acid, and tstrachloru- and trimellitic an—
hydrides - in zir were deveicped.

Izkoratory suppozt provided to animal raseazch shtudles on methyl ==yl ketone,
tazeghithalstes, polyarsthane foam, polyvinyl chiszide and bittminous cozl dusts,
ang Z2,2-3ithicdizniline exposures inciuded evaluation of the clinical and
bicchsmical pazaxeters asscociated with ths Biological effscts reszﬂ.tmg from
thesa exzposuzas. Total analysss esceeded §,000.

Significant consultation was afforded the development of a clinical chemistry
progzam explovad in the Kellogg, Idsho-Bunker Hill Smelter suzvey and in the

evaluation of data collected from approximately 1,000 exposed szelter wozksrs
and community contzrols.

Diagnostic and ressarch pathology sezvices included autopsy of ovexr 2,000

-~ animailg, prepararicn and bistolegic evaluation of 13,400 tissus slides, and
submission ¢f 20 patholegy reporis to ressarch proiect dizrectozs. Eospital
patholcgists throuthent ths United States stbmittsd 20 casss of suspectas
occupekicnal dissase foz diagmostic evaiuation. In responss to 2 survey of
patholcoists and thoracic surgeons in the Unitsd States, 1,600 physiciazns
-regponded. TRey irndicatsd an intsrest in submipting to HICSE 12,000 cases
pezr v=azr that ars considszesd to he associzted with, or dirsctly zalatad to,
industzizl exposuzes oz disezss. Cases submibbad mnl& ke for specific cheme
" ical element(g) 2nd diagnostic evzluations.

Ovar 1,400 particie anzly=es in human and anfmzl tissue s=mples wers com-
pleted. Biophysical chzzactezization of the particle= was mads by scanming
transmission electron microgeopy, energy dispersive Z-zay analysis, and ths
electzon miczopzohe. Eyaluations of this data, as well as that from suzfacs
pzoperty studifes, wers made on such materisls as asbBestos, tale, abrasive
blasting patezials, and coke oven emissions.
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Experimental animal research and comprehensive animal husbandry supporting the
service activities and other NIOSE nconhuman research programs included:

(1) continuation of projects on the pathologic effects of zbrasive
blasting materials,

{2) factors influencing the carcincgenicity of smelter dusts (including
sulfur dioxide),

© {3} turor induction by arsenic in rats on nutritionally deficient diets,

and

(2) studies on molecular mechanisms in occupaticnal carcinozenssis, Thsss
last studie=s involve:

(a) inhalation of vinyl chloride,

{b} ingestion of methylene-bis-orthochloroaniline (MCCR) .,

{c}] &a determinztion of the chemical stzucture and stabilities of
platinum and bezryliium salts with purines, and

() the co-cazcinogenic effect of asbestos and benmzo-(z2)-pyran=
(ir which it was shown that as little as 0.1 milligram cf
chzysotiie astestos significan®tly enhanced the abilirty of bewz
(a)~pyreans to induce pleural sazcomas).

Bicwediczl ana Benaviorzl Applied Resesrch Progzam Direchions

The EBEiomediczl and Behawiorzl Applied Ressarch Progzem will be clesaly kayad

o the NIOSE initiatives in careincgenesis, teratozenssis. and suoport of stzmdars
It will 2lso be keyed to NIOSH initiztives in behavioral and hezlth motivationzal
factozrs zimed at prompting behavior contribubing to reducing occupztional he2lth
hazsrd exposures.’
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ATPATACHIAN LABORATORY FOR CQCCUFATIOMAL SAFETY AVD HEALTH

During the last decade, the NIOSE Appalachian Laboratory for QOccupationzl
Szfety and Health (ALOSE) in Morgantown, West Virginia., has become recognized
as the Nation's leading center for thes study of cccupationzl respiratory
dissass. espscially that associated with cozl mining, For several years, how-
ever, ATOSE has conducted a2 wide spectrum of resssrch in other aresas as well.
This diversity of ressarch initiatives continued in 1876.

LABORATORY AMD CLINICAL INVESTIGATIONS

ATOSE laroratozry and clinical investicetions during the period January 1, 1878,
throush September 30, 19786, included both bicchemical and micrcbiclegiczal inm
viezro studiss of the effects of inhaled particulates on the lungs. The effects
of silicz and asbestos inhalation weres shown to zlter the chemical comrosition
of colliagen genezzted by fibroblasts in tissue cultures. Asbestos w=s also
shown to impair the production of intsrferon induced by virus infection.
Beczusz intsrferon is thought to ke & fizst line defense mechaniem agsinst
infection, this finding indicstss thzt acshestos may pradisposs wozkezs to

wiral infection. Studies of the respizatory problens of gzairn handlers wsrs
alsp initiar=d duzing this pezicd.

BRIOSE zozaawchk has 2isg included investigation inte the physiclogy of cz2lis inm
lung tizsu=. Duxring 1878, ths mechanism by which heavy mstale affect czll
rembranes has hesn furiher defined. Frevicus studies havs shown that certsin
hzary metals (mezrcuzy, nicksl, ccbali, copper, and zings) alter red csll
membzane scdium permeszbility. During 1976, doss-responss curvas for ssvazzl
merzls have besn defined, and further rasearch is continuing with other
industzrially important mstals. Cell physiclogy studies have also includsd
ressarch in ths mechanisms by which foraign substances are removed from
alveplar macroph=ces by phagocytosis. This process is known to be a mzjor
defense mechanism of ths lung.

ALOSE physiologists have deronstrated an increase in chemiluminescent rasgonsa
of zlveolar macrophagzs when expossed in vitzo to increasing concentrations of
fozeign particles, and that cezrtain metatolic inhibitors can decrsase this
rasgonss. Furthsz studiss aze undszrwey to atisaot to dsteomins ths mechaniem
by whick chemiluminescence is induced in macrorhages by foreign particles.

The studiss alsg ars o dstsrmine its precise relationship to phagoeytosis.

Dezing 1578, AIQSH cliniczl stufies have also included investigstion of ths
thysiclicgy of ths gas/liquid bourndary of the Iung. It is known that suxfzctznt,
the liguid matsrisl lining the alvesli and airwsys. has a profound effz=ct on

the pressurs-volure chazractsristics of the lung. This is beczuse of its effects
cn ths suzrface tension at the gas/liguid boundazy. The liquid matezrizl lining
the aizways and alveoli is directly exposed to any inhaled pazticles. Therafors,
it is possible that one mechanism for alteration in lung function by occupations=l
exposure is 2 changs in chazractsar of tha surfactant system. It is pzopossd tha:
futuzrs resssrch include the technigque of gas tzapping in order to study ths
effect of various inhaled agents on the gas/liquid interfacs of ths lung.
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Recent ALOSH clinical investigations have concentrated on determining the effesct
of eccupational exposure on lung function. Ths researchers used spiromestry,
submawimal exezrcise testing, and various tests to measure dissase in ths lungs
and small airways whsre conventional spucmetry does not rsveal dysfuncticn.

Spircmetzy , the messuremsnt of the bhreathing capacity of the lungs, continues
to be the most widely used method for evaluating the effects of occupational
exposures on lung functions=. In czder for spiramsizic tests to be reliable,
however, thsy must Be repreducible. To Eslp accamplish this task, ALOSE ze-
searchers Bave daveleped ths forced expiratory volmms simmlater. Tals is a
device which is capzble of zeprrdoring Both electric signals and gas fiows.
Thesz ficws corresreond te ficwwvolome curvess wiiich would Be expectzsd fzom Both
normal subiects and those suffering from zeazzatary diszases of varying degzseas
of prograssicn.

Bassd on studies using the gimmiztor and datz obtzinsd during the nationzl
study of cozl wozkez=z' pnsurcconicsis (n which spizcretzry wes pezfozmsd on
more than ©,000 subiects), spircmebric gunidslines for equipment and technicus
kave bBeen dsvalcred. Worie is now Beginning on similar guidelinss for the
single brsath diffusing capacity test and the cleosing voluxe or single brazth
pitzooen ta=st.

Effcres wezz continusd to dstermine thes most ssnsitive methed for dstacting
cooupationzliv-induced sEnermalities In Iung function. Varicus pazramstsrs of
the forced expiratory flow=volume curve wore measnzed zrmong fouzr ags— and height-
matched gzoups selected from the same cohort of 9,000 working cozl miners. ’
Resulis show that fiow rate messuremesnt cffers little advantzgs ovar

(i1 ths traditional parametsrs forced expiratory volums in 1 sscond
¢Ev,) oz

(2] the ratio of forced ewxpiratery volume in 1 second to forced vital
capacity (FEV,/FVC] in sesparating the groups.

It was cbssrves, howevar, that flows at high=sr lung volumes wezz scmshimes
heipfnl is qiffsrantiatinc bzonchibtis fzoem nenbeenehiris. In this sagment of
the stody, tobzl ilunz caracity (TIC) was estimzted by exsmining clinisczl chest
EZ~-zzys ¢f the subjects. Results indicats that the smokers arong the 9.000
soject= had = higher TZL and residus? volume than did the nonsmokers grous.
Ealzting £flow ratas to osolute lurnc volimmes revealed deczezssd flow zotss in
seekeszrs 2t all lung volumes, & fact not aopazent fzom an exemivation of Fflows
ralatzad oniy to expired volume. This study confizmes trzditionzal use of ths
FEY; and th= FEV;/FVC ratic as valuahle indices of cccupatienally=related
puimenzey dysfunction. Ik alsc suggests, howsver, that estimaticon of aksocluts
lung volumes m=y ausment resezrch ability to deterst pulmonary impaiwment.

A ceeputseized systam for interpretzticn of chest Z-rays Ezs Besn developed
wadsr NIOSE contract in an effozt to reduce the axount of time reguized in this
procadura. RILSE pezsonnel Began work, doring 1976, to instzll znd tes: ths
syst=m in NIOSE fzcilities.

Previgus studies on nensmcoking coal miners haye suggasted smail airwey ob-—
struction and lcss of elastic rescoil in the lung as possiBle pathogsnetic
factors In coal wrkers® pnemmeconiosis. Two lung function tests which Rave

a3



peen found to be ussful in detecting small girwgy dysfunction are the closing
capacity and the dynamic campliance tests. It is not yet clear, howsver,
whethsr pneumoconiosis is & causal factor in producing ghnoxmzlities in yalues
in thess two tests.

Bzczuss complete studies of lung mechanics are not feasible for large groups
of workers, another method of early detection is cuzrently being tested., The
experiments involve camparing flow rates at low lung volumss in which ths sub~
jects bresthe a helimm/oxygen mixture witk flow rates of subiects breathing
air. It is thought that camparison of these two flow rates will reveal ab-
nezmalities in the smail airwsys of the lungs, ThRis is Becauss, at low lung
volumes, rasistance appeazs to come primerily fzom swall aizways wheze flow
rakes are laminar ratrher than tuzbulent. ’

Becazuss laminar fiow is affected by viscosity but not density, halium/
cxygen misrures (which aze mozre viscous but less dense than air) offer data
zrtout lung mechanics which ave unavailzble using convantional metheds. I£
thig test is found to be useful, it mway lend itself to uss in studies of 2
lazge mumber of subjects. It is a tsst which can easily Be rspeated aftex
pe:i:as of varying exzosure to potentiailly damaging substancﬁs in the wozk
enmom:ﬂt. :

E:;mtely 230 subjects Have besn studied using this technigue, but data
frem comparisons of dust-exzosed and mem:csad workare have not y=t been
evzluarad.

An cngc.mg project has heen the use of bicycle ex=rcise at subtmeximel levels:

1} to determine the applicability of exercise testing to the detection
of early impairment of the pulwmonary systenm, 7

{2} to relate impairment to type and category of pneumoconicsis,

{3} to sepa.rate‘ the functlon of the cardiovascular and pulmonary systenms,
and : : :

(d) taa objectz.valy measuzres disability. R

Usizmg = m:ﬁcam cf the Coztes methcﬁ (oxygen consm*uon v=. heazt zats

at sutmaximal exsreise levels), approximstely 80 subjects have besn studied

to datz. The procsdurs is noninvesive a:n&. requirgs only the ccllact:.cn of

em:;feé gz= and the messurs=ment of resg story and caxdisc ratas.

AIOSE pezsonnel hava alsc paxticipatsd inm two health hazard eveluations at
worksites. In onz study, wozkers ewreosad to flax dust wers given gusstionnaires
{covering respizatory symptams, smoking history, and job historyl. Tasy also
weze glven spirametzy tests nsing both air and Belimm mizturss both befors and
afisr = workshife. Dust sammling at the wozrkplace w=s also pexformad. The
rasults showad sum= cozzelation of decline in £low zates with incrassed levels
of dust exposuzz. Howeyez, there waz little gyezall differsnce in performance
Betueeen cz:ntmls and thoss expossd to Just.

In 2 szoond study, an ALOSH tear examimed workszys expossd to activated charcozl
dust, In this case, & survey hal BEeen done 3 yeazs pzevigusly, and, therafora,
longitufinal data are availsble on certain workers.
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EPIbEMIOLOGY STUDIES AND ENVIRONMENTAL INVESTIGATIONS

The largest epidemiclogy study undertaken during the period January 1 through
September 30, 1976, was a study of the health effects of dust and diesel exhaust
on nonccal underground miners.

Numerous improvemsnts in ventilation practices in underground mines have beexn
instituted. One aim of the present study is to attempt to determine whether
these improvements havae zeduced the number of cases of silicosis. Duzring the
firzt © months of 1876, ALCSHE epidemiclegy tezms visited 16 mines in six West-
ern States, one mid-Western State, and one Ezsterzn Stats. The tsanms gave
raspiratory examinations to a total of 4,626 underground miners. An analysis
of the data cbtained is currently under way.

Epidemiclogy ressazch during the firzst 9 months of 1976 also ingluded z morealilry
study of metzl minezrs in the United Statss. The situdy covexs 12,800 employ=d
metzl miners whe weze examined by the U.S. Fublic Health Serxvice in 1958-1961.

. The puzpeoss of this study is to analyze diffszences in death ratss awong
sup-gToups cf thsse minsrs. The miners will ke analyzed by mstal products

- minsd, by catsgory of pnemcamcsz.s, By cccupariconal exrosurs to dusts and
toxie metals, and by cigarette smoking. Duzing the reporting pexicd, ressazchers
continted thair atterot to determine, by ssawching death cexrtificates, wiucn
mmezs pzevicnsly e:::mna& are now decszased.

Three additional mortzlity studies are also under way. In one, = study of 2,960
cotton mill wozrkezrs who wozked from 1937 to 1941 in plants in Nozrth Cazelins,
efforts have besn initizted to determine the vital status of the workers. In 2
mortality study entitled "Retzrospective Cohort Mortality Pollew-~Up of Dairymen,”
performsd under contract for NIOSH, approxzimately 10,000 dairy farmers who wezs
employaed for at least 3 years betwsen 1937 and 1958, will be surveyed. At this
time, the contractor is in the process of identifying a cchozt for study. A
third study, "Mortality of Public Utility Emplovess," will be undeztaken in
cooparation with the Energy Research and Development Administrstion (ERDA). It -
will be conductad jointly with the Tennesses Valley Ruthority (TVR). In addition
to these continuing projests, epidemiclogy studies will alsco incliuds saveral
naw morkidiry pzojests. These include "Cross-sectional Study of Workszs

Exposed to Pibrous Minerzls,.™ "Health Effsets of Sulfur CGxides ané sulfuric
Agid, Kitrogen Ouxidss, and Nitzic Aeid,"” "Medical Study of Commezrecizl Divers,”
"Study of Cozl Wozkez=" Pneurcconicsis (Third Round},” “Byssinosisz-Study of
Secondary Industzy Workers," and "Pulmonsry Function Standards Study.” &

new ToOztality study, entitied "Mortality Among Oil Shale Workers,” will alse

ke initiatsd during this pexricd.

Duzing 1978, a number of environmental investigation projects currantly undex
way &t NIOSH wezra resssigned tg the newly-czrazated Environmsnt Investigations |
Branch, and & numter of new studies weze plannad. The following is & summazy of
BATOSH enmon.mental invastigations a::tz.mtz.es., '

Environmental Health Surveillance of Grain Handlezs‘
In thig surveillance, medical studies will be conducted toc extend cuzrent medical
datz. BRiso, envizonmentzl studies will be conducted in an attam:t to cuant_:y ex-

posuzes. to grain dusts containing a my::.aﬁ of mate:::.als.,
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Workez Exposure to Pesticides

A continuing research effort, this study is on behavioral, neurological, and
bicchemical dose-response relationships. It is designed to determine whethez
these relationships could serve as early warning indicators of adverse effects
on the safety and health of workers in the pesticide formulating industry.
Environmental suppozt provided will include complete characterization of the
crgancphosphzte pesticide environment to which each worker is exposed.

Coal Gasification

Cuzring 1978, NIOSE signed = contract to condust a study entitled., "Industrizl
Hygiene Charactarization of Coal Gasification Pilot Plants.”™ Thes study will
be performed ovsr a 3~-year period beginning Juns 28, 1576. Each of ths 3 yezrs
will be devoted to the study ¢f one cozl gasification pilot plant.

Enzzgy

During 1876, MIOSE established a contract for "Quick Rasponse Evaluations of
Baergy Ralatad Occupational Safety and Health Progzaxs.” The purpose of this
conrract ig to assist HIUSH it evalusting worksr exposuzes to potentizlly adverss
conditions in enazgy zeiatad industries.

Fibrous Minszais

In an effozt to identify industries in which respiratory dissasse may be pravalent,
compzehansive walk-through surveys have been made of talc, wollastonits, '
attapulgite, and mineral wool cpezations.

Cotton Dust Exposure ~=- Secondary Processing

During 1976, z project was initisted to study health effects of wozksrs exzossd to

cotton dust in sscondary procsssing procedures, such as textile waxving and ge=nestt:
ing. -

S0, /¥, - Sulfur Gzides/Witrous Oxides

ATOEE is conducting raszsarch designed to obtain doss-response data on worksrs ez-—
gosad to sulfuric a2cid, sulfur dioxids, nitric ozide, nitrogen dicxmide, and. nitzwic
acid. »

Cil Shaie

In an effort to dstermine the hezlth effects associated with gil shale mining ang
retorking. 2 research effort inwolwing a joint agzrssment bebween the United Statss
and th= Sovist Gnicn has besn inipiated. 2 repressntative has mzde zn initizl
visit to the Soviet Union to discuss the scope of the agresrwent.



Diesel Exhsust and Underground Coal Mining

During 1976, NIOSE began a study of coal mines which use diesel engines in undez-
ground mining. Four mines will be selected for a detalled evaluation

0f diessl emission exposures. The environzmental data from these surveys will he
used, in conjunction with epidemiologic results, to detezmine what effect dieszl
emissicns have on coal miner hezlth.

Future Environmental Investigation' Erojects

Industrizl BEygiene Study of Tennessse Valley Authority (TVA}! Workers—

B wozking relationship has been establiched for the performance of studies
relating to the occupationzl safety and health of TVA employess. In this project
an industzial hygiens study of TVA wozkers in cocal Lired steam plants will be
performed.

Particle and Fiber Analvsis——

NIOSE will zttempt to idenkify and g:.antify particles and fibers within the
respirable sizz rangse. The initial emphasis will be on dusts of cozl, fibrous
minerals, gzazin, and cotton.

Blug Collzr Control Gzoun Study—

A =mzll population of industzial blus collar workers will be identified and thelr
exgosures to potentizl respiratory hezazds will be evaluated. Environments in
which worksrs recsive only minimzl exposuzres will be sslectsd. Cncs a weork en-
vironms=nt has been established as "fres of exposure,” its blue collar, nonszpossd
workers will bz examined by ALOSH field teams. Then they will bes used as z con-
trol group for ALOSH epidemioclogy projects.

SAFETY RESEARCE BRANCH

Accidents typically involve many interrelated behaviarzl as well as physiczal
factozrs. . Thezrsfors, a2 logical first step is to attemot to isolate specific
problem areas using variops suzveillance techniques. Subsagueat technologicai
investigations, then. can le=d to edusaticnal azids and contzxol msssuss recomencla
tiom=. Conizrols aze dizeerad principally toward przevention.

Eﬁﬁe‘rez,, rzzconizing thar mechkanical aceidents may still occur despitse a1l pra-
vantive efforts, pazticulzrly inm extrz-hzzardous occupzticns., som= perscnzl pro-
tective egquirment, in additrion, may EBe reguizad. The groundwozk for iniriating
this extensive safelty program has bsen firmly laid.  Ths varicus projects alrsady
inisfaked within the ozganization can be categozized specifically as either surve
ianca, praventien, er protecticon efforts. :

Surveillance
Suzrveillance projects involve gathering, evaluating, and utilizing accident oz

injuzy data.  This is to enzble the identification of informaticn and tachasologic
g2ps, establish ressarch priorities, and measure program immact. The following
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are examples of currant projects in this azea:

{1} Evaluation of injury data reported on OSHA 14l Forms——
This pzroject involves an indepth review of the OSHA injuzy reporting
system with a view to determining its adeguacy for fulfilling NIOSE
s=fety surveillance system regquizemsnts.

(2} Factors in successful occupational safety programs-—--—
This project i=s an attsmet to identify those aspects of succassful
safoty programs that can be applied on 2 wider scale.

(3) Occupaticnzl buzns—
Tais ressarch providess for gathering and evalusting ewieting data on
injuries relative to occupational Burns. Safety Ressazrch Branch
perscanel will participate in & national cecupaticnzsl burns confsrsnce
to identify azeas in which follow-up action is nesdesd. '

Praventicn

Prevantion projects provide szfety guidances and inforwaticn to specific
cccuraticnal groups thronghk detalled studies into preventive conizel measwes:
which can ke imlmtaﬁ to impzove safety. The following ars examrles of
thess grajecba '

()} Czu=zl fzcrozrz in selectsd wozrksr accidenfse—
Thasa studies aze aimed at identifying and controiling thoss
factozs zesponsible for high injury incidence rates in specific
ccgupations.

(2) Sefety wozik practices documentation—-
This effort prcducss work practicges criteriz and standards
on safetry for inclugicn in the Depaztment of Labor stands—=d
setting system.

(3) Bshaviozrzl studies in roofing industry--
This pzoject is a detailed study of this high=risk industry
to idsntify unigue behavioral, motivaticnal, and psycholegical

- Pactors of conseguenes to job s=fary.

{4} Pestuzal stability——
Tha puzrosze of this eff cztzstcpm;&einfmmtioncnacmlete
razoe of motions in which postural stability can Be ma=intained wndsz
vazryiag conditicms in matezizls handling situstions.

(5] Bumxan factors in matexizis handiing—
This wozle is directed towezd providing factors—evaluatieon of classzs
of matazials handling eguiprent and ar analysis of injury recozd dats
assogiatad with ths yse of the eguipment.

%

Protection

Thesz projects provids for devsiopment of criteria for personal pzotestive
equizzent. Ex=mriles of these types of pzojects incliudas:

(1) Pesrsonzl protective equirment rassazch-—

Th= overall cbijective of this project is to develop safety criteriz
suitable £or uss as the scientific kasis of recommendsd standezds for
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the pers=onal pzotection of warkezrs.

(2} Fire hazards control ressarch—
This effort is designed to review and evaluate the design of prototype
fire-fighters'® gloves.

In zddition tc these continuing projects, the Safety Research Branch pians foz
the initisticon of a variety of new projects duzing the coming year. Exsmples
¢f thssz projects include the following:

(1) Safety Informaticn Compendium.

(2] Determinatrion of EHich-Risk Industries and Occupations.
(3] Czusali Factors in Building and Highway Construction,

(4} Can=zl Fackezrs in 0il znd Gas Imdustzy.

{5} ¥achines Guazrding.

(6} Ergonomic Characteristics of High-Risk Jobs.

{7} Inmitiztion of a2 Naticnal Safety Data Surveillance System.
(8) Ensrcy Indusitzy Studies.

TESTIEGE AL CERTIFICATION BRANCE

The Testing and Ceztification Branch of the Appalachian Laboratory for Occupsticns
Safzty and Esalth test= and agproves, or cartlifies, various personmal protschtive
davicsg 2né industrizl hazard mezsuring instruments which mest gtzict ragunlatory
regquirements for quality. Thirty-siz respirstors wers approved duzing the pezicd
Jaruazy 1. 1976, through Septemter 38, 1578. Siwx gas and veror detsctor tuke
uniss wers certifisd Suring the first © memths of 1978.

WIOSE iz prepaxing additiemal certification programs in suppozt of occopational
safaty and health. Thsss include certification of noise dosirsters. dirzsct-
rzeding contaminant-specific gas and vapor meters, charcoal tubss, &nd personzl
protective eguicment. BAmendmwents to 30 CFR 11 for respiratory approvels are
expected. The amendments arz to cover single use gas and vapor respira-

tozrs for specific contaminants, and quantitative dust, fure, and mist respiratos
facepisce £it tests.

NIOSE aliso tests cther pezsonal protsctive devices for thelr conforma—ce 0
applica®lie Amexricen consenses® standards. WIOEE issued reporhs on tasts of welders
£ilter plates and Industzizl face shislds duzing ths pericé Jenus=ry 1, 1878,
through. Sevteoier 30, 1878. Tests wers aisc conductsd and results pobiishss
duzing the same paricé crn woren's safety toe choss, flexibls fitrting gogoles,
szfaty spaghacles. and eyacus goggles. Thess test razoris provids the user with
valuable agsistancs in the sslection of protechtive equirment. TIhe tests indieczts
to OSER whers pzoblem arsss in commercislly availsble perscnal protachtive desvices
exisk, Thsy &lso szxve to idengify to manufacturers where product quality im-

provezents 222 necsssary.
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DIVISION OF TRAIWNING AND MANPOWER DEVELCPMENT

Thoss wno drzfted the Occupational Safety and Health Act of 197Q recognized that
aveilable, trained menpowsr was an important factor in carzying out ths purposss
of the law. This legislaticon gave a principal charge to MIOSHE, and identified
both HEY and DOL responsibilities in manpowsr development and training. Ths
purvosas of this Act will not be accomplished unless trained personnel reguized
to apply the knowledge derived fzom resezzch and used in promulgzted standazds
gze mads availzble through tzraining and manpower development.

Sections of the Act giva NIOSHE the responsibility to train and develcp manrowez.
Those sactions zlso reguizre that the Secretaxry of EEF consult in this arsz with
the Secrastary of Labor and other appropzriate Fedsrzl departments and agencies.

An interagency agzaexent entersd into by NIQSH and OSHA states, in generzl, that
the Serrstary of Labor has the respersibility te train exployers and ercloysss

in the recegnition, aveoidancs, and prevention of unsafe and unhesithful working
conditions in employments covezsd by ths Bct. It also states thst the Seczetacy
of Ee=1th, Education, and welfare has the respoensibility of increasing the quan-
tity and the profaessicnal and technical comretencz of cccupaticnal safety ansd
ke2ith (CSE) perzzmnel. Thasze ars ths persommel whose scle or zajor restonsi-
bilitise azz iIn cozurationsl safety and healih, The agrsswent alsg providss
thze the trainizg of the goverament (State and Pedsrzl) exployess who carry out
thes reszonsibkilitiss of the Sscratary of Letor under the Rct is 0 be conductsd
"by GSER with the assistance of NIOSH. Activities bhave besn initiated to enszbls
NIOSHE to continually collect, updats, analyze, and distributs d=t= on the naticna
N£E manpows: gituaticn. These include pericdic surveys of industry and govern-
ment to determine the types and numbers of OSE personnel nesded in the futuzz.
The rationzle for basing estimates of needs primarily on industry derands is that
industry represents the largest consumer of OSH manpowezr.

NaTICHAT, MARNPOWER NELDS

-& natiomiide survay was begun in 1976 to collect data on the cccupational safety
and hazalth perszonnsl wozikfozce. Tha surzvey is expectzad to produce the foliowing
infozmarions

(i} t2= nushers, tyres, and qualifications of personnsl cuzrently exvilgyed:

@i 2 detalled asscsswent of the existing use of cccupational safety znd
Ez=idly wozikarss )

(3} ths presznt and short-run demend for occupatiornal safety and hezlth
wozkars accozding to occupation/profession, standard industrizl class-
ification, and gszcgraphiczl ares;

(4} a projection of personnel requirewsnts for 1978 and 1980: ‘

(51 = pzojection of personnsl supply according to supply source a=d the
exzactad profile of the personnel; aad

(€] = fcrzcast of perzonnel reasourcss through 1920,

Work continusd on & pzoject. begun in 1975, to look at alternate sources of mea-
Eower resourcs reguiraments. To exploze additional datz bases for estimsres of
cccupaticnal safety and he=lth personnel nesds, saveral brofessionzl socisties
were rsquested to provide manpower informatien relevent to ons of the six
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salected occupatlcnal safety and health disciplines which they represent. The )
disciplines were industrial hygiene, safety enginearing, medicine (occupationzl/
industrizl), nursing (occcupational/industrial}, health physics, and fire pro-
tection. Manpowsr datz have been received from the American Association of
Industrizl Nurses. the Emerican Industrial Hygiene Association, the American
Society of Safety Engineers, thes Health Physics Society. ths Society of Fire
Protection Engineers, and the Amsrican Occupational Medical Asscciatien.

Ths project. started in 1975 to define the training and educationzal ragquirerents
for health and safety pzactitioners and to develop curriculum guidelines to

mest thoss raguirements, has proczeded as progzammed. The task/askiviey analysis
sazvey waz racently conducted. Toe education/experience/training requirenmsnts
and curricula/carser routss for thes various levels of tschnical personnel in the
industzrial hygiens and safety professions ars scheduled.

Efforts have continued to provide pzofessionsl consultation and technical
assistance to acafsmic institutions in helping to establish or expand coccupationa’
safery and hezith educaticnzl pzogzams. In addition, contackts during 1978 with
sacgndazry school and vozaticonal scheol students and teachszs highlichted the

nesd for cazeer devalopment information focused on the occupatienal safety and

heaith field. & pzojerz:t was Begun in 1876 to preducs = carssr/vocaiicnzl
educstion guidance pacikat gired at the high school gzraduate. Brochures desczibing
the duties, expeziencs, and educationzl raguirsments for the various eccupationm=l
safety and heslth professions will be pzepared.

Also, a diresctory of institutions offering courses, associate degzree progzams,
baccalaurzate degzae programs, and graduate degree programs will be preps=ad
for the cazeer guidancs packet.

COnIINUING EDUCAIICN

Taz Institute's technical training preogram continued to operzte on a reimburssme=nt
for-registzation basis. Over 1,000 cccupat:.onal safety and hezlth practitione==
wazs trainsd in ths 43 courses offerad dusing the pezricsd. The shori coursss ran
Tca 2 days to 2 weeks, and provided 5,300 man«davs of tzaining., Ths trainses
inziudsd ocsupaticnal safety and he==lth professicnals ard parssrofessicnals inm ths
. PFoliowing discipiines and subk=-disciplinsse:

(1} ccoupationmsl medicine,

(2} cccupational heslth nuzsing,

(3} indunstrial safety.

{4) lakerarery safety,

(5] industzial toxicolegy.

(6) industrizl hygiens,

(7} industrizl hygiene chemiszry,

(8] infustrial kygiens enginesring,

() occupationzl emvironrenzal law, and
(10) indngerial radistion/he=lth physics.

. Trainsss cams from 2 variety of employers -- 43 percant from Federal agencies, 3
pezcant from Stzte and local goveznments, and 54 percent from ths privats ssctor.
The pzrivate tzainee group included representatives frem privats industry, insurzac
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carriers, trade unions, power and utility campanies, colleges and universities, and
private consultants. Ih addition to the regularly scheduled individual subscziptic
courses, special courses were presented to reguesting gzoups (e.g., the Occupetion
Safety and Heslth Administration, the U.S. Department of the Army, the Mining Enfor
ment and Safety Administration, Cummins Engine, the du Pont Company, Hocker Chemicz
Monsanto, SCM Coxporation, the FPlorida Industrial Nurses Assoclation, the Flozrida
Technological GniVersity, and the University of Washingtonl).

-In addirion, courses devaloped by the Institute weze pzesented under jo:Lnt sgcn..or-
ship with se?ezal cutside ozganizations..

(13 The R_mgm.t.mn of Occupational Eealth Hazards coursss were presentsd in
ccopezation with the American Industrial Hygiens Asscciation inm siz HEF
regions.

(2} The Regognition of Accident Potsntial in the Workolace Dus to Physical and
Envizonmenial Facktoers coursas warze presantad in cooperation with the

- 2mezican Scciety of Safety Engineers.

(3} The Tonizing Radiation and Noniomizing Raﬁ:.at:.oﬁ coursss wazre presantsd in

. ecoperation with the Eoemg Cozpany. ' “

(4] Industzrial Hygiene Chemlstyy coursas weze present&d in cs-smnsozshln

. with the Univezsity of Cmcumat:..

(S} The Industrial Hygiene Respiratory Protection coursas wers p:esen tad inm

. ceepezztion with the REECo Corporation.

(6} The Fundamentals of Occupational Heslth N‘uzsz.ng Prachics couzsss waIz
‘presentsd in cecpezation with the State of Ohic Department of Healeh.

{7} The Snort-Term Intensive Training in Occupational Safety and Hezlth courss

_ wers presented in ccopsration with Wichita State University. :

(8) The Qccupationzl Health Nurse and Employee Mental Eealth courses wers pra-

. . sented in ccopexztion with five diffsrsnt universities: ths Umvezsz.ty of
California, Indianz Univezsity, ths University of Nozth. Cazroline,
Pennsylvania State University, and the University of Wisconsin.

RN

CURRICULTHA Dmm

‘The majm: ac::.nt:es in course develczment in 1976 centerad arcund ths revision and
urdate of lésscms and matsrials in existing courses. Devalopment comtimusd on
courses which wm mit:f.ateﬁ An 1973: : :

(1) I:adustzi_.l Eygiens Engineszing and Control,
{2} Industrial Bygiens Sampling Strategies,
(3} Industzial Toxicolegy,
(4) Legal Aspects of ths Gccm:atmnal Safety and Eealth Act,
(5) Eveluation and Contzol of Cecupaticnal Safery Hazards,
(&) Ceoupaticnal Medicine for Gensral Practiticners, and
(7) The Occupational Health Lecturs Series for Medical S‘-zzﬁents-

Tha plannmg and i_m.tlal dasign work wes hegun for gsaveral new couzses:

(1) Ocgupationzl Health Nursing =-- Basic Theozry and Uydate,
1 Intzcducstion to Cocupational Medicine,
' (3} Safety Pzogzam Design and Managsment,
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(4] Industrial Hygiene Laboratory Quality Contzol, and
(5} High Scheol Science Teachers' Workshop in Gccupatiomal Safety and Hea21th.

The racsntly completsd Recognition of Accident Potential in the Workplace Dus to
Huran Factors course is scheduled for initial presentation.

COOPERATIVE IRAIWING AND MANPOWER DEVELOPMENT

Educational and training interactions betwesn the Institute and other Fedsral agen
duzing 1978, wezre directsd toward implementation of Ezescutive Orxdas 11807 (Occoupat
Safory and Bezlth Programs for Fedezal Expicyess). Technical trzining was provide
to ASS stafT mezrers of Federzl agsncies and to 26 staff mexkers of state and leocz
government agenciss. Couzrses given in the field at the requesting agancy's locati
wers particularly tailozred to meet the reguirements of that agency's health and
safety program.

NIOSE participzted with OSER and Howazd University in prassnting a2 symzosium on
"Occupational Safety and Health fozr Minozity Colleges.” Also, NIOSE continued to
cz=sTonsor, with CSER, = pregzam initiated in 1975 to develop industzizl hygisns
centsrs sezving the tzxaining/comsultation needs of ths small businsss sscioz.

TEETIING GRATIS

Training grants to educarional institutions in 1978 zecsived 2 budget alloczation o
£3,000,000. The grants were for programs designzd to prepers ressavchers, admin’s
trators, teschers, professional practitioners, technologists. and technicians in
vazrious occupational safety and hezlith disciplines and subject matter areas. Thes
funds wars ussd for the develorment, maintenance, or expansion of £4 progreas, in-
cluding trzinee suppozrt at 28 institutions in 25 states.

During 1976, these progzams served 954 full-tiwme trainees., 198 of which received
trzainee support. Thne fields of study included industzrial hygienz, szfety menzge-~
ment, saferty enginssring, cccupationsl medicine, cccupstionsl nursing, bio=-
statistics, ang enpidenicleogy. Tzaining was supperted at ths parzprofessionzl’

er tachnician level, Bacealaureaty level, and post-gzaduate level foz resazrch,
teazching, and prastice.

Arprozizatsly €651 trainess not recsiving stipsnd oz tuition suzpor:t rscaived trzin
iag in ome o mozs coursas glven in the grant sugrozbad pregzasms. Io additieon,
447 tzrainess s2sking z terminsl degres/Giplcma wezre trained on 2 pazrr-tire basis,
Crly 332 raceived tuiltieorn suzreoz:.

In 1976, 320 students wers awardsd baccalaureate and graduate degzress fzom grant --
suprerted institutions. Of thess graduztes, 232 azzs emplayesd directly in the
figld of orcupaticnzl safety and hezith.

Two shozt-tsrm continuing education programs in thes occupationzl mursing and in-
dustzial hygiens fields were activa. A totzl of 57 pecple received their tzraining
in industrial hygiens and 121 in occupaticnal nursing.

Plans wsze begun in 197€ to implement the Occupational Safety and Hezlth Educationz
Resouzee Canter grant pzogram at five academic insktitutions. Thsss Centsrs will
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provide z mechanism for combining and expanding existing activities. Thais is to
arrangs for coordinated, multidiscipline and multilevel training and continuing

rnducatinn in sccupational safety and hezalth under a single gzant servicing a
geongzaghic region. .
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GOVERMIENTAL AVD NONGOVERNMENTIAL
CCOPERATIVE UNDERIAKINGS

Mzjor efforts in cooperation with other Federal agencies are:

{1) collecting data for mortality studies in cooperation with the Social
Sercurity Administzration (S8a),

(2) conducting medical surveillance of former asbestos workezs zt z pipe
insulation plant and of former bBenzidine workers, in cooperztion
with the Naticnal Cancer Insgituoke (NCI),

(3) coozdinating industrywide studies with MESA on clay fiber wozkers,
h=rd-rock gold minsrs,” talc wozkers, and phosphates fertilizer pro-
duction workazs,

(4) ccozdinating an mﬂustr!ﬁsz.ﬁa gtudy of coal gasification workers with

‘ the EP2 and ERDA,

(53 fozm=l and informsl ccoperation with CSER, EPR, Wationzl Center for
Bazlth Staristics (¥CHE) , Buzeau of Ceasus, NCI, Consumer Products
Safetry Caomission (CEEC), Uepariment of the Nevy, Nation=l Instizure
of Expvirormental Health Sciences (WIEHS), Intermal Revesnuz Ssrvics
(I=S), S83, and Feed and Drug Administrarion (FDA), a= pazt of the
DSEEFS suzvsiliance zctivities,

(6) ézv=loping cuntzol technigues to reducs concantzations of anest‘z.tlc
gasas in derbal crerstdries, in ccoperaticon with the Nationzl In-
stitnts of Dental Ress=zch (HEF], and

(7} statistical services providsd to the EPA and OSHA by the Statistical
Services Branch of DIS.

SERVICES TO OTHER FEDERAL AGENCIES

NIOSH supplied industrial hygiens and medical technical assistance to ths IRS.
District of Columbia, General Services Administration {GS2), Smithsernizn In-
stitution, Fedsral Ressrve Bank, U.S. Deparitmrent of Trezsuzry, EPR, Coast
€uzrd, and OSER.

mmmﬁ m THRAIE BN PRLTESIICHES SCCITT:IES

Industzyxide studies were conductad in ccoperstion with trade associztions
ang national and lecal latez unions. Arwong thess were the folleowing:

(I} the Z-zay persomnel hazazrd study, conducted in ccoperation with ths
Airlins Transgport Associazion,

{2) 2 study, in cocperation with the American Welding Scciety, of optical
radiatien from the various welding processss to assess thes potentizl
hez2zds associated with the procssses and the adequacy of prascribed
szfery procadures.,
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(3} safety slides, posters, pamphlets, guides., and inspection shests for
users of power tools,. all devecloped in cooperation with the Hand
Tool Institute and the Power Tool Institute.

{4) two films on the hazards of grain elevators and rendering plants,
with the assistance of the NWational Asscociation of Grain Elevators
and the National Rendering Association.

(5) lectures and talks to trade and professicnal groups.. and

(6} participation of members of the NIOSH staff on scientific committess
and in professional crganizations.

IHTEFNATIONRT, COCPERATION

NIOSE coopezarion with other mations and international gzroups during 1976
consisted of:

(1) disseminating NIOSE publications to foreaign requesters,

{2) anthorizing the Specizl Fozszign Curzrsncy Prooram (PL-4801,

{3) exchanging informstion with the Intsrnational Agency for Ressazch
oz Cancsz,

(4) planming coliatorztive reseazch ang professional intsrchanges as =
colizrozzting Goonzational Health Center und=szr Wozld Eszith Gzgani-—
zztisn suspicess,

(5T ceooperating bilateraliy ang miltilaterzlly in preliminary pla-ning
for coczupaticnal safaty and health with other couniries in such
internationzl organizabtions as:

(2] ths World Eealth Crgacization,

(&) the Intermational TLabor Organization,

(¢} the Intermational Socizl Security Association, and

(d)} domestic czganizations having strong international ties.

LIATISCN ACTIVIIIES

et

2n intazage;:cy agzdsment was develeped Bedlwser thas Naticnal Cancer Instituts
(3CZ] a2nd NICSE for ccoperstive work in the arez of occupationzl cazrcincgsnesis.

Coceerztive projects conductsd by NIOSE were fumded by NCI in ths a-ount of
€1l millien fozr the transition quazter, July 1 — September 30, 1876. Effor:s
will te ongcing to coxtinue this progran.

ERDA

NIOSH provided technical consultztion in the area of occuzationzl safety and
he=lth aspscts of enezgy technologiss. This includsd participaticon in the EXDA
effort to develcp an envizommental impact zssassment for coal rassarch znd
develozment technologles, NICSH alse initiated the processs of devaloping an

intsragency agreement betwsen ERDA and NICSE dealing with occupaticnal szfety
and hezlith aspects of ensrcy technologies.
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‘NICSE began the second year of a cooperative resezrch program (interagency
agrsement) with EPA dealing with occupatiocnal safety and health aspscts of
energy technologies. NIOSH continued to work closely with EPR in laying the
foundation for cooperaztive work in the area of toxic substances.

MESA (Hining Enforgement and Safety Administration)

A NIOSE/MESA lizison group met every 2 months in 1576 to considez topics of

- mutual interest and to initiate action, when appropriate. The gzoup was
ccm;osed of representatives from the operating programs of both NICSH and MESA.
Technical information was proylded on NIOSH projects of interest to MESA, e.d.,
the studies on talc and on coal workers' pneumoconiosis. Technical information
was exchangsd td assist in the develepment of health standards for metal and
nnnmtallz,c mes azf to addzess pzeobklems in suck azsas as radiation and noiss
exXposurs.

& jamt EI@SE;@.& study of the heslth effects of dust end &esel exhzust cn
moncoat unda.g:c‘unﬁ mzae:s was begun.

O5HE=

Juzing 1975, WICSH comleted its technical :anut for th=s joint NIOSH/GSE
Standards Completion Program by compiling 94 Draft Techniczl Standards and
transmitting them to the Department of Labor. Notices of availability (foz
public inspectionl for 1€ of these were published in the Pederal Register by
the DOL.

Acceptance tests weze pe:cfoimed for about 40 OSHA equipment purchase contracts.
The maintenance and calibrztion services provided to OSHA compr:r.se about - 80%
af ths tctal calibration effort of NICOSH.

mat::.snsl En:eau of Stanﬁaz&s

Ths NIOEE C:‘nemical Referznce Lakboratory has-funded the devsliopment, by ths

- Naticmal Bursau of Standards, of Standard Referyence Materials (SRH's) for
samnles ussed by governmental and industrial hygiene lakeratories. Thess

- SEM's zze zelizble ra=ferznces [oz vezrification of Iasboratories' calihwation
standards and analyses. '

Instrurentation was develeped foz NIOSE by the National Burssu of Standards
ta measure occupaticnal exposuzre to radic fzec'aency (RF} radiztion in ths
tar:t:le, lumbar, ana plastlcs industries.

‘U.S . Bix ngca s::hr.cl of Aezcspace Medicine
Undsz an interagency agresment, research was performed to determine ths

effects of RF radisticn on lymphocyte division response in animals and cell
cultures and on R¥A and DNA structure
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Federal Aviation Administrztion

A cocpezaztive stuody was conducted on the doses of radiation received by air-
line persommel in the opsration of baggage X-ray systems. Findings showed
that these dosss were far below the limits prescribed by the OSHA regulations
and wers close to natural bzckground radiation levals.
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SPECIAL FORZIGH CURRENCY PROGRAM

The NIOSH Special Foreign Currency Prograr (SICP) supplements the demestic
progzem in rassarch directed at establishing cbjective criteria for occupa-
tional health standards. The Progranm is supportsd by U.S. owned foreign
cuzzencies that have been deiermined by the Department of the Trezsuzry to be in
excess of nozmzl U.S. needs in dssignated countries. Ths 1978 NIOSE progra=
ingludes € ressarch agzseerents in Yugeslavis, 11 in Poland, 2 in Egypt, and

2 i Indis.

The SFL{F acthivities emphasized research on the recognized cccupetionzl heslth
problers of:

(31} chesst disesses (asbestssie and pnesuroccnicsis),

{2} tozic infSustzrial chemicals (le=d, mercuzy, carbon disuifide, znd
cadmicm), and )

(3} ghysical hazazds (noiss, vibzztion, heat, and cold).

.Zﬂ,sc being investigated im pzofecks fundsd thpough this progzew aze:

{1} coTbinations of hazards (noise and vikration, heat and noiss, and
heat and drugs,. for exsmple),

(2Y behaviozal and motiveticnal problems in safety,

(3] d=ily varizbility in tolerance to occupational stresses, and

(&) tests for early detection of potential heslth gffects of tozic agants.

A studv under way in Yugoslaviz tc determine the role &f cement dust in lung
dissase arong workers in the cement industry is in its final yezr. A 4-yezx
comparison was made of changss in lung function among the wozrkers expassd to
cexment. It cshowed & 7 to 16% decrezse in forxced vital czpacity ané in the
l-minute forcad expizatory volume. Thes contzol, nonexpossd wozkers, showss
nc deczaase., REdverse respiratory signs and symptoms also wazz moze fzegusat
areng the c=ment wozkers. Thes datz collected so far in thes study suptost the
concept that exzosurs to ceZent dust is an ocrupa¥ional hazzzd. It m2y lezd
s chzomic, nopspecific Iung dissase, inclufding detericrzbicon in reaspizztory
functionr and ar incresse in adverss respizatory sicns and symotoms. Thesz
datz are drectly apriicable to NIOSE development effozts in crxiteriz for
stand=zds.

-

RVAITRABILITY OF GRAVNIS INFCORMATION

Undez the provisicns of Section 20(s) (1) of the Act, NIOSE has an actives
gzants ssction to assist in carzying cut the functicns of the Instituts. It
is for suprozt of ressazch. experimsnts, dexonstrations, and studies ralztsed
to cgcupaticnzl s=fety and kealth. Ths govarzning regulation is 42 CFR Pzt
87, Grants for Resezrch and Demonstrations Relating to Occupational Safety and
Health.
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211 information concerning grants may be obtained from: NIOSH, Grants
Management Office, Parklawn Bullding, 5608 Fishers Lane, Room 8-29, Rockville,
Maryiand 20857.
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APPENDLX A

HEALTH HAZARD BVALUATION TOXECETY DETERMINATION RERORTS = JANUARY 1 - SEPTEMBER 30, 1976 &

. HHE
SUBSTANCE (9) TOXICLTY DET,¥# COMPANY §& LOCATION REPP. NO,
Abietic and plmaric acids ¢ Evang Products Company 73-1L0-279
{condensed hydrocarbong) and Mlggsoula, Montana
a- and b-plnene (valatlle '
hydrocarbona)
Acetone, aliphatio naphtha + Custom Furnityre & Cabinets, Tnc, 75-146-254
butyl alcohol, ethylena Past Falls, Tdaho
glycal monethyl ether ace-
tate, isopropyl aleahol,
methyl leobutyl ketone,
n-butyl acetate, toluene
Air contaminanks - pPepartment of Anesthesia 76-15-108
(solvents) Northwestern Unlversity
Medical School
Chlcago, Tllinols
Airborne asbestos flbers k PLttsburgh Plate Glass Ind. 75-192-110
Mc, Zion, Ellinois :
Alrborne particulate and - Western Fleckric Company 71-10-258

eplchlorohydrin Reading, Penngylvania

* A complete List of Health Hazard Evaluatlons ls avallable from; The Natlonal Technicdl Information
Service, SpringEleld, Vicglnlia 22151

-+
I

- Taxle or potentially toxle
Not toxle o
Toxle or potentially toule under circumstances or condltlons obgerved

i
¥

*
1
i



APPENDEX B

t

HEALTH HAZARD EVALUATION TOXICETY DETERMINATION RFPORTS - JAMUARY } - SEPTEMBER )0, 1976 {continued)

" - -

' HHE
SUBSTANCE (S) TOXLCLTY DET, COMPANY & LOCATION ' REPT. NO,
- Total alvborne particulate » o F Cook Palnt and Varnlsh 74-111-281
matter and trimelljtlc Company
~ anhydride Kansag Clby, Misgourl
Chromic oxide, stannous -
actoate, and oyrganic vapors
(methyl ethyl ketone, methyl
isabutyl ketone, toluena,
and xylene)
Aldehydes, toluepe,’ - ‘ Unitog Company 75-141-133
methyl ethyl ketone (MEK), , Warrenghyrg, Mo,
and phenql
. Partlculake Lint fibers ' +
Aliphatlc hydrocarbons apd - Litho Art, Ina. 75-1u5-300
isopropyl alcohol New York, New VYork
Ammonia, beryllium, ‘ - Federal Products Corporation 75-158~299
chromic acid, leade Providence, Rhode Island

maethyl ethyl ketone,

fume, nitric acld,

nulsance dusts, olil milsts,
sodium hydroxide, toluene
dlisocyanate (TDL)

1,1, b-trichloroethane,

1, l-trichloro L,2,2,

trifluoro ethane, welding Fumes,
mahogany wood dust, wood dust,
and operation In tha prink shop,
daxk room, and Llapplhg areq -
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APPENDIX A

HEALTH HAZARD BYVALUATION TOXTICYITY DETERMINATION REPORTS = JANUARY 1 -~ SEPTFMBER 30, 1976 (continued)

HHE
SUBSTANCE(S) TOXICITY DET, COMPANY & FOCATION REPT. NO,

Arasenic, lead, mercury, - Hedatvom Unlon Company 75-8-263
and blsmuth Padford, Pennsylvania
Asbestos - ACF Industries 76-4-110
: pmcar Plvision

Ml-l-r-ﬂn’ P@r
Ashestos and flbrous glags - Penn Central Transportation 75-121-281

Company

Philadelphla, Pennsylvania
Barium Eerrite, lead, and - B, P. Goodrich Company 75-24-2713
nuisance dusgt Koroseal Diviaslon

Marietta, Ohlo
Benzene, carbon wmonoxlde, - - Columbug Products Corporation 76-29-322
hydrogen chloride, and Columbug, Ohlo
vinyl chloride
Benzene, bla-chloromethyl - Welch Plastlcg and 76-28~132
ether, 2,6-ditert-butyl-p- Manufacturing Company
cresol (BMT), cavbon wonoxide, Columbua, Ohio
Eorma Lldehyda, hydrogen chloridae,
hydrogen cyanlde, nulsance
particulate, phthaletes,
styrene ,and vinyl chlovide
PVC ~ ABS reqrind partlculate r Welch Plastics and 76-28-132

Manufacturing Company
Columbug, Ohlo



APPENDIX A

HEALTH HAZARD BVALUATION TOXICTTY DETERMENATION REPORTS ~ JMM!\R\Z ) ~ SEPTEMBER 30, 1976 (continued)
4 | | | HUE
SURSTANCE (8) S TOXICLTY DET, COMPANY § LOCATION REPT. NO.
Benzene, chlorgbenzena, k- General Blectric Company 74-107-279
vinyl chloride, and alrbogne partie- - Altlicone Praducts Depariment
ulate contalning trace ampuntg of lead Waterford, New York
Beryllium dust o b Kaweckl Reryleo 75-87-280
\ . Induatries, Tng,
' Readling, Pennaylvania
Butyl caellosolve acetate, - The Poxhoro Company 75-180-311
ethyl cellogolve, methyl Highland Plant East
cellosalye, hydrochlorig Bridgewater, Massachusetts
acid, sulfuric acid, }
heptane, toluena, butyl=
acetate, ethyl alcohol,
isopropyl alecohol, ethyl
acetate, xylene, toluene
dilsocydanate (TDI}, Eln
oxide, lead fumes, methyl
chloride, 1,1,2-trichlorg
1,2,2-trifluoroethane,
naphtha, Elbrous glass dust,
and ammonig
Camouflage nektkling ' + ‘A & S Tribal Industrles 75-~135-12RQ
PFoplar, Montana
Antil-mildew aqents - Ph - A & 8§ Tribal Industrles ' 75-115~128

chromate, Sb, Sn, cellosolye, Poplar, Montana
"vinyl acetate, vinyl chlorclide
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APPENDTY P

HEALTH HAZARD EVALUATION TOXICITY DETERMINATION REPORTS -~ JANUARY ) - SEPTEMBER }0, 1976 (continued)

SURSTANCE(S)

TOXICITY DET,

Yo

i aaac it

COMPANY & LOCATLON

HHE
REPT. HO,

Carbon dlgunlflds

Caybon tekrachloridae and
carbon digulfide

Graln dust and
mathathlon

Coal tar and patroleum
tar vapors

Crystalline sktlica, henzena,
methyl cellosolve acetata,
and lead

Lithotine, miperal splrits,
benzine, toluene, xylena,
acetone, acetlc acld, nitylo
acid, styrene, wood dust,
copper, tin, and zinc

Dimethylethylamine (DMEA),
ceystalline Evee ailica,

methylene bisphenyl Lsocynata (MDPI)

Forma kdehyde and phenol

vy

FMC Corporation
Front poyal, Vipginia

Carxglll Elevator - Teyxminal 4
Portlapd, Oreqgon

¢arallh Eipvator - Terminal 4
Portiand, Oregon

Pratecto Wrap Company
Denygr,; Colorado

Coopey (nlon 8chool of Art
New Yorl, New York

.

Cooper linlon Schaol of Art
New York, New York

Morris BRean and Company
Yellaw &prings, Ohlo

Morvig Beap and Company
Vallow Springa, Ohlo
] .

75-172-31.7

16-11-3106

76=-1)-116

75-131-265%

75-12-321

75-12-121

74-110~106

74~110-306



¥

APPENDIX A

HEALTH HAZARD EVALUATEON TOXICLTY DEVERMINATION REPORTS - JANUARY L ~ SEPTEMBER 10, 1976 (continued)
aetd sl Mo

-t

HHR
SUBSTAICE (B) i TOKICITY DET. COMPANY & E@Q}TION REPT. NO.
Pust containlng cotton ' k Syntex Fabyles, Ing. 76-18-288
wlitiamapaxt, Pennsylvania
Pust ing powderg - Flbrebopyd Corporatlon 75-18L-2B7
Stockton, Callfornia
Fibrous glass - " The Celatox Corporation 75-78-264
Charlagton, Lliinols
Flbrous glass, drled hindey - owens-Cornlng Flherglas Corp, 74-B86~269
dust, phenol, Eormaldehyde, gnd Newark, Ohlo
ammon g vd4pors
Free sillica k Oweng-Corning Flbergtas Corp, 14-86~269
: Newark, Ohlo
P lax dust F olin Corporatlion 75-104-1325
Plegah Porest, North Caroling
Forma ldehyde k Corhart Refractorles 75-LB0-2B5
toylisyilla, Kentucky
Phenol, methylene di- - . Corhart Refractories 75-180-285
phenyi dlisocyanate (MDE), LoulgvLlile, Keptucky

pheny lpropylpyridine, bengepe,
¥ylene, toluene,and petroleum
distillates



APPENDYY A
HEALTH HAZARD EVALUATION TOXICTVY DETERMINATION REPORTS ~ JAMUARY | ~ SEPTEMBER 10, 1976 (contLloued)

T amate s n o "y ! g - ) 1 1

HHI
SUBSTANCE(S) : TOXLCLTY DET, . COMPANY & LOCATION. REPT. NO.
Free sllica ’ | ¢ Whaaling Plttsburgh Steel Corp. 74-9-271
fteubenvilla, Ohio
Lron oxide fume, carbon mon- - Wh h Steel € 14-9-271
Fur eeling Pletaburgh Steel Corp. '
oxlde, and sul dloyide Steubenville, Ohlo
Frea silica, lron oxlde, - Repuhlic Steel Corporation 75-129-275
nuisdance dusk, and oil wmhat Cleyaland, Ohlo
Fumed allica pouders and by - §.4,8, 8llicone Corporation 75-1813-101
mica Diyisjon, Stauffer Chemlcal
Company
Adrlan, Michigan
Herbicide bom Clagslc Chemlcal Company 75-2-282
(Weed -B~-Gon) Camden, New Jersey
Hexane, acetona, athyl 3 B~ Fooltyear Company, [nc. 75-190~-114
acetate, methyl ethyl Wehster, Massachusetts
ketone, imopropanol,
ethanol, methyl isobutyl
ketone, toluene,and bukyl
dcetake
[norganle mercury 3 Roy K. Vaeqer, D.D.S. 76 -69-121
Litleg, Pennasylvania
[norqanic wmercury - G. A, Rlddell, D.D.S. 7645~ L}

Cody, Wyoming



APPENDIX D

HEALTH HAZARD GYALUATION TOXICETY DETERMINATION REPORTS - JANUARY L ~ SEPTEMBER 10, 1976 (continued)

i . ¥ Ay ¥

: HHE
SUBSTANCE (8) . TOXICLTY DET. COMPANY § LOCATTON REPT. MO,
Inorganic mergury | k Jay Instruments & Speclalty Co, 76-49-312
: Cincinnakl, Ohip
Iron oxlide S + Trangportatlion Products Division 74-60-255
Natlonal Ateel Corporation
Portage, Indiana
Iron oxide and carbon monoxide ' + Electromotjve-plvision GMC 71-185~-256
(Plant. 2} Chicago, Illinois
Carbon monoxide, ozone, and - Elecgromot ive-Diviglon GMC 71-185-256
nitrogen dioxide (Plant 2) Chicago, Tllinols
Iron oxide, lsppropropyl + Stelger Tractor, Inc. 75-10~266
alcohal plus aromatic paphtha, Farga, North Dakota
and xylene plus aromatic
paphtha
0Ll mist, trichlorosthane, ' - Stelger Tractor, Inc, 75-10-266
molybdenum, total dust Fargo, North Dakota
J2 and JR epoxy resin + Westinghonsa Electriec Corp. 75-147-718
East Plttsburg, Pennsylvania
.1, 1-trichloroethana, - wentlhghuuﬂg Flectrlc Corp, 75-147-118
lead, tin, alcohol based Fagt Plteshburg, Penneylvanla
flux, naphtha,and xylene
Mercury | - Phillip J, Haram, D.D.S. 75-198-291

Laramie, Wyomlng



6=¢

APPENDIX A

HEBALTH HAZARD BVALUATION TORTOITY DEWERMINAT[ON REPORTS r JRNUhRﬁ'l i QEPTEMBER']O, 1976 [continued]
— e _ - et . . —
BURSTANCE (8) " TOXICITY DET, COMPANY - & LOCATION REPT. NO.
Mercury - Paul W, Flﬁmlngé p.D.S. 76-2-292
Caspep, Wyomlng
Mercugy - Harald A, Macon, D,R.S, 76-11-293
Riverton, Wyoming
Uercury t J. & Devipe, D.D.8 16-6-294
Cheyenna, Wyoming
Mercury - Martin Marietta Company 75- 186~ 102
Baltimoxg, Maryland
Mercury - Bruce W, Weatheywax, D.D.S, 75~L96-290
Tarvington, Wyoming
Methylene dlanlline, - General Elactylc Company 74-129-268
methylene bils {4-cyclohexyl Waynesboyp, Virginlta
isocyanate), methylene chlo-
ride, 1,1,l-txkchloro-
gthane, nitric acld, cyanides,
hydrochloric acld, sodlum hydyo-
ide, nickel, chromlum, and tri-
chloroethylene
Methyl ethyl ketone, acetone - GAF Offlioe Systems 74-136-284

toluene, methyl cellosolve,
dlazonlum salte, azo dyes,
and nuisance dusks

Division
Johnson Clty, New York
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APPENDTY B
HEALTH HAZARD BUALUATION TOXYCITY DRTRRMINATLON REPORTS - JANUARY 1 - SEPTEMBER 30, 1976 (contlnued)

HHE

SUBSTANCE (5) 'DI‘OXICITY DET. COMPANY § LOCATION REPT, NQ,.

Silica dust + GAF Offloe HSystems 74-136-284
Divialon
Johngon Clty, New York

Misc. rubber mfg. chemicple ¥ Goodyear Tlre & Rubber Co. 74-7-270
5t. Marys, Ohlo

Carbon mopoxide, PAPL, 1,1,3~

trlchloroethana, potagsium

hydroxide, apnd godium hydroxide

Nickel and cadmiup dusts G Marathon, Battery Company 74~16-272
Waco, Texas

Nitrous oxide and halothaneg Ly Winchegtar Hospltal 75-151-259
Wincheater, Massachusekts

N-mekhyldicyclo- + Stovage Tachnology 75~25% and

hexylamine (MCHA) Corporation, Ina, 75~163-1305
Louisville and Broomfield,
Colorado

Methylene hispheny) -

isocyanate (MDI), lead,

antimony, arsenic, nickel, chyomlium,

formaldehyda, methyl methacrylate, and

organic solvents

oLl mist - C.8. Bralnin Company 75-97-257

Mt, Vernon, New York
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APPENDIY A \

HEALTH HAZARD EYALUATION TOXTCTTY DETERMINATLON REPORTS - JANUARY 1 ~ SEPTEMBER 10, 1976 (continued)

Tpp——

HHE
SUBSTANCE (5) TOXICITY DET. . COMPANY & LOCATION REPT,. NO.
0il mist k Mational Standard Company 75-153-315
Carbondale, Pennsylvania
oil mist + Western Gear Corporxation 76~23-319
Jamagtowm, Horth Dakota
Methyl isobhutyl ketona (MIRK}, - Weatern Gear Copporation 76-23-319
butyl cellosolve, mathanal, Jamegtoyn, Noyth Pakota
toluene, mathyl ethyl ketona ‘
(MEK), methylene chloyide,
xvlene, normal butyl acetate,
aluminum, lead, zinc, chromlum,
nitric acid, and hydrochlorie
acid
Particulate polycyclic + Wegtern Roofing Company, 75~194-324
organic matter (PPOM) Sellers & Marquls Roofing Company,
as cyclohexane golubles A. J, 8hirk Roofing Company, and
the Quality Rooflng Company;
A Jolnt Venture
Kansas Clty, Missouri
Particulate polycyclic or~ + Kalser Aluminum and Chemlcal Corp. 74-25-267
ganic matter and benzo{alpyrena (BADP) Ravensyood, West Virginia
Fluorides, manganese, and lron oxlde - Kalger Aluminum and Chemlcal Corp, 14-25-2617
Rayenawood, West Vieginla
Particulate polyecyelic k Sellers and Marquls, 75-102-304

orgdnic makter (PPOM) and
polynuclear aromatic hydro-
carbons (PAH)

A. J, Shirk, Westarn,and
Ouality Roofing Companies
Lenexa, Kansas



=¥

APPENDTX A

HEALTH HAZARD EVALUATION WQMIC§?V DETERMINATION REPORTS - JAWUARV 1 - SEPTEMBER 30, 1976 (conkinued)

v N

HHE
SURSTANCE (S) TOXICITY DET, COMPANY & LOCATION REPT. WO,
Flbrous glasg asphalt - ~Sellers and Margquis, 75-102-304
Ao Fe 8hlrk, Western,and
Quality Roofing Companies
Lenexn, Kansas
Perchloroethylena and + " The Fpxboro Company 75-197-2R9
sodium hydroglde Poxbovo, Magsachusetts
Lead, nuisance dust, -
oil mist, welding fumes,
Eluorides, zinc chloride,
MEK, epoxy redin, and mergury
Captan, perchloromethyl, by ¢calhdo Chemical, Inc. 74-91-296
mercaptan, chlarine, apd lwide Porry, Ohlo '
Petroleum digtillates, acetong, - Prontier Alrlines 75~189-277
toluene, methyl ethyl kekone , pPenver, Colorado
and hexane
Phenol, formaldehyde, to- Formica Corporation 75-145-1327

isopropyl aleohol,
triethylamine, ethylene
glycol monoathyl ether,
Lsopropylacetate, and
H=propylacetate

Cinclnnati, Ohio
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APPENDEYX A

HEALTH HAZARD EVALUATION TOXICITY DETERMINATION REPORTS ~ JANUARY 1 ~ SEPTEMBER 10, 1976 (continued)

‘ o HHE
SUBSTANCE(S) POXICLTY DET. GGMPAW & mcM'mN REPT. NO.
Polyvinyl chloride | s campbeu Plagtlos, Inc. 73-121-298
smoke and Fumes and Schenectady, New Yavk
organle solyenksy
Vinyl chlorida - Camphell Plgaticg, Inc, 73-1231~298
. Schenactady, Ney York
Polyvinylpyrrolldons, a Rad Lant; Eady Beanty Salon, Inc. 75-128-262
ethanol, lsobutane, and ~ Denyer, Cojorado
Freon L1
PVC cement - Water Well Drilling Companles 75-168-309
Weskern Tennessee
Silica- r Blaw Knox Foundry and Millt Ma~- 74-97-286
chinexy, Ing,, Warwood Plant
Whesliing, Wast Virginia
Phosphine, metal fumes (Mn, - Blay Knox Foundry and MLLL Ma- 74-97-286
Ni, Fez, O3, Cr), and cal- chinary, Inc,, Warwood Plant .
clum oxide Wheelinu, Weat Virginla
Sod ium hydroxide and - Rnbavta Diasel Secvlce 75-101-261
butyl cellasolye _ Gavden Clty, Georgia
Solvents, cleanera, and - C[noLnnatl Enqulrer 75-187-1329
fungal orqanisms Clncinnatl, Ohio
Styrene - New York Telephone and 75~178-295

Telegraph Company
New Vork, New York
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APPENDIX A

HEALTH HAZARD EVALUATION TDH[CI’I:’lf DETERMINATION REPORTS - JANUARY ) ~ SEPTEMBER 10, 1976 (contlnued)

HHE
SUBSTANCR({S) TOXICLTY DRy, : COMPANY & LOCATION RERT. NO,
Sulfur dioxlde, formaldehyde - Ryeraft, Inc. 76-38-126
phenols, and heavy metalg Corvallls, Oreqgon
(cobalt, lead, wanganege,
tin, and vandlum)
Sulfurle acld - Adolph Coors Company 76-26~1320
Brewary Warshouse
Golden, Colorado
Toluene, cadmlum, iron + Heath Fngineering Company 75-79-111
oxide fumes, and combined Fort Colllns, Colorado
exposures to lsapropanol, .
methyl ethyl ketone (MEK) and
methyl iLsobutyl ketona [ﬁ[BK)
Vinyl chloride, plasticlzars, - Goadyeayr Tlre & Rubber Co. 74-120-260
aldehydes, cyanide, byta- Gadsden, Alabama
diene, and acrylonitrlle
Welding Eumes and gases t Fajrbanks Welghing 75-109-110-
Divislon Colt Industriesa 1L2-114-274
8t., Johnsbury, Vermont
Cyanide, hydrochloric acld, - Palrbaﬁk
o ) g Welghling 75~1L09-~L10~
“ﬁﬁ“‘[‘ acld, nickel, hexavalent. Pivision Colt Industries 112-114-274
chrom Lum, sodium hydroxide, St, Johnsbury, Vermont
lead, and nulsance dust
Wood dust - Masonlte Corporaklon 75-19-276
Evendale, Ohlo
Formaldehyde and phehol - Magonlte Corporation 75-19-276

Evendale, Ohto
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APPENDTX A

HEALTH HAZARD EVALUATION TOYTCETY DETERMINATCON REPORTS « JANUARY-1 - SEPTEMBER 30, 1976 (continued)

~—

- 0 CSs e ¥ T

, S o HHF,
SUBSTANCE(S) TOX[CETY DET. COMPANY & LOCATION REPT. NO.

¥ylene apd - The Wood Shed 76-35-101

dimethylformamida Balle Mead, New Jersgey

¥y lene, dimethylformamide, - Chem Cleaan 76-57-107

benzena, and toluene Hudson Falls, New York

Zirconium and G Amax Speclialliy Metals 74-78-297

haEnium

Parkershury, West Virginia
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APPENDIYX B

,TECHNICAL AGAYISTANCE - JANUARY 1 - (ERTEMBER 30, 1976

Report
TA No. Eatablishment Subatance {a) Date
76-17 Internal Rhvenue Feyvice co, NO, BOj, 0O, 2/3/16
N0z, and ventilation
76-32 pistriot of Columhia Asbestog - 2/12/76
76-12 NIOSH-Morgantowm Nolge, solvents 3/3/76
Pb, €4, and ventilation
76-30 Smithsonlan Ingtlitntion (NZP) Asbeston 1/3/16
76~23 Blug Bird Bus Rody Company Nolge 4/8/76
Fort Valley, Ga.
76-24 Ward Schaol Dus Mfg, Company Molge 4/5/176
Conway, Arkangas
76~26 Carpenter Body Works Noise 4/5/76
Mlitchess, Indlana
76-27 Wayne Coxporation Noige 4/5/76
76-29 Tool fteel Gear & Plnlon Co. carhon monoxide, Stoddard 4/15/76
golvent, amines, metal
dust:/funes, nolge, and lsad
76-49 HEW South Portal Building Asbesntog 4/8/76
Washington, D.C.
16-51 Columbus fndustyies Methylene chloride 4/15/76
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APPENDIX B

TECHNICAL AGSSISTANCE - JANUARY 1 ~ SEPTEMBER 30, 1976 (continued)

P s

: . Report
TA No. | Ratablighment Bubatance{s) - Date
76-22 NIOGH Facllity . Safety & industyial ~ 5/11/76
Salt Lakeg City, Utah hygieng survey '
76-39 Smithgonjan Ingtitution Asbostos, nolse, and golvents 5/13/76
Wa th.ngtnn ¢y DG, .
76-41 | Internatlional Paper Co. Solventg, noige, and carhon mon- 5/28/76
Cincinnati, Ohio oxide
76-48 ' Federal Regerve Bank of Lead 6/25/76
\ Cleveland o
Claveland, Ohiq
7656 | Linden Chloring Products, Inc. Mercury . 6/22/76
' Linden, New Jersay S .
76-135 GSA FPield Supply Sexvice Asbestog ' 1/14/76
New BRedfiord, Mass, .
76-37 U.5. Dapt. of Treasury Carbon monoxide 1/13/76
Washington, D,C. '
iﬂ.
76-38 EPA Bullding Aly contaminants 7/13/76
Cincinnati, oOhio '
76-40 National Sclence Foundation Ashentos 1/8/176
Washington, D.C. '
76-41 JFK Building -~ GHA Asbestos /1/76
Roston, Massa, '
76-44 U.H. Coast Gunard S8tatlon - Meroury B ' 7/1/7§

Nental Clinie
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APPENDIX B

TECHNICM, AGSIGTANCE - JANUARY } -~ SEPTEMBER 30, 1976 (continued)

L

Report
TA No. Fetablighment fubgtanca (a) Date
e ' - . ,

76-45 PHS Hospital Msroury 7/2/16
Boston, Mpss,

76-52 GSA Plring Range Carbopn monoxide 7/10/76
Chicago, Ill,

76-55 General Mills hos v umigant 1/30/76
Duluth, Hing. Phoatoxin araln fumigan 730/

76-57 Eight Port Grain Blevator fpfety & chemicala 7/28/76
Conpaniesn for treating grain
Superior, Wiao,

76-67 Juatice Centar Shooting Range Lead 7/20/76
Cleveland, Ohlo

7672 Treasury Daepartmept Noise 7/15/76

: Customn Mall Branch

New York, N,Y.

76-82 1.8, Coast Guard Lead 1/23/76
Training Center
Alameda, Calif,

'76-83 Bohn & 8nead, Ino, Fibhrows glass 71/23/76
Dayton, Ohio

76-86 South HEW Building Warfarin (rat polson) 1/29/76
Washington ¢ D.C,

76-75 Stata of Ney Meuico Lead/ventilation 8/17/76

Law BEnforcemant. Academy
Santa Fg, New Meuxlco



APPENDIX B

TECHNICAL, ASSTSTANCE =~ JANUARY L - SEPTEMBER 30, 1976 (continued)

R

I Report
TA No. Batablishment ~ Bubsgtance(s) Date
76-68 Ortho Pharmacentical, Inc. 'Svnthﬂtic sterolds 9/30/76

PDorhoo, Puerto Rico
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APPENDPTE D

Indugtrywide Gpidemiclagic Rencarch Htudlos of Opoypational Cavcinogencsis
Bolagio v
‘ Ragpopeg Undex Implicationa foy
Oocupational Group fnnpacted Mjenty Invoaptigation Source of Dats Type of Atudy Occupational Health
Antimony omelteor ) ‘
woykers Mg imony . Malignant . Employment £iles of A. Rotrospectiva ophork h. Exploratory yesearch into
yespiratory gmaltexn gendy veilizing Vife- the assocjation betwean
digecses table method to puamine on-the-job exposure and
' ) cange-opaclfioc woytality diseass manlfestation
/ B, Indugtrial hygiene B. pgseasmont of in-plant
and pir pampling suxveysn contaminant levals, yorkey
euposuren, work practicus,
and environmental controls
Boryllium ’ ’ _ '
production workarg Boryllium Pory)diople A. Employment £i}ep "Ay Retvospactive cohort A+ Evaluation of pontulated
’ and malignane of baryllivg produge gtudy utilizing lifo~ association betwean
rospiralory tlon planty table wathod to guamine beryllium oxpopura and
Adogane? - . cawse-specific moxrtality lung cancer

1 Seudy conducted primarily for inveatigacion of caveinogenic effectas
4 Study balng conducted under NIOSK Comkvact Mo. 99-73-49

g

N. Baryllium oase
reqgletry

B.

EInyaatigation of
gangap of ney haryliium
dlipoases®

howevor, nonmalignant sffects aleo pvuluufod

B. Discovery of praviocusly
unsunpected 111 effacty
from low levals of
axposure
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APPENDIY D ,
Industyyvidg Epidomlelogia Repearch fitudies of Occupational Carclnngenesls l(continued)

oy

Holagio _ :
Reoponge Undax | _ . Implicationa for
Ococupational Group Sugpected Agentd Swvastigation fource of Datg Type of fitudy Occupational Hlealth
Tead smeltex Load, arganio, - Naliguant and M. Employment £ilos of p. Retrospective cohort A. Bvaluation of amsoclation
yorkera . cadmjum, and othar nan@utiggant of lead pueltors study ucilivipg Yite- . batween laad smelter )
contarinanty digeanes tablp mathod to euanmine exposuces and ncoupational
- cauga-specific mortality disease
B, Examination of B. Crosg-gectional medical B, Datermination of health
currently gmployad study of provalence of status of lead smeltey .,
workexs abnoymalities, wtilizing and assepsment of aseo-~
B-rayg, pulmonary funotion giaclon batween on-the-
teat@, sputum cytology, job exposure snd disease

uring and blood teste, and manifestation
padical questionnairen

{including pilok ptudy on

datoruining congenital

anomplies in tho offopring

of euponed workers)

€. Laad smelters ’ @, Induatrial hygieno and air C. Asgensment of in-plaut
-pmpling BuUYveys contaminant levalg,
worker exposureg, work
practicea, and environ-
mental controls

} Btudy conducted primapily for invgetigacion nf esxcincgenic effocts; howevexr, nonmalignant effects aleo evaluated
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MPPENDIK D

Ocoupational Group

Industryylde Fpldomiglegle Resoarch Studien of ocoupations) Gavafnogenanip (oontinuad)

ASuppactad Agents

niniqﬁtﬁ
Ranppnga lpdox

- Inupgtigation

Soucce of Datp

Type of Study

Implications for
Ocoupational Health

ftenlworkoro®

Uranivm mill
workers

Yranium minerg

Coal tay pltoh
volaciles and 8
vaciaty of othox
axpagurey

Thorium 130

fadon dauahters

’Haligﬁunctne

and arher cpuses

~ of death!

Halignonoies of
Jympiwtio pystes

Halignant
veapivatoyy dlecasa
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APPENDIY D

Industrywide Epldgmiologle Regearch Studies of Occupational Carolaogenesis {continued)
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Industzuwida Bpldanlolusﬂu Nagsarch Studien of Ocoupatiopal ﬁgtg!nnqonnu#q {continnad)
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Industyywide Epidemiglogle Repparch Studies of Ooonpptions) Cavoinoganesis (continned)
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workerph dissage and dustry and study yvecords ing life-table mathod to asgoclatlon hatwesen on=-the-
mallgnanoies’ of labor uniope pramine canse-speclfic Job exposurens and diseasa
’ mortality manLEentation

! Gtudy conducted primarily for invastigation of varcinogenle affecta; howaver, ponmalignant ¢ffocte also evaluated
* gtndy baing canducted upder NIOSH Contyact Ho, 210-76-0106
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75 76 77

- Suzwellliancs 1,600 2,500 2,400
Critezia Documentation 4,000 3,500 5,700
Industrywide Studies 3,400 8,000 €,000
Eaf:c:atm Rassazch and Sexvices Ii,e59 13,3406 17,800
Coal 4,300 4,400 4,400
Tackmical Assistamcs 3,400 3,400 - 4,300
Manrewer Develorment 3,200 4,100 6,100
Frogzan Dirscticn 2,100 2,160 ‘2,1010

© ToTAL 33,999 41,100 42,800






