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~ reporting period January 1. tin'ough September 30, 1.976, is being used fo=
this report as a one-tilne transi.tion period because of the change in Federal
fiscal. years. During this period, the National. Institute for Occupational
Safety and Health (NIOSE} ~anded its efforts' in the areas of recommending
standards and investigating occupational cancer. The Institute also began
initiatives concaxning women at work and the issuance of CUrrent Intelligence
Eulletins to inform ths public, as well as ths occupational. h5aJ.th commmity,
of newly discovered fu:altil hazuds affecting worAe%'s.

In developing standaJ:ds ~ NIOSH is considering: pxem.ously unused. data banks
and info:ma.tion devalop-d by othEr go~tal agencies, trade associations,
and laJ:or unions. 'l'hi.s per:mi:ts the identUication of occupational. safety and
haaJ:m ha.zards Stlff.ici.sntJ.y ea%:ly to allCW' ~or qathari.nq in~tion so that
the c:nta%':ia d.ot:m:ents w:ill reflect an evaluation of all per-..inent data.

NIOSH plans to produce appro:ri!tately 24 c:ziteria documents a year. For
the 1976. re~ozting peziod~ 22 dOC'l.J:ll:ents were completed and 3 documents
revisc!l for transmittal to the Department of Labor. Existing rec~nded

stanc;o.Z'ds will be considered for update- evczy 2 years. Currently, 13
recoma:nded standc"-ds are baing updated. For the joint NIOSE/Occ:upational
Safety and Health Amninistration (OSHA) Standards Completion ProgZ'alll
(SCP), NIOSE, during 1976, co:mpleted its technical input foZ' the pZ'oject

b7' compiling 94 Draft Sa? Technical Standards and transmitting then to
th~ De~nt of LaZ:o:c.

Revised coal mine standards include a ne~ standard maxi mum exposure to
asbestos issusd M:.:cch 1.0, 1.976_ 'I"'nis provides for coal. mines the same sta.'l­
dazd foZ' asbestos as the one covering other tr."'Crkplaces. Recamnended revised
standa:l':ds for airborne contaminants" noise e:q:osures" and sanitation have
also ~Jl devaloped. Si:atisticaJ. analyses of data dari.ved from a 4 1./2-ye=­
inhalation stmiy of monkeys ~osed to bi.t1Din~ coal.~ hava bec-n cOJI!Pleted.

'I'hua enalyaes ue being. evaluated. as a basis for b:lprovad standards for
th~ pmte~ticm-of coal. min~..

OCCUPATIONAL CARCER

In 1976" the NrOSR to:d.coloqy resea:cch. p:og:cam: placed major emphasis upon
hi.gh-pzoduction indust:riaJ. ch5m.ieals wfu::lsa carcinogenic It mutagsn.ic It and
teratcsanic potantials wexa l:mknO'!im.

A major ProgZ'a:n designed to study the hazard of coal tar in producing
bZ'onch.og~c carcinO!ta and othsr cancers was. completed. An J.8~nth. inhala­
t3.0n study descr.ibing the carcin09'enic effec'ts' of coal tar aerosols on lab­
oZ'atory an;maJ~ was also c:ca:apleted.
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A contract was awarded to review the W\jrld literature published during ~97l:­

'1975 related to the carcinogenic properties of ionizing and nonionizing
radiation. A state-of-the-art report will be prepared to summarize the petti-­
nent literature identifying specific gaps in the present knowledge of radia­
tion carcin~genesis. Also, it will state reco~endations for future research.

NIOSE had co-sponstlred the New York Academy of Sciences' 1975 Conference on
Occupational carcinogenesis. The papers presented were published in 1.976 and
constitute. a major -contribution in occupational carcinogene~is.

(1) ths pe:tho~ogic effects of abrasive blasting Jraterials,
(2) factoJ::s influencing the carcinogenicity of SICeltar dusts (including

sulf1Jr dic::dd.a) ~

(3) _~ induction by azsam.c in rats on nu:tri.tionall.y deficient- diets"
(4) mcle~ mechaniSlZlS in. occupational cC!-"'"Cincga."lesis, and
(5) tile co-carcinogenic efiects of ~es'tos aI'..d benzo- (al -pyzene.

The 1976 edition of '!'he Raqistry of T~ic Effects of Chemical Substances, an
annual. moSE p1JblicationjO lists 21.~72~ different chemicals, including over
5,000 Dei che!ticals. It p:rovides speci£ic toxicological. data ,on each. The
new listings inc1.ude 1,,913 carcinogans, 34 mutagens" and 295 tezatogens.

~les, not necessarily all inclusive, of additional efforts to increase the
data base on which action could be taken to protect workers from ~sure to
carcinogens include:

(1) A stUdy of cancer in relation to occupation, completed in September
1976, to identify several strong corralations between occupation and
cancer. Specific occupation/cancer relations were leather workers/
bladder cancer p dairy faz!llersjbladder cancer, and hairdressers a..?1d
cosmetolQ9ists/qenitaL cancar.

(2) Completion of a. comPuter file to ~ude data from the Nation:ll
can=ar Insti:eute publication, au.S. cancar Mtlr-~ty bt.z County: 1.950­
1969-..• Tha file ineludas obsezved. n1:mlbers of deaths and age-adjusted
deatil rates -for each raee- and sa: -~up, by cancer site, for the
total. U.S. population and for every u.S. county and stat~.

(3) Ho~ding a ~sium on April 30,. 1976, on the possible association of
leu.~ wi:th the manufat:t1Jra of styr=-ne-butadiene rubber.
This sy:aq:osium aJ..lowed indus1::l:y and: labor, as wsll as resaarch scien~

tists, to discu.s~ mutual. problems and to exchange data toward taking
naeessary action.

(4) Preparation of detailed analyses of cancer mortality patterns within
coke plants. The data were the most curzent presented at the OSHA
coke oven hearings on cancer risks associated with employment in
specific work stations. around coke ovens. .

(5) IIivestigations into the possibility that the reaction of fo:ona.ld~hyde
and ionic chloride compounds in selected work environments produces
bis-chlorccnethyl ether- (Eam), a potent lung carcinogen. WhiJ.e-
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numsrous studies are available to document this effect I data describ­
ing its fomation or extent of occuzrance in the occupational setting
are minimal.. The kinetics of the suspected reaction have been devel­
oped, walk-through and detailed industrial hygiene surveys completed 1 .

and a final report is in preparation.
(6) Study of coal gasification processes involving many of the polycyclic

hydrocarbons that are closely related to coke oven emissions, which
have been associated with e~cess risk of lung cancer. The puzpose of
this industrywide study is to cha:racterize these worker exposures and
to define ~propriate inQustriaJ. hygiene and contzol technolog"j' pzac-
tiees 'that will l:e of use in raducing e:q:osure level.s. .

(7l A ~t%o3peetiva coho~ anaJ.ysis and ind:tlstriaJ. hygi.ene study of a cohort
of U.s. workers having- sufficient latency to demonstrate any chronic
effects from be.nzana E::q:OS1:lre. This study was initiated -because previous
studies: have shown the association betwe-e..n benzene e..".~sures and dal:!age
to the hematcFOieti.c ,systan a:nd d'2V'&lopme:nt of leukam.ia.

(8) A re'tZospee'ti'Va'. mort.all.t:y S'tWy to evaJ.uate- the potential. for e:u:ass
cecupationaJ. disaasa cmong pesticida fomulators. Published, studies
on· pesticide formulatc:s have sho!m the nesi to evaJ.uate the risk to
then' of c:hzonie or lon9-latency diseases, such as cancar, kidrley and
liva%' diseases" hypertension-related diseases" and abnomalities of
offspring. E:dsting studies aJ:e far fzom conc1.usive and,. because of
the natura of ~e industry {i.e., PQtentiaJ. high E::q:Osures among a
large bUt diffuse population}, a retzospective mo-rta.1.ity study was
nseded.'

WOMEN IN TEE WORX FORCE

C1.oscely related to the maSH Occupational. Cancer initiative is the NIOSE
initiative "~ in the Work Foree." Several projects are undar way to develop
aa.-~ that are not now availa.hle on the effects of occupational ~osm:e on
~en and th~ fetus. Th..ose incl.uds p:rojects nth particuJ.ar focus on women,
as fo1.10"",5:

().) mu:ta.genic: and te..""'atcgenieef£eets of S1:Ibstances on the maJ.e and fe:Ilai.e
rapredueti.ve fu:netiODS?

(2) \iC%Zers'- COl:IFensatien iD!?licaticms p~ ~..s~ .W .lnUtag.ens a.nc1
te%a1:C9ans~ and

(3) a cross-sectional. reproductive study of pha:maceutical. woJ:kexs
dir~ at detecting the extent of 1:isk of misca:c:ia.gss and birth
defects in the' offsp:rinq of ~sad workers.

Silnlar S'tu1li.es are also b=inq initiated on wor~ers e:tpOsed to d.iJnethyl fozm­
amide,. carbon disulfide,. lead, and chioroprene. The results -from these
projects,. with an evaluation of how women are affected,- will be published as
they become avai.la):j1e.

In addition, under an interagency a~ee.Il;o>nt with the u.S. Air Force School of
Aerospace Medj,cina, research has be-en done to determine the effects of radio
frequency (RF) radiation on lymphocyte division response in animals and cell
cultures and on ribonucleic acid (Ri'1A) and deoxyribonucleic acid (DNA) structure.
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A publication is being prepared. describing the results o.f this study.
Future RF research will concentrate on the potential teratogeni~ effects,
since most industrial RF sources are operated by women.

NICSH cosponsored, wi:th the Society for OCcupational and Environmental Health
and the National Foundation--MaIch of DiInes, the "Conference on Women and
the Workplace, II held in Washington, D.C. , June 17-19, 1976. 'rne conference
was a state-of-the-art presentation of the scientific, social, and political
implications of lIf-cmsn at work. A publication of the proceedin~ is ayailable
from the Society for O=upational and Envirozmlen:tal Health..

meSH evaluates ne"Ji info:cnation for the purpose of identifying occupational
safety and hsaJ.th hazuds which axe either generally unr~ized.or mcZ's
severa i:han ganezal.ly re~. When a· Cm:%ent .Intelligence B~etin is
wa%%ant-~by this evaluation, mesH quickly alerts the occupational heaLth
c~ity to the um-ac~%ad risks.

. .
D1Jrlng this repor...i!!g periodS' mOSH alerted the occupational health
et:i:llmIunity to tha potential careinogenic: ha%azds of:

(1) Ethylene dibromide (in anti-Xnock additives for gasoline and in
fi:=igant5 for grains and produce),

(2) chzanate pigmenu- rin paints, printing- inks, and floor coverings),
('3) asbestos (in the servicing of brake and clutch asssmbliesJ ,
(4) he:t=:lt;thy~-phosphori.ctriamide (a widely used laboratory solvant),
{"51 pclychl.orinated biphenyls (dielectrics usad in ~st electriCal

capacitors and sane txansfozmers) I

(6) ehlorofo%:l1 (used to prepare fluorocarbons, as a mul.ti-use solve.""lt,
and in nlmlarous phar.maC2UtiCalS), and

(~) dimathylcari:lc::moyl chloride (usad to produce cer-..ain phaz:macauticals) •

In adaition,- Ctlrrent IntalllgDece Bulletins were issued in 1976 for
diati.noghany~th.anaand sodium azide_ (Diamincdiphenylmethane is used
in the·prapa:ra:ti~n-of po1Yt!%~e foam as em ~~ hard.enir.q aga!lt.. Sodium
add:- is a CIf7fic:al l..ai:Ioratory reagent which may create an e:tplos"ive i1azazd·
in pl~inq systans.)
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INTRODUcrION

The National Institute for Occupational. Safety and Health (NICSE) was
estarilished in the Department of Health, Education, and Welfare by
Public LaO!i' 91-596, the Occupational. Safety and Heal.th Act of l.970 to:

(~) Devel.op and establish raco:lllmended occupational. safety. and
hs:J.th standards,. and

(2) perlo:cn al.1. functions of the Set:retaIy of Health, Education,
and Welfare Wlder Sections 20 and 21 of the Act.

~ iJ:l:lple:mentation of· the stated nationaJ. intent, as e:rozsssSa in that- -
Act.,. has" be=..n qo.inq on since lSn. It has not 1:lesn as an ini..ti.a1. im-
petus;> but- as a rat:hazq-=d effort nOTlit based on statutory racegnition
o~ a decades-long CQncern in the United States with worker health. _
The concm for worker h-ea1.th depends to a la:rge e:ttent on the effec­
tivaness of NIOSE in the implemsntation of its statutory mandate.

. -
Wnat is the statutory mandate qiven to NIOSH'? Implicit. in NIOSE's
o-.m title and in the stated puzpose of the Act (Section 2) "to ·assure
so far as possible every Werking man and woman in the Nation safe
and healthful. working condition," is the national-leval. scope of
the functions of the Institute.

The establishment of NIOSE within the Depari:!nent of Heal.th, Education,
ana Wel.fare (HEW) was the culmination of the organizational. p:rocess
iil the Federal.-level study of the heal.th p-roblems of workers in the
Nation I s e~ding industrial economy. This process had its initial,
formal organizational ~rassion in 19l.4 with the estabUsh:ment of
the Offica of Indur..ri.aJ._Hygiene and Sanitation in the u.s. Public
Health .Servica_ It continued wi.th various.- changes- in t:itie, includ­
ing. that of the pRdecess:;r o£ !nOSH,. ths Btl-"'"Sau of OCcu;pational.
-sef-et.y. -aad EsaJ,;th-. -

AI: of these previous organizations were administratively detezmined
and then organizationally sate-lUted within v-ctZ"ious parent organi­
zations.. In 1970" the Act statutorily defined NIOSH and set it in
an e:i:ecutiva departmsnt,. HEW" as a functioning administrative- entity

.to provide the services necessary hto carry out the policy set for...h
in section 2 of (the) Act."

HOW DOES NIOSH CA-~ OUT ITS STATUTORY MANDATE?

NIOSE is the principal. Federal unit engaged in research, education,
and training in a nati01lal effort to el.iminate on-the-job hazards
to the health and safety of America I s working men and women.

Onder the Occupational. Safety and Health Act, NIOSH has the responsibility
for conducting research designed to produce recommendations for ne?,N' or improved
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occupational. safety and health standards. These rE;COICllgndations axe uans­
mitted to the Department of Labor (DOL), which has the responsibility for ths
final setting 1 p:romu1gation, and enforcement of the standards.

F1J!lctionally, NIOSE also operates under, and in accordance with, other legis=
lation, pa-""ticu1a:dy the Federal Coal Mine Health and Safety Act of 1969 and
va:r~ous titles of , the Public He~lth Se-""Vice Act, as amended (42. U.S.C\ 2.01 et seq).
It 3.5 the. OCcupational Safety and Health Act, however, that gives NIOSH a listing
ofP2"iorities~ and a soUZ'ce of operational and p::i1.icy quideli.nas.

Ta.~ broadly 1 Section 2.0 of the Act diracts im'R to und.erta.~e reseuch relating
to occupational safety and. health, including studies of psycholoqical factors,
~ovat~:vemethods, teclmiques and approaches, and motivational and behavioral
facters. Section 2.1 of the Act directs HE"A to conduct education program:. to
p:ovide an. ~te supply of qnaJ.i.fied pe:sonnaJ. to ca:rr,y out t:hs ptl%'p:l5SS

or the l\c't, as-~ll as infor.ma.:tioDal PZ'C~ on the ~rta:o.ceof and pZ'Ope=
usa of aC~ta safety aJ:d health eqaipc:ent. -

Tile:l:e are other· sad:ions of the Act that delineate or dateD:!ine how NIOSE
. :fonctions:

Section 20 (b) II regarding inspections for Section 2.0 functions, makes Section 8
(on inspa:tions, investigations,. and recordkeeping} available to mOSH, pro­
viding the statutory base for right-of-entry. The right of ~uOSE to inspect a
p:ivate place of e!rlplo~en~s.affirmed in a consent decxee on September ~9,

1973. A ne~ Part 85a 1 of 42 CFR~ establishing regulations governing the
inspection of \WCIzk~lacas by NIOSE,. was issued on Octobar 14, 1.976. T".nis reg­
ulation was in accordance with Section 8 (g) (2), which provides that n ••• the
Sec:a~ of Lal:or and Sec:etary of Heal:th.~ Education, and We1.faze shall each
prescrib: such rules· and regulations•••necessazy to c:ar.ry out their re~~n­

sibilities under (the} Act, including rules and :ragulations dealing with the
inspection of an e:cployez I s establishment."

Altlwugilp~aticn of staIldazds is the respomibility of the Depazt:msnt of
Lal:cr uride -S£etion 6, IT.i:OSE has particular ints:ast in b;o portions ~f that
saction.

First, ssci:ion 6 (b)- (7) provides that "where approp:iate, any such sta."'!dard
shall presc:iJ:e the type and f:eqoency of medical examinations...:In the eve:lt
such medicaJ. ~tions are in the nai:lJ:l:e of research, as detemined by the
S~1:a%y of Health,. Education'r and. WeJ.fare, such ex=-m; nations may be fu:cnish..=d
at the ~a of the Sec:etaz;{ of Health, Education, and Welfare..... To date 1

no promulgated. standam has prescribed medical exam; nations fo: research
FU-'"'POses; and those prescribed for re9Ulatory purposes are at the ~nse of
the e!rlployer.

Second, Section 6 (g) makes clear the Congressional intent that NIOSE have a
role in setting priori.ties for (ievelop:ment aIld promulgation of standards. This
section p:ovides that "m detezmi.ning the priority for establishing sta."'ldards
under this section, the Secretary of Labor shalL ..give due regard to the
recon:mendations of the Sec:retazy of Health, . Education, and Welfare regarding

.the need foz mandatory standards in detendning the priOrity for establishing
such standards."
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Section 8 (g) provides for the prescribing of rules and regulations. It also
co~ers authority to compile, arialyze, and publish., either in su:tmnary or de­
tailed fO:aIl t all reports or information obtained. under the section. This
infozmation is available to the public from NIOSH or the National Technical
Infozmation Service· (NTIS) •

To aid in. the area of informational programs, iiIOSHhas instituted an automated
storage and retrieval. infcmation system which. is avall.able to NIOSE· pe:rscnna~•.
It assists them in the timeJ.y reply to requests for infozmation aJ:out occupa=
tior.al safety and. health.

In addition, in the area of infon.cation coordination, maSH acts as the national
canto ,,- in ths United States for the International OctmpationaI. Safety a.."'ld Hsa!.th.
Infomation Center (CIS) _ mosx receives a.:u CIS mat~'t"jal in miC%Ofiehe ~ It
uses the mat.eziaJ. to ctm~t; to the autaca.tedstozage and re;::nevU system.
data base and fer timel.y support. to cri..tezia doC'tlment development. .

Under the provisions of Sections 20 and 2~,. NIOER carries out a broad PIogzC!!l in
research, training, and technical assistance upon request and upon its own
initiative. These activities are ca:aied out th:l:ough organizational programs
that have be:n established on the basis of functional. responsibilities. Divi-·

. sions and offices in NIOSH are shown in the chart with bra.?lches and sections.
Details of NIOSE activities as carded out by thes·e units during this reporting
period· are given in the following pages.
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PBDGRloM ACTIVITIES
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DIVISION OF TECHNICAL SERVICES

The Division of Technical ·Services, through its four branches,

Ul develops guideJ.ines for occupational safety and heuth prograInS,
(21 supplies technical. info:rmation from a cO!Ilputerized data base to the .

resea:cch di.visions of the Insr~tute and the public,
{31 dissaninates... as pcl:llished, the In-=titute' s recommendations and

~i:ndings... and
(41. p%OVid:.es editorial. and statistical services for Institute actirities ~

The Division's professionaJ. s-..af£ includes ind1:tstrial hygienists, technical
infomation speciaJ.isr...s, r..a~sr...icians·, safety ~cia1.ists... graphic ar'"'...ists and
iliusi:ZetoZ's, edi:t~s and w:iteJ:s... nuxses, physicians, ~lie health. advisozs ...
chemists... and. to:.ico.loqists.

Th= Clearinghousa for OCctlpa"ti.onU Safety and Esalth. Infozmation Branch is a
resou;:ce facility. :It~ tecimical infozmation, from a cO!llpUte:dzed
infoz:ma:titm storage center, to the rese=""~ staff of the Institute and to the
public. Ths Clearing~, in ~976, pzocessed over 7,000 entries from the
e:tJ::l::Z:ent literatuze into the data base.

The NIOSE libzazy subsc:dbes to 275 jou:rnals and periodicals in fields related
to health and safety and maintains approximately 7,000 volu:mes as refeza.."'lce
sources. The Clearinghouse disseminated 750,000 NIOSE publications th:cough
mailings and at meetings of health and safety professional societies. This
direct d..i.s-....ri.bution is.supple:msnted by distributions. by the Govenrment Print­
ing Offica (GPO) and the National TeclmicaJ. Infozmation Service (NT:tS).

T".ae Oe~ation:U. Safety and Rsa!.th. Programs E:ranc:h. was estarJlish-~ in ~76 to
a...~cp guidslines. :for -medel hsal~ and safety~.,. Tl:l.ssa guid~llnes ua
intendsd to de:fins I .for~ Natian.· S eJrJploye:cs 7 what cc:mprises a. gocd, wozkable
b"'al:t:h~-sa:!e~p~~ -one~ uncer Qevalo~twi1~ pzovide self­
ev-~uation tedmiques whic:h a."ly industzy can use as a guide iIi defining crit~ia

to use .in ass.sssinq tha e££e~...ivanessof i.ts safety and h-Aalth ~a:I!S.

T".ne OCetJ,pationaL Safety and Esa:lth Pzo~ Branch. also reviews, for the
De~artmsnt of Hsal.t14 Edm:ation, end We.lfere, ~se progralnS esta:bllshsd by
Fedexal agencies unds: Executi.ve OZaer J.J.807 (OccupationU Safety and Health
~ for Fed~a1 Emp~oyeesl.

In ths gensral fi.eld of public liBalti4 the Occupational Safety and He=' th.
P%'OgzaJ:llS Ezanch is studying the implications of hsalth. planning and health
Jnaintan=nce ozganizations as sources for occupational health. services. Congzes­
sional national :nealtiL insnrance proposals were reviewed and comments and
recommendations -.nade to tiie appropriate agencies.
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'The Branch is de"Ve~oping a set of recommended beaI:th. and safety procedures to
be us-cd in ~~ratories. in the Nation I s schools. and colleges. A pxog'Z'am for
vocational schoo~s, for e:l:ample., focuses on pxotecting the students fXCIl safety
hazards. It also focuses on making the students. the Nation I s future workfoxce 1

aware of potential health and safety hazards and how to correct ox e~iminate

these hazards when they do enter the workplace.

Branch efforts related to the NIOSE emphasis on "Women in the Work Force ll

deal with the mutagenic and teratogenic effects of substances on the male and
fellale rep.:rodu~..ive fun~...ions. '!'ha model prog'Z'am details guidel.ines for the
pre'!7e!ltion of WO%'ker ~Stl%e? ta:ting into account information deve1.oped in.
oth.5r NIOSE resa:zch projects. A s1:lJdy of workers' c~tion implications
of e:poS1J:re to mD:tagens and tera:tC9'alS is undsr way.

The TE"'"-imica1 rnfo:z:::n:ation De'Ve~op:ment B%'anch researches occupational nsal:th. and
safety pzoblems th....-origh sorvays of p~ants. and discussions with manage:r.snt and
labor. The developed occupational.. health and safety information is written and
dissa:ninated to thg employer, the employse, tlu: health and safety profestional.,
and ths gen!:ral poblic. Th= Branch also pzovides writing expertise" edito%'ia1..
revie~, and. graphic arts and. Ulustzation service for all. mOSH publications
and is res~nsible for the preparation of mandated reports.

In the 1.976 re:f0:rting period. eight Health and Safety Guides were published on
. tha follO".ring Stlbjects:

Auto and Home Supp~y Stores
Eating and Drinking Places
Fa:m and Garden Equipment Manufad:U:rers
Fer.rtms and Nomer.rous Fou:nd:ties
Mill.work Shops
Plumbinqr Raating~ and. Air Conditioning. Contractors
-Sc'ap ~ces~:rs

Signs and ~..dver-..ising Displays

T"1lS Guides provide manaqsment-otiented digests of OSH.~ sta:adards, explanations of
health and safety~c~n to a S:fecific industry, and in-epection check­
lists tailored for ths industry. The Guides incozpo:rate requi:re:nsnts 7 explain
h.a.zud :recognition-evaluation-con'trol, and contain recCIttllSnded good p:ra~..ices.

T"ney a:re of pa......c.cnlar value to the s:rtal1. business:man who cannot afford the
se:cvices of a safety and b.2alth conSIlltant, or wb.o has no health. and safety
staff.

During this reporting period, nearly 400,000 Guides. w-cXe mailed directly to
employe.--s. with. appro::timately- .3,780, aoa employaas. To date, over a million
copies of ths Health. and safety Guides nave been distrilmted to enploye:rs with
an esti:mated total of over ~o mlli.on er;ploye.ss.
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Tl'le selection of industties for coverage in a Guide is based on a variety of
cZ'~tezia. Thssa include the number of..eIllploYei:s who work in the industzy, the
accident/illness incidence rate for the industry, and the interest much the
industzy and its trade associations express in development of a Guide. Trade
associations 1 insurance companies, professional organizations, and Federal
aDd State ozganizations are contacted to assist in securing data and to do
technical re'l7ie:l1.

F.1ltln'a SlJbject ind'lJStries for development of Heal.th and Safety Gu;ides iD.cluda:-

Auto;m;tive Parts Recyclezs
ConsUUct:ion Machinexy Manu:faC"turers
~spitals

Lighting Fi%t1:Ires and Wizinq Se:cvices
liianmactlJrezs: and Users of cazciDog=...ns
Beat Eaclti.Dg .
Metal. Coating and AlliedS~S
Metal Ftl:rnitm:e and -Matt::ess ManmactiJzeZ's
Miscellaneous Chemical Pzo(iuC'ts
Pesticide Fo%!!mlators
Pre-fai:lrl.cated Wocdsn Buildings
~icWazehousing
sa:imUls
Sc:zeH Machine Products
Steel Fabricators
Stozage Battery Manufacturers
Tamti.ng
Te:ti1.e and Woodworking Machinery Manufactu:cars
Tool and Die Shops
Toys and. GaJnes Manufac'ttIrars
Veneez, PlY"'t-eod Mills

In 1976~ a saries of Employes Geed Practices Manuals was initie:ted~ These
!if..anmils -a..""C di:rec""..ed to empJ.oyees who TMOU in a specj.fic industzy or with a
particular~~ or spe.cl.fic equipment. The Manuals contain
l:is'"'~qs of heal.th. a:od safa1:y hazazds and suggastions for cor..t::ro~ measur-c:S
1:hai: 'the -emp~ -e2n -a&pt~ 1:ii5~ of ~50md F'=o'teetive ~pIrSnt
or geed wo:k pract:icas. 'rIle Manuals als~ have lists of· the controls that
mana.;~tmust adopt to limit e::llploy~ ~sure to the hazazds.

'rha follcwinq Geed PZ'aeti.c~s Ma:nuals were publi.shsd during th= fizst 9 months
of .1.976:

Abrasive Metal Finishing
E~ Wise is Health. Wise ~poxy resin workexsl
Fiberglass Layup and Sprayup
pzesc:dption for Battery Workszs Q.ead-acid storage batteryl
Rsndsring Plants
Spzay Fainting
Tannery Workszs
U:rathane Foams
Working Safely rita Pesticides Cfo%!tlulatingl



Subject areas planned for publications or whi.ch are presently under develop­
ment include:

Auto Body Shop Workers
Electroplaters
Foundry Workers-Melting and Pouring
Foundry Workers-Molding and Coreztaking
Foundry WOrkers--Shakeollt, Grinding, and Finishing
Insul.ation Installe:rs
Printing Industry
Te:ttile Dye%5- and Finishers

These subject areas were chosen because of the specific n:gntion in the OSHA
standaxds of. training requizements for these operations. The publications
will assist the Stall businessman in establishing the training p:rogz'aI:S required
umi..ez tha Act at m;n;'ll'rnm- e::pense, effort, and l:mrden~ They will a1.so ~"'l5'U:e

that til: tzaininq received by eIl:lployaes mests a certain minimmn leval.

Publication pzoposals that have be=-n well received by tzade associations,
privata c:c:apanies, and labor organizations include:.

CJ:ane Operators
Flammable and Combustible Liquids
Latmdry Machinezy Operations .
Mechanical Power Press Operations
Pow~-actuatedFastening Tools
PoweZed Industrial Trucks'
Pulpwood Logging
Storage and HandJ.ing of Anhydrous AJmonia
Use of Rsspirators

Many of the Health and Safety Guides have be=-n reprinted for distribution
throughout an industry or a COJIl;lany 8 s plant locations. Several of the
Em:ployee <:oed pzactices ManuaJ.s also have been reprinted by private=seetoz:
~oye:rs for dis-t.:.tihution to the e::nployaes.

Eo"th i;h~~ cmd. 'i::im ·Man~ hava:~ -used as aids in ira;n'ta;ninq Ofiqoinq,
effective safety progzams and in iJIlplementing enployee health and safety train­
ing:. Many smal!. businesses have ordsIed multiple copies of the books and have
distributed th=m to ~ of th.eir enlBloyess. This establishes a unifo:rIll safet-.i
and haaJ.th policy and ma.~s both management and the woIker a?7ue of hazards
and: ways to eliJn; nate or ct:lntrol th.e:d.

Tn.: ~976 edition of The Registry of Toxic Effects of Chemical Substances
includes 5,228 new listings. It lists 2l,729 substances and provides specific
to:dcologicaI data on each listing. of special importanca is the listing of
1.,913 carcinogans, 34 mutagens, and 295 teratogens. Significant additions to
the re£ere:lcas cited in ths Registry include :US citations to NIOSE CZ'iteria
DOC'lJmSnts and J.,529 to OSHA and Department of Tzansportatio.n (bOT) standards ~

Future publication of tb.s Registry includes its regular production in microfiche
fo:aoat. Ne'R data e.'ltries will be added for in vitro mutaaenesis test data.
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To facilitate the utilization of the Registry in specific occupational health
problens 1 data on eye and skin irritation effects will also be incozporated.
~_~ Editorial Review Board for the Registry will be established to resolve
pzoble::ns arising out of interpretations of toxicological information and to
revi&J7 inclusion criteria for the chemicals listed.

The Infozmation Support Services Section provided editorial review and graphics
design for over 100 NIOSH publications.

'rna Info:rmation Support Services Section has developed a set of detailed gu~ae~

lines outlining manuscript preparation requixe::lSnts. The adoption of these
guidallnes as a part of the NIOSH clearance procsdurc will ensure a unifozmity
of style, presentation, and appearance for all publications.

The Statistical. Se...-vicas Ezanch provides statistical., ma-thatatical, and related.
da'ta pzocsssing se--vices to the research efforts of mOSK. The application of
II:athenaticaJ. statistics provides for objectivity, lack of bias, and efficiency
in th.s conduct of research investigations. It also pezmLts deter.mination of
the ·limits of ez:ror in. th= nurcexical results derived in. studies in certain
areas. Thsse int:lude th= expex±nantal evaluation of the effects of occupational

·hazards, the davel.opment of msthcds of msasuxamsnt, and the develop!l:ent of
hazard controls.

One of the. rcajor achievements of the Statistical Services Branch was the
w.:-iting of the Occuuational ~sures Sampling Strategy Manual. It outlines
a decision logic to follow for c:1etezmining employee e:poS1rre to toxic substances,
the need for £urthsr sampling at certain levels of exposure" and the establish­
ma"'lt of a schedule for follow-up sampling. Four hundred copies were distributed
for technical revie'S", the draft was revised and edited. and the completed
publication will soon be availaJ:ile. This manual will serve as a guide to
employers. It will be of particuJ.ar advantage to the sxaall businestmall who may
not have a fulJ. heaJ.th su.rt7aillance and industrial. hygieIle staff. Also. it wll~

be halpfW. to the employer who may not be c:cmpletely fa:m.iliar with mst:heds for
establishing ~l.ing s-..:rategy.

Since It:OSt empleyae ~sures are to- mi.xtuxes of toxic c:henical substances,
ra-~r than to isolated agents,. future \~mphasis in the Br-cnch r s projects will
be on the ~es_ Emphasis will be on developing a decision logic, procedures,
and recommendations for dets'1"'l'!l; ning the analytical accuracy of sa:mpling the
mixt'ures. Another .field of endsavcr will be developing methods fox. ·statistical
analysis to deta:cn:ine the biological effects of m:ixtures of to:d.c substa:lces .
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DIVISION OF J?~CAL SCIENCES. JI...ND ENGINEERING

The Division of Ph¥sica1. SCie."lces and Engineering WPSEl

-

0.1 develops engin~ing conuol systems. ei".g., ventilation s:ystsIls to
r~ to:ic .fames-I,

(2} eS'""~lishe~ .m=thods for the collection and testing of samples ta."'en
at the workplace,

01 p2:CYides lalxlratozy analysis of t:hesa sam.ples for the other :rasaareh
ciivisi~ of NJ:OSK ,_

(.4) maintains and ca1.ibrates ths ins1:rml:lents and equipment u..o:.ed by
NIOSR and OSEA, and -

_{51 estal:lH shes quality assurance programs for industrial
hygiene lal:oratOrles.

-In 1976,. NIOSE began to assass and evaluate the cu:a'ent technology available
-forI' and used in, the ccntrol~of chemical. and physical. hazards. Mu¢l of the

.~ dealt with ventilation and air recirculating syste!llS.

Programs c:ompleted were ones that 0.1 evaluated reciJ::culating e::maust air
from ind~ procassasl' (2) established a work practices program for
am:asive blasting, and (31 set guidelines for industrial. ventilation.

New projects in this area are assessing the conuol systems used in the plastics
and rasins industzies and in industries using cutting fluids. JI...nothe:c project
is a follO"Ji-u~ study to the e2haust a1.r progZ'am. It will develop guidelines
and criteria for the design, operation, and maintenance of safe and- eff~ct:iva­

recirculation systams •.

Problems encountexed in these projects were industries r lack of awareness of
_the centrol s:lste!llS available to them. and lack of standardization for the
para:cters ne~ssa.:ry in. tha· ~per design of ventilation sy~. Another
pZ'Oblen was the failure of many industries to use the recommended centrolsfor

. m-~ting; -tha miJUmcm standards for some processes and substances.

Elansfor the future inc~ude the assessment of the drj'cleaning, textile
fi'O;s'h;!,g",. nonfez:rous metal smel.teZ', and foundries indu.s't:des. En¢ne:ri.ng
control systems Will also be developed foz the use of diese~-powered~t

in coal mines _and for the con~l of ","Crker e:poSUZ'e to carcinogens. JI..dditional
reseazch is pla:l:lnSd in engineering controls for pne'lmatic tool noise, beat
shield emissions r ul.traviolet reflectance, and ph.ysical agents associated with.
lw:..aIding and brazing opexations. The.ze are also plans to update the NIOSE
Compendium of Materials for Noise Control.

New perfozmance criteria ha17e Dean aevelope.d for the particu1.ate filters in
respirators and also to ~ove the fi.t of dust, fu:me, and mist respirators
thsmse~~es. Proposed cnanges in the regulations for respirator app%OVaJ. are
being cons.idezed~ Recamnendations for improved test methods for organic vapor
respirators were received.
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A test system was constructed to evaluate commercially available pesticide
c~...ridges against selected pesticides. The purpose of this research project
is to assess the adequacy of the current pesticide c~...ridge approval pro­
cedure which requ.ires the use of only a single test agent (carbon tetra­
chloride). Cartridge service-life against two pesticides has been detemined
and results indicate service-lives much lower~ for the approva1.test agent:,
carbon tetxaclUoride.

There is satisfacto%Y progress in the evaluation of the present paint spray
respirator car-..ridge approval test procedure used at the NIaSH Testing and
Certification Bra:nch.· The evaluation of activated charcoal is continuing with
the investigation of the effe~..s of moisture' and compe.ting vapors o~ this
.i:mportant sarl:ent mat~ial..

'.I".ne respirator pzovisions of a;lpro:Wnateiy 225 Draft Technical." Standards from.
the Standaxds Ccmpletion ProgJ:'Clm (Scp·) were renewed. Other SCP work appzoovad
for publication includes a respirator protection factor dOC'l.:l:ment and a contr-~

~rt entitled "Recommended Industria!. Ventilation Guidelines... Of NIOSE also
published: a manual enti.tled "A Guida to Industrial Respiratory Protection"
(~R PcJolication No. (NIOSE) 76-189).

Future research. will. include the development and evaluation of· a prototype
end-of-service-life indicator for gas and vapor respirators and 'the development
of perlozmance req-.:liremants for protective clothing to be· worn by workers
e:tpOsedto carcinogens. ~. ._....

Safety Research

Safety research is directed toward the elimination of industrial accidents. To
elimina:te slips and falls in the workplace, a uni.versal friction testing denee
was developed. Also, cri.tuia for indusi:r~ floors and wozk surfaces were
published in "Sta.ndardization of Friction Testing of Industrial Working Surfaces"
(EEW PW:ilication No. (mOSH) 76.-:t231_

'Fbe fea.siCillq ~r -;m;p~~eaheadprotecti~n and the need for an improved
oct:'tlpat.ional head protection standard were den:onstrated. Research in 1976 also
revealed the need for r..and=:rds for :fire~fighters' gloves and provided criteria
for the saf~qof mechanical power presses. In addition, res,earch into
the fac-eors of impact res.istance and' thickness of safety glass lenses has
resulted in suggestions for lJIlprO'!1SIllent in the standards for absorptive lenses;
methods for ballistic tests,·and the necessity for research into the character-
istics of optical protection. ' 0



Ana1.yticaJ. methods deveJ.op!llent invo~ves the co~~ection and testing of air sa:nples
taken at the workplace. Current regulations require measurement of increasingly
.scaJ.l.ex quantities of highly tonc su!:lstances. To comp~y with regulations and
to assure the accuracy of testing, new quantitative air sa:mp~g and analytical
methods were de'VeJ.opad for 4,4 r -methylene-his (2-ehJ.oranUine), benzidine. 3,,3'­
dichJ.orobenzidine .. and cyclo~lamine. Completion of methods developl:.ent for
eight OSB..<\ requJ.ated carcinogens and five polyfunctional aliphatic aDines, such
as ethylenediamine and ethanolamine" is scheduJ.ed.

H:'thods for quantitative anal.ysis of polychlorinated biphenyls (PCB' s1 and
kepone were developed. along with a net', rapid, analytical procedure for
date-""1llination of benzo (a) pyrene in coke oven emissions.

Sampling and a.nalyticaJ. ~ctions of 't:il= following NIOSn Criteria DClCl:l:l::::Snts
lli"ere c:rlticall.y re::iE'!li'ad fo:::

(1) aczyla:mide
(2) allyl. chloride
(3) boron. trifluoride
( 4<) cadmium
(5) carbaryl
(6) carbon monoxide
(7) chlorine
(8) ethyl. parathion
(9) fluorine

(10) inorganic cyanides
(11) malathion
(12) methyl parathion
(~3) organctin compounds
(14) phosphine
(15) tetrachloroethylene
(16) zinc chloride

The :c:o:n:itQring portion of the Standards Completion P:roSZa:m (SCP) was completed
in lS16. Fifq...e..i9h~-~~~:ni.toring:met:hods for toxic substances
were validatsd for pzacision and accuracy by NIOSE in 1.976 and transmitted to
th= Depa.rtmsni: of I.2J:or for use in the OSE..~ Compliance Prcgzam. Of those
stlbstances in Tables Z-~ .. -2.. -3, of the OSBA Health. StaDdatiis (l.9~0.~OOO),

there weze ~prc:dJn.ately 1.70 ccmpounds which did not meet the validation criteria
of the s~ll:nq and analytical phase of the sa. A follow-up project, begtO in
1.976 and to rim. for 3 years, will. spend appro:ti:mately 50 man-days of effort on
each of 230 of these compounds in order to deveJ.op analytical methcds which
meet th= SCP validation criteria. Over 1.~0 samp~g procedures used to evaluate
w-cuer ~osu=e, which were the. resul.t of SCP, have been made part of the NIOSR
S~ling- Data Sheet Manual.

Validation of an analytical. method to detezndne sodium hydroxide mists as
m:eao=-ured by total alka.l inity bas been completed. A sampling method was devsJ.oped
for ni.tric acid. An electrostati.c precipitator was evaluated for the collection



--~- .--

of la.:rge a:otlnts of aerosols. fram abzasiye blas.ting operations for use in toxico-
logical. studies. A s:t:lldy was perfozmed to evaluate batte;ry life in personal .
sa:mpling ~ps: ana a report ~ planned':foz publication.

Evaluation of the atomic absozption spectroscopy method for be...""Yllium has sho';o."!l

th=tthare is a positb'e bias in the application of the .me.thod to industd.aJ.
nyg:Lene ~les;. Al.te:rnate FOc.eduzes a:re. being evaluated. A PZOi'Osed metbod.
for~ analysis, whicFL collects and qaantifies (as discrete speciesl the
metal.1ic mezctlrY ana ozganOIllSZC13ZY components of contaEinated air, has also been
evaluatad and impzovea.A new sampling pzoced'tlZe was: w:ritten for elem.entaJ.
merC1J%y. Ac~ assassmant of the precision and the detection liInit$ to be
~ for arsani.c nas flesIl ccmp1eted; adai.tionaJ. work is pl.emled to
lC7dlt:"er tb.e detection l.imi.t for pzecise dete"'i"mi nat; on of arsenic 0 Other efforts
ha17a incl'iJdsd eval-uaticm of analr...ical methods for lead, fluorides, and
phospborcs ~zs.

A 'feasibility stUdy is in pro~ess to miriiaturize a qasc:h.romatQ9raph to the
size of a pocket c:al.cul.a:tor. It wculd become a ftpe%5onal. :onitcr"" for up to
~O Ai ffa-."'"'ent =ntamina:rrtZ. rt tad.lJ. con.tin'UOtlSly detemine e::q:osm:a to e.al:h
of~ ~cas cmd provide an alan 1£ the wo:Xezs are -e::posed to a ceuing~

high. ctmcSnuation of ~y contaminant. r£ the results of this study are e!lCQm'ag­
,inq, a con~t is. plamed to be let to build a- prototype mon:ltoring in.stru-
mente

Devalopment of an i!:lstzmnent ~ ini.tiated. for the simuJ.taneous, .mul.ti­
el.emen.t ana.lyses of sacples typical. of tho::lse found in industr.ial ern;M...Z'Omtenta..
The instrument would use- the inductively coupled plasma optica.!. e:Ussion
speetroscopy'technique. With. the development of this system, it~ be possible:
for any ccmbination of up to 20 elements to be analyzed per sample.

Fo~le, ba~EOWeredpersonal. sampl.ing pumps axe being eva1uated under
~ ~ld conditions~ This research is needed to detem.ine if ~tly e:dst=
ing: pe:rsonai monitoring eqnipnen.t can function p,zoperly at tenperatl.:lras down
to -SOoC. Opera:tinq p%'ObleIllS with these pumps tmder the test conditions are
to be: identified a."'ld r~e:rniations for their solutions providaio -

Rescarchinto~aero~l. sapling methods and devices has E%0g:essed with
the. det~m;Th'ticn of the zespi%a?cle fraction of various fibJ:OtlS glass ae-""'Osols ..
Esse.a:rch wiJ.1. continue 'to compare the horizontal. elutriator, ~O-mi1.lim=ter

nylon cyclone I spiral c2n.t:rifuge I and And~rson impactor sa:l:llplers for fihzous
ae:Osols. With funds pzotided by- the Enviromnental l=zotection. Agency (EPAI T

the E:a::aau of' MiDasl' andm::OSR,. a por-..al::lle, diract-.raad.i.nq fibrous aerosol.
!l:Cnitor is being developed and twc. proto~es fabricated.' .



~aluations of portable, direct-reading instruments for hydrogen sulfide
have bec-n completed. A ntlICber of deaths have occurred due to exposures -to
high concentrations of this substance. Portable instruments are need~d to
be able to msasuxe concentrations of RZS on a continuous basis. Pe:cfo:onance
and testing specifications were developed - to be used by the Testing and
Certification Branch for certification progra:ms for portable air monitors.

Developed in 1976 are a portable, direct=reading'phosphorus instrument
for the monitoring of organophosphorus pesticides and a prototypa
whole-air s~ler to collect personal air samples from workers o'CISr an
8-~o7.Jr pericdo

New pers.onal s~ling methods were devaloped. or evaluated for:

(1)
CZ1
(:3-1
(4)
(51
(6)

a:l:~7

mm:~,

o~11

~1:cn disulfide- ,
epichlo=hydrin, and
polychlorinated biphenyls.

MCist of these methcds (tested for gases and vapors in air) utilize the collection
of the contaminant on a solid s<orbent.

Continuing res?aJ:ch in- asbestos analytical;- methods-has resulted in new methods
to measure asbestos mass, based on X-ray diffraction and differential thermal
analysis techniques. This is significant in view of recent research indicating
that the total mass of inhaled asbestos may be more pertin,ent to adverse h.eaJ.th
effects than the- nu:mbeI of fibers. Differential ther:mal analys.i:s has be~ used
to determine the percent of chrysotile asbestos in bulk samples. An X-ray
diffraction method has been developed, using personal sampling techniques, for
the det~ticnof ch-~sotile asbestoS collected on filters.
T.h.is work wil.~ :be- enended to the analysis of tre!i!Olite asbestos_ and the detezmi­
,nation of matri: efieets. and interfezances in these meti:u:;ds ..

Ea~e anal}:tieal chsm; s~"Y supr..ort was provl.dai durinq1976 :by~~ mo...en
Cincinnati lal:oratcry and by a maSH contractor.. ' Eecause of an increased vOlume
of a.naJ.ysas imposad.~on the Services section, the overcUl capability has be~

'ccme 1tClre efficient by separating the speciaJ. measureIl!ent activity fzom the
"routine. acti.rlty.. 'fh:e- in-house program devoted siqnj.ficantly more of its tiine
and efforts to quick response method developmsnt and ~an~ion of its capabili­
ti,es in ,special measurement activities. Practically all" routine samples W>"'-re
sent to the contractor for analyses.

DUring 1976 (January through SepteJ:Cb,er) , 27,629 analyses were perfo:z:me~ on
15,043 sampies. The contractor was responsible for 22,280 analyses on 12,466
samples.. The maSH Cincinnati laboratory was responsible for the special' ha."I'l­
dling of the remaining 2,577 samples, incorporatiDg some 5,349 analyses •
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E:::!amples of substances for which. routine methods of anal.ysas are not well
estaDlishsd~ and, hsnce, widch. are more difficult to measure, are:

Ul vinyl cyclohs:i:ane dioxide,
(21 polynuclear aromatics,
(3) volatile trace metals,
(41 nitrogen trichloride,
(5) benzopyrenes.
C6} phosphsne,
e71 phthalates.
(a) epj.dllorohydrin.
(9) N .1N-dimethyl-p-toluidine;>

llO} hydzoquinone, and"
ell) h.c:r=mcthylene diisocyanate 0

More easily detaDlinal:lle substances analyzed in support of NIOSH research
actlvi.ties ,-~re :benzene. toluen~, Stoddard solvent, chl.orofozm~ nonvolatile
trace metaJ.s. acid tnsts, and ltStal. ftm:es. A!.though analytical. msthcds -for
tilssa: cemp=nxnd'Cr' ara reasonaN y well established,. :in s~ casas "the natc...-a of the
s~le mat:d%.1 l=OSsible int:r£erances, ~le instabilitY. and ccnc2lluation
levals- nsc-ssstat..=da non-"'"CUtine~t approach:.

Zh-e short-te:z:m ms-..hcd development effort was continusd during: 1976. This
effort is designed to fil.l imnediate needs for quick solutions to measuramsnt
problems e:.erging: as a resu!.t of the NIOSH Health Hazard Eva1.uation Progrcu= and
field studies_ Much of the support provided to field studies involves situa­
tions in which ~Sm:'e to un..'lmoum substances occurs. This requires an extensive
effort to "identify the ~ic componentts) before the levels can be measured.
The s-upport provided, therefore, requires a diversity of analytical e:tpertise
and a great ~1Jnt of fle:ti.:lility in the face of changing priorities. The
analytical methods provided by the short-tezm methe-ds effort are not validated
or- field testad procedures, but, rather, satisfy precision, accuracy, and
specificity criteria for each problem.

Short-tez:m7 q:tti.ck-reS±loIlse methods ware developed during 1976 for assessment
of e:posure 1:0:

0.1 pcZycycl.ic: azomatic h.ya:ocarl:ons in a reefing and asphffl~ ingusm­
st:l:l.dy,

(2) PEZ'chloromethyl mercaptan intezmediate in the manufacturing of
fwlgic:ides:?-

(3 J azalaic acid in production and bagging operations,
(4} ziz=:nium o:dde and zi.rconium ~cllozide in a chemical manufacturing

plant,
{51 methylethylketone pero:dde used as an initiator in a polyester resin

Itanufacturing process, and
(6l he:!:amethylene diisocyanate in a CO!Cllercial cleaning operation.
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The Maintenance and Calibration Laboratory jointly supports OSH.~ compliance
activities~ through. an interagency agree.-.nent, and NIOSH field studies by
providing maintenance and calibration of air sampling and direct measuring
instruments. The maintenance and calibration activities consist of three
major functions:

(1) maintaining and calibrating sampling equipment used by NIOSE and OSHA r

(2} improving and developing calibration systems 11 and
(3) acceptance testing of equipIllent~

The NIOSE cal i'bration systems in. operation auring J.976 waxa those- for:

(J.) light"
(2) noise (steady, iJnpact~ and also reverberant room} ,
(3) l~ a:!:.d high. volume air fl~ rates,
(4) la* and bish air valee:ities,
(5)~ vapo:r,
t6} car~n monoxide l1

(7) !lydzogSIl S'lllfida17

C8l ozone,
{9 j halogenated hydrocarbons t

{~} high ene=gy ionizing radiation ~

(lll. lowenargy X-ray radiation .. and
(12) miaowave radiation.

Approximately 20" 000 instruments were calibrated during 1976, includj,ng
significant nUJl:lbers of the following: personal sa:cpling pumps, ane:mometers t

noise dosimete=s" sound metexs, sound caJ.ibrators ~ ionizing radiation equip­
ment, miczowa17e meters, and light meter.s~ mOSH calibrated equ.i:;:ment is used.
th-~ghout the count:y to support OSBA compliance inspections "and NIOSE. field
stUdies.

Acceptance tests were penozm-cd. for al:out"40 OSHA equipment purchase contracts
to- ~a cartain that the eqrdpIlleJlt ll:et specifications. These tests provi.&
ti:l.a basis for wi:t1201ding pa:;r-nent for equipment which does not :maet ~cifi­
catlci!:iS. -~ 1lla1D.l:~ce and cal ibration services provi&d to OSE.~ co::::l.Prisa
aJ:out 80%- of the t:otiU calibration ef.£ort of DPSE.

"The NICSR Chamical Reference Lahoratory (<:iLl operates the Froficiency AnaLytical.
Testing (PAT) p:rcgraJn to meet the n~d for reducing the wide variation of results
between different industrial. hygiene laboratories.

From January through SepteJ:Imer 1976~ the CRL prepared and submitted over ll,OOO
proficiency test samples to the ~46 participating lalxlratories. This was an
increase of 3.2% in the number of p~cipating laboratories from last year.
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Of thsse ~46 lahoIatories "in the PAT pxoszamg .ll axe Federal., 38 aze State ami
local. gOy~tal,. 8E. a;re comn:.e:rcial. or indllS.tJ=ia~, 7 are univ-c:rsities, and 2
are Canadian..

Proficiency test samples analyzed by each laboratory under the PAT program in­
c:luded inorganic. lead,. zinc, and cadmium; .free silica; asbastos; and eight
o:rganic sclvents (benzene, carbon tetrachloride, chlorofo:cIL" ethylene dich1.o.ride,
pcodioxane, toluene, tri.clUozoet!J.¥lene" and ~lenel. 'rne acctJracy of the
determinations S1Jf:Imitted fly tns participating lal:oratories :o.as sno'Wn a continuing
improvement..

A fu.rt.hex increase in the number of laboratories participating in the PAT
progz2:m is. ~ct..=d, particularly by lal:oratories in the private sector•. :In.
add:ition$'- ~ va:nety of raference sa:II:@les will be ~ded to include
a.~ of solvents as a single sample. The feasibility of ~anding the
nu:mber of contaminants used as reference standards will also be studied.

Discussions weze hel.d with CDC aIld congr~ssional aides in an a'tt~t to .inc~ude
~ m:osx lal:oratory :Ero~ciency i!..naJ.ytical. Testing (PAT) p:ro~a:m in the ~..d­

Jr.c:ct:s to ths Clinical LaDcza.tories ':I:mprov-ement Act of ~967. This would give EE'H­
mandated authority to license. all. lalx3ra:t;ories which. pe.rfozm haa1.t:h.-.ralated.
testing.



DrVISIOl.'1 OF CRI?l'ER:l:A DOCUMENTATION AND STANDARDS DEVEI..:QPMENT

T"n2 Division of Criteria Documentation and Stan-daxds DeYeJ.opms.."'lt CDCDSDl

. o.L ~a1.uates yarious chsnica~ and physi.cal agents and wo=rk p=rocesses that
may po~ an occupational. health.. risk;

<21 identifies, in a priozity system, liigir=risk hazards and scheduJ.es
th2 development of =recommended standards and criteria; and

01 p=repa:es standazds and exiteria and transmits ths:m to th2
D~t of Ltmor or tfu= DepG-~t of the Interior, as appzopziate,
for pzOlllulgation in regt1J.ations Q

In ~976, priorities for tha- deva~opment of recomnended standazds (criteria
do~tSl were identified th:rough FY ~97aQ In addition, a tentativa ~isting

~h FY ~979 was ccmpleted.& The follOidng fiva ~te:rs wera us;d in
s~-ing-~ ~i.ties:

0.1 n~ of liOZ'X:zs e:posed"..
(2.). sa"'n:dty of the to:rl.c·res~nsa,

(31 potential cazcin09Cnicity j>

(4) e:tistence of an OSHA standard,. and .
(5} neY info:matio:n. regarding occupational. health hazards (including the

recamr£j"!tiation~of p=rofessional. societies and private standards
O%qaIlizationsr.

ilzong' tm: factsthe.t lIIlJSt oe considered in the establishII:ent of p=riorities -in
the future are:

Ul Industry is using:many chemicaJ.s which. have not been eval.u.ated as to
their tone potential.

(2) Cri.teria doctlments have already been pxepared by meSH on ~osuxe to
single ccmpotmds which place large populations at risk.

(3) Se~-ri.ty ra:ting5 for toxici.ty of chemical. c~1.mds and. e:tt;nt of job
e::pcsmcs in past priority lists ba"!7e not placad. enough. E!Tbasis on
clm:ln:ie aspects of ha%a%dous agants, including cazcin09e::dcity, muta­
gati.ci.ty~ .cmd te:atogenicity.

(4) Previous prioxity lists have. not been routinely r..ept up to date for
~ses. of ~toring: those hazaxds which. may pxasa."I!t em iJmsdiata
p%tjblem ex mce..~ency rituation~

To addzoess the ~e conCez:llS, a new, more c:cm.prahsnsive priorities systez:t was
developed in ~976 for implementation in ~977• The ne....... system. makes use of
previously unused data banks and infoz:ma.tion developed by othsr govenrncnt
agencies, trade associations., and labox unions. Hazards rill be identified 3
yeazs pxior to ths- de~elopment of: criteri.a doc:um.entation so that resa=rch
divisions tdll nave titl:.e to devel.op data essantiaJ. to thepzeparation of
standazds<>



Eval.uation of special hazards was. begun late in calendar 2.975 unde= the tills
"RecCl.l::lmlena~ Standaxds for Carcinogens. If This project re:f1.ects noSi' s recog­
nition of the nesd for alte..."'"!latbe fozms of bsalth- hazazd evaJ:uation. TF.i~se

WC...Ie to p:rovi.de a'lnOZe tmmeaJate. respons: and~e. definitive contttll zecc:mme..""l­
dations tMn these pzesantea in tiis."EOZ'a t±ma-consmning CJ:ite:ria doc:uments ~

A worJdng priority list of 58 cfu:::nical ~stanceswith. reported ca::cinogenic
effects was e.s±ablisIL~. BibJ.io9%~hiesof pe-"""tinent literature were deve~oped.

Evaluation pzoesdDz'es ana,a &C'1J:ll:Snt fOJ:Il:at for hazards WC-Ze then pzepazed. In­
fm:i::ation was collected for the sa S'Cbjects,. and ~al. ware selected as pos=
sllJle camiidatas. for pzototype doc:m:snt devaJ.opment.

Ozqan~tallics in the Workplace

Chs:lti.cals i:;Q tn2- 0J:9a:no=:tallics class requira singW.ar attention because they
did net a.tt::ain pzcm;D~~ in the :i:odust::d.a:L -wczld until. ~~950!s.. It was
then that th2y lP-J:'e found to be e:!:::ellent ca~ysts in the pzepa:raticn of high
poly.m5%S. usad in the 1l:lanlJfa.ci:l:1:a of pl"astic const:J::uetion :material, synthetic
~, and coatings.. Eee:.iJSc of tha ra~id e:pansion of this azea, nomencla"'l:l.rca .
is in a s*w::te of chaos and mmiquity.

It: is essantial to fi:r~ idsntify organometallics in the work~lace before the
hazamcan l:e assessed. Identification is :being accomplished by contract to
provide NIOSH rith a thrae-part list of organcmetall.ics:-

Part I - Orqanometallics p:roduced for, and used in, ind'lJStry and
cxam:asrce on a large scale.

Part. D: - OZ'gano:ltetallics produced for, and used in, medical. and
research la3::1oratories, primarily as reagents.

Part. IIl: - Organa:etallics used in resaa:rch. phases of developu!ntal
p%O~sses" either in industey or acadadc la!:oZ'atories~

'In tns 2976- :ra~r..ing,period? 22 c:rltezia doo.msnts tre:re completed and 3
~ts re-tisad fez· transmi ttal to the De~t of Labor (Table ~l.

- -

~e eva::y attaIpt is being:made to complete c:ri.teria documents on sch-~e,

tilere are potential. problems. Most of the earlier doc:omsnts were on single
ch~m';cals" s1Jch as carbon montmide, bezyllium.1. toluene, and benzene. In an
attempt to b%oaden the coverage of criteria documents, a nUlIlber of groups of
comp:mnds were selected, such as alkanes, solvents (refined petroleum)., and
fluozoocarl:ionpolymer decomposition products.
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This gzaatly incxeas.es. the comple::dty of pzeparing criteria docmtSnts for tha.
following reasons;

al th2 need. to ~eatly expand the lite:cat1Jze se.aIch., th..ezeby i:nczeasing
ths likelihood o~ a delay in i.dentifyin9' and securing copies of the
essential lit~a~,

CZl the difficulty in scientifically evaluating and cozzelating biological.
data on a ~O'tlp o~ compounds that~ althougiL siJIlila:r in chsmical
~c1:lJza ax co:mposition~ may be dissimj lax in other impor...ant
respects, and

Dl ths difficu1.ty in devalopinq a racommended lisalth standard applicable
to the en'ti:re g:i:OUp i1 wfu::n the cri.tical biological data may Os avai1 aole
~or only a small ccmponent of the g%'O'lJp.

It :is ~ent that rC(:om-=n&d standards .may nsed pe:ricd:ic revision and 1::b=;t

na'l.i~ infc%ltG:tion sboULd be ~dsd: to the o3.de:r re~~2d. S'bmd.a.%ds in
the ~zm of an ~te adOc:ndu'm.

Sinca ~972... over so crl.terl.a docmnsnts with %at:ommsnded standa:rds ha:ve be;n
pzepazed by moSE. Of thsS&;o savazal of the standazds have bec-n. revisad., in~

cludiDg bem:ens..c:az'?con tetzaehlotide, clllozofozm, and inorganic azsa:Uc, which.
weza revised on the basis of ne* evidence for carcinogenicity.

It is c:u:::zantly plamlad to consider a recommended standard for update evary 2
years. If theze is sufficient new infozmation, or if scm: outs""-~ding ne~

:in£o:rmation !:las been·pul:llished (such as cazcinogenicity data) ~ a detennination
is made zaq-~din9' ths nesd fox a complete revision of the NIaSH recOlmllendations ~

A revision is made only if new information wa..n=ants a significant change in the
present reccmr.endation. If. no re'Visio:r:r is wa.:!:'Zanted, then the update data is
published as an addendum to the reccm:mended standaz"d.

Cu:czentl.y, 13 reCOImtended standards are being updated by contract agzeement. T"ney
aza hot elvi.ro:lments, ca.:rbon. mono::ti.de, noise, ul.uaviolet radiation, inozqanic lead,
co.1ta O~J:t em; ssicDs,y tol.usne... i,ntjrganic me:'CO::Y,. vinyl chloride, sulfmde acid,
~nia~ cot-to? ciust~ ~ sllica.. It isc anticipated that this acti.vi.ty will Qe
a contimnnq.. long-te--m- p:rogzam-. - ------

~cess Sta:odards.- Enar;y

AI.te:m.ativa energy sow::ces are- being pursued by the Ene:cgy "and Research
Devel.opmsnt Amni nistzation (ERDA) to meet the Nation I s current and future
energy needs.

It is knc-Jin that certain chsmic:a.J.s and processes related to theSE developing
tet:hnologies- 1=Ose potential safety and heal.th hazazds for wozkers. As en
alteznative to recoIrIllending standards for gTCups of chem:ica1.s per se, NIOSH is
attempting to devalop standazds for processes which involve the potentially
tenc chemicals.
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During the"1976 reporting ~-rl.od, a contract was a'Ji'azded for developma.""lt of tW'O
docuJ:l:snts: the first, to pzoposa c~i.teria foz: geod work. practices in coaJ. gas­
ification pilot plants; tfu: second, to pretlict and propose control stxategies
for hazardous ~S1JZes in coal. gasification detonsttation and comnez:cial scale
plants. :rt is anti.cipated that activities related to resaaxch intez:e~<-s in tha
EnV':irom:nsntal P:rotection Agency (EPA) and the Energy and Resaarch Development
~-d:ministz:ati.onwill continue thIough FY 78. These will center around de~7el­

opment of guidelines and reca:cmendations for coal liquefaction oand oll shale
~duetion facilities.

Pz:ocess standards - Pesticides

T2l: 1976 edition of tha Rsgis't%y of Tone Effects of <:hem; cal. S~ances
lists over 1~80D entries which are classified as pesticides. By definition,
pesticides aze to:de.chsmicalsOo 'rhayaze p:reducsd. for ths ~sa of
destroying, repelling" pzevanting, or mitigating any un;.;anted pest (insect,

. rodent, ne:catede, ftmgus, wesd, plant, virus" or bacteria} • T"'.oe pza.;azaticn
of indi.vidnaJ standards fez~ of these ~ci&:s was ret:egnized as a
for.midable-~

As an in:itid step to a mosx Ra~tiad. Stand.aJ=d for Occupational. E:p=iS'"lJn:S

in 1:h.2 Eanuf'ad:t:lZa and Fm:mulaticm of Pestic:idss It NIOSE cal1ed a mesting of
concezned g:l:oups in August 1976 tG disOJSS ~ tentative moSH plans. In
atte:cdance were various. manbe:s of NIOSH and othsr qovezn:ment agencies. The
Oil.,. Chemical, and Atomic WOrksrs~ National Agti.cultuzal Chemica! Association;
aIld Chsmica1 S~eciaJ.ties MaIlufat:'t1J:dn~Associati~n were al.so r~:rese:nted. T".ne
consensus qain~ fzom the participants was that the plan foz a single, broad,
wozk practicas

o

recCltmendad standazd that would protect the employe; from til:
to:dc: effects of any pesticide is a logical. first a~proach to address an
tn'9ent prolllen.

DCDSD plans to de~-lop a standard that will recrnrnnend various \IiOrk practices,
including usa- of ra~iratozs an4 protective clothing. The main th-"'"USt will be
to r~~d. va:dous imBzovamsnts in enginee--ing and contzol of hazaIdous
enissions which wcnld affect emplo~~th. The recmm:ended ° standazd wil.l
also ~i.zet?_~ inrnJS'b:;l~ dasa-il::e tc:de effects of pe.sti.cid£s..

Stand;:7"ds Completion ProgzaIll

'rna standards a:re d=valO;led tmdsr thisp~ by joint m:OSli/OSEA workina
groups ~ each. of Wich is 1"asponsii:lle _for a ~cific function in ths, ta<:m;iCal
standards devalopmsnt proeess. Each complet=:i standa:rd w:i.ll include pro­
cedurcs for:

(~) info:i:ming the employe; of potential haza:cis r

(2) monitoring.. enqina;zinq r and hazazd control mecban ; S1l:lS,

(3) es'tablishing effective monitoring techniques and intezvaJ.s,
(4) establishing :medical surveillance and testing programs, and
(5 I eva!.uating ~i;re and other injury hazards.
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Du:dnq ~976,. mOSK completed its technical input for this project by ca:IPi~ing

94- Draft Teclmical Standards and transmitting them to the Depa.-"4:ment of Labor.
Notices of ava:ilability (for public inspection) for ~6 of these were publi~h"'d

in the Federal Register by the DOL. Following is a list of those suD5tances
for which Notices of Availabili.ty have appeared:

(1) acetic anhydride
(2) acetonitrile (methyl cyanide)
(3) acrylonitrile
(4.) ani.l±ne
(S) cresol,. alL is~s

(6} dimethylanil.ine
(7) e.thylamine
(8) hyd::roqan macias
(9) hydrcqan fluoride-

(10) mozphol.ine
(ll) phanol.
(12) pbany~e
(13) pyridine
C~4) sULfcric acid
(IS} tQ~u.id.ine

(161 xylidina (dimethyla:m.nobenzene)

lUOSR is ma.!d.nq an effort. to ma~ the vast cm.o1mt of teclmical.. infozmation
assembled mld~I th= NIQSH!OSEA Stcmdaz'ds Co1I!pletion Progza:Zn :more readily
availa:cle to eI!lPloyers.i1 eI!lPloyaes~ ocCtl.pational. health pzofessionals, and
others ~ 1'2y be interested. NIOSE, by contract,. will edit and condense
the collected- infozmation and data into nonzegulatory language and D:Ore
easily understood guides for pul:lllcation. Thz'ae technical infor.mation
dOC'UZllElts .will. result~

{.l} An industrial hygiene handbook consisting of a pocXetsize volume to
includ:=, in tabular- fo:tm;- infor.mation em physical and chemical data,.
personal pzotection, sanitation, resPiratory protection, hea.lth haza-""d
data,7- and medical su:rvaillan~eon eacll. of appro:;+"rate~y 4tlO to::; c:
~a!So -

(2) ~;a~'ti'!"t1"!c. to ~l~~£Qrdet~ningl" ~.:to _eI!lPlo~for1~9"?

app~:date respiratory p:mt&ction, pers!ln.al protection, environmental
~Idto:dnq,. first-aid procadmes, medical survailJ.ance,. and other in­
fo~tion fo:r each of ~ra;:jJi'?te~y400. toxic suhstances.

(3} T~;c:al refe:rance dcc:c::ments pertaining to tha areas of concs-""'n m2n­

tionad in al and {21 al:cva~

Coal Mine Standards

Du:ting ~976 I tha major in.vclv~t of DCDSD in the coal mining standazds a~
tivity was in the preparation of ravis.ad standards for airbone eont~nants:t

noise maasuzenent If and improved sanitation. In March ~976, revised re9"'al.ations
(30 ~ 7J.~202] were published in ths Federal ~ister. Ths regulations re-
duced the standard for. rraximu:m exposure to asl::estos a1: surface coal mi.nes and
surface worksites of under9round coal mines. The standards were reduced to
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2 fibers ~ cubic centimeter of air for a time-weighted 8-hour daily exposure
and ~O ~ii:srs per cUbic centmetex of air for any .I.-hour ~sura per 8-hou=
day. These standards provide for increased protection against asbestos, mainJ.y
to cO!lStnlcticn workezs and welders.

The new contaminant standards will require a revised schedule for sampling
respirable coal mine dust in high-risk occupations. The new standards will
also cal.l for the substitution of a:rea sampling for persona]. SCII!pling of nOll­
high-nsx oCC'U1=laticms g betteJ: "quality control" for dust ~les.1 and a re­
duc;tion of the si.lica standard to 50 microg%G:mS per eDDie meter of air. T"na
standazds will. in~%l=O:rate mOOR- racarmr:endsd standares for a; rt:o-ms ~:nt:>;::tiDElDU

in tha place of the ;..lIl.erl.can Co:nfe-~ca ot: Govsnme:nta1 Industda1 Hyqanists
(ACGIH) tnzeshcld l.imi.t values. TD=.revised ra9Ulation on noisa me=-~t
wi11 a.lJ.ow ~ usa of inte9Z'ating SOiJD.d level meters (noise dosiJneters} to
date"l""m;:na Dois: e:p::iS'lU'a- leveJ.s. This ravision is necessary l:eca1J-o:.e ncisa
dos±mete%S -lie%a Iu:rr. gsnera.lly avail~le when the orl.¢.nal. reqo.lations_~
p%1:imUlgatel:!" Ths sanj.ta:ry sta:nda:rds 1dll specify th:a drinking water crl.teria
devalopad by the ~ta:tProtection Agency,. cmd provide for better
sanitation in bath~es and changa roolIlS",

In Jtma J.976~ a conuaet. was a:erded to investigate the types of emezgency
medical. si.mations wbich occur in coal mining. Th2- results of this conuact
will aid in dzaftinq reVised requJ.ations: concerned rith first-aid su'tl<:llies T

training~ and eIte~cym-cedica.l care cmd vehicles.
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TAOf.R l. llmtfAn\f q, QJOSII RECOlfHRNDATION9 ,170tl OCQl'4TIONAJ. ll~LTII lJTMfPARD9 (lllc1ulUnll Rflv1oiono)
Tr~n"l\tll:!:otW 1;0 n:ho Ilep~rtlllent of fAbor ,III". " 1916 ~ "~p~, 30. 197~.

~'-_._~------- -~--~---,~ -'--~---,-'-- -- ------ ----~----~~--------:--~---------------~

September 2., "76 l-pp., Q-hr TWA

~, '

Subotance

Acetylene

AlLVI chlorldo

lJonzenll

Trano"'l tI:(I4 ~l)

081IA

,lilly I, l?76

Jllly 24, 1974
Revloed
AII8uot 20. 1976

Current 0911A
IJnvlr0Ml811e;a ~

QI:llnlhlf4

a,500-rr. (101 of
l~w~r ~XpI08aVO llm1t)

l~pp•• 8-hr TWA;
~$-rp~ ,cceptablo
cellln~1 50-ppm maximum
ceHlng
nO-minute)

~IOSII Recolllmen4D~to"

for Env1ronmen~a.

BUrO"llr!' "lm1~

Nil eKpOOllre In
euceoo of 2,500-pp.

I-pp. ThlAI 'j-PPlll
colling (is-minute)

I-ppm cell Ina
(l20-mlnllte)

lIeQH:h Effect
Con"td~v:ed

lncll~tlCI; 80l'hylda

~IVtl~. ~tdntly. iun"
effecU

Blood C~8~ae. ~ncludln8

lflllkolllllll

Comment"

!mployere to checlt
for, and inform employeeo
o~ contom1nanto such AD
nrotno nnd phosphIne

Urine, blood. and pulmonary
function teottnB requ1red ,

Urine monitor Ina
reqllired

40 ua Cd/cI' III ,""AI
200 liB cdlclI II
ceiling (15-~tnut~)

Cadmlulll Auauot 23, 1914 o.t. "11/cn II. O-hr ThlA;
fl,1 mil/cu III celUng
(fl.lte; puonoouoly
"libH.,holl lUI l malCII ill)
Q.2 1ll11/clD Ia. 6-hrr 'J,'WA;0.' ~g/cll ~ celltllB (duat)

tlln(l and "hlney effecl:& Urtne and pulmonary flIRctlon
teoting requ i rcd

Cnrbnr:yl Septembolt' :10, 11)76 5 1II1J/cII Ill, O-hr ThlA 5 rna/cll m TWA N~rvou~ 8votem ef(octg Medical warnings of poos1bl0
lI)ffecto un rCl'fodllct lve oyotem
and m1nlmum cUI'0ourc dllrlng
rlCoannncy relJlIl red: ok tn and eye
con~act: to be rrevented

Nale - Nwall T1me-wu 19htlld Ilverllqe ('l'WI\t J'/lOClllQOOltlltiono baoed PO "I' to II 1Q hr. aU~lfllra \In l~trlJ otlll~l)Ilne noted.



T4111.B •• SUItJfAJlV OJ' "101111 RnCO:nmNDATIONlJ. FOil OCCUP4Tl0tJAlo IlBAL", OTAmlAIlDB (Indud lnB Ilovllllono)
. Tr8.nl;lf!llt~etl to the Department of Labor .Ia". 1. 1976 .. G,flPi:. 30, 197,.. (Continued)

Sub!lt:anco Tfan8111lt:~fld to
08114

C,,~r.nt ~Ill~

~"vt"(Jnment:al
fltalldartJ

"IOSII Ilecommendllt: ton
for Envtron~ent:Ql

EKJloour•.Llllltt

lle,,1I:" Bffecl:
~oPlllder'"

Comment:.

5,OO6-pl'''' 8-hr 'rnACarboll dtodda

Carbon tctr8chlorld~

AUBuot n. 1'76

Dece~ber ~~. 1915
llevloe4
JUlle 9, 1976

I lO,OOO-PI'IIl WA;
3~,OOO-pr~ c,tJln6
(lo-m~n"t:e)

lO-prlt, 0-111' nlA 2-ppl1I Ptl1Un.
~5-pr~ Acceptable (60-mlnqte)
c,~11PB; 200-ppm maKlmum
c,U(n~
(5 .tn..te"ln 4 houn)

"RellplrlJtory effectD

f.,Jv,r ~aneer

Septembor 11, ~9141 50-pp~ petltuR
Ilcvloed
J ..ne 9, l'H~

1::. Chlorlne

Chloroform

tflty ~5, t976 1.-pp", O-hr TWA, 0.5-ppm c.IUng
(15-m In~lC:e)

2..ppm celLtnlJ
(60-mlnute)

,ye/,hwav
~ ....;Jtal:aon

"lver or kidney
~u~f' and cenl:ra~
nervl)'" iJVQl:em eff.cto

Cheot X-1I:'8YO requlred

Current federal
oltand:ard ohould
be TWA; published as
"c" ~n error

. ~Illch lorohydr In Serl:ember 17. 1916. $-II"Ill, IHlll' TWA
(20 llIa/Cll m)

2 mBlcu III tVA,
t9 mB/cu III cQlllng
(15-mlnut~)

Skin, kidney, liver,
and W8opLratory lIyot:em
~ifecl:a '

Medical warning of po!l!llble
lnferl:llity effecto requlred;
hazardous liquld, akin

Ethylene dtchlorlde "arch ", 1916 50-pr-, O-hr TWA
lQO-pp~ acceptable
cealln~; 200-Pllm
IIII'llCll\lllla ce U. tnR
('i-mlnutee In :) !louro)

S-prm TWA
lS-ppm C~ lltnlJ
(lS-mlnute)

tlorvpult oyotell.
resph'Ol:ory, Ileorl:,
Hver ,Uecto

"urolnR lnfanto at
dolt



TAIIJ.B " S~lllt QF/ "'()91' fJnCOlttBNDA'l'ION9 FOa OCCUPATl()"~L UIt~Tn 8TA~R!llf n"c Iud lnll 1l~"loionlJ)
Tra"8.lt~,d t, t~e ~epart.en~ of ~bor Jon, I, 197~~ ij~r~. lO, 191~. (Cont.nu~d)

SubfJ~4nCe Tr41P1,IIIlIUCld t(t Ct1rr'Qt (lSIIA NIOSII Recommendat:lon He4Hh l1,fGlct: Commenl:8
OSlL\ InvJronueptlll for ~nvLro~ental ConelceQr~i

fJa:inlh'fd EIII"0ulfro "~.t:

- --.,.--~-------- - ~_.-.~._----------~

I
lIyllfoBen fluoride Harc" 9, 1974 ~-rl'''v 8-hr 'lWA 2.5 -B P/~q ~ TWA; Gltln/,yu/!th"Wav Pelvtc X-ray (male)

5.0 mBlcu ,. ceiling .rr~t8t~oP3 bone and urine teotlng required
(15-mL1ut6, fluor I,,., "Hect,
ion) ,

foopropyl alcohol , .Hareh 9, 1916 400-pl".. 8-hr TWA I
tI"cou. .~mbr8ne Horo otl:lngent wordt400-PPlll TWA, 800",PPII

ceiling (lS-mlnut:e) h'r~t4t Ion I ~rRctlceo and medical
I"nllltbafJ iIll1ncetr surveillance for

I
thr~II'O: ~n manufacturlnG wol:'l(ero
llIonull'ac!:ultlng

w proculU
~

!C0polle January 27~ 1916 Non~ ! uoleu • celltn~ Nell'vo1l8 !lystem Myel' function
(l5-mlnute) effect,; Uver teoi:lng lI."equ ired

cancer

Halnl:hlon JIlly I, 1976 .5 mule" ., O-lIr TWA 15 mu/cu III TWA MeryouQ pl/Btem ~ffect8 Skin contac~ to bu
pre.ventedj blood chemistry
lI\OnltorinB required

.'u thy 1 a1coho1 Huch 21 D 1916 200-"pII TWA 2oo-pplll TWAJ BU"dnoslIIl
500-rPIlI co l11n8 500-l'pm caliJnlJ mfltalloUc AcldooltJ

(is-mInute)

Hothyl parathion Septomber 30, 1976 Mon, o.a mg!cIl m 'l'W~ No¥:'vou. 1II11ot:em Skin contoct to be
~ff ..co:" proveDli:edj hlood chem~otry

ilIOn ltorlnB required



TABU t. ' liUHHARV 0(1' IUOSII ImCOtfHBNDATION9 FOil OCCUPATlOtiAL lIULTII S'f~NP.IlQ9 (fnl:ludlng Ilevlotond
Tr"nllllll\:teltl'tQ v:l,(il Ol'lpllrtme'll; 0' Lnbo... Jnn. 1, p)7(j - li"J1~~ lO, 1916. (Cont:LQul,id)

Subptnnce TranQllltted to
OlllL\

Olln,n~ OIlUA
Env l ...onuntal'

9tluuhml

UlO8I1 Ilocommelldll tiD"
fo~ En~LronmentAl

bl'0oure Limit

lIeaH" ~ff.ct

Conlll"er,,"
Col\llle"u

w...

Methylene chloride

Nitric acid

tlltrogen oltldeo

l'ilrathlon

Phenol

.tlnch 9. 197ft

Harch ? 197fi

March 22. ~97(J

June 30, 1976

June 30. 1976

5QO~rr., 8-h... TW~;

1000-PI'~ ,~ceptllh16

collln~; 2000-ppll
madm',m
(~-.lnut'w In ~ houro)

2-prlll. 8-hl' 1i!A

NQ21 5-1'1'", O-h" TWA

NOI U~I'I'" a-hr TWA

0.1 \IIlJ/clI • TWA

5-PI'II, O-h" TWA

7S-ppl1l TWA;
SOO-ppm cell1n8.
(l5-mlllute). '~4

to be lowered til
rreoence of cilfbop
mIJnoKlde

2-pl'lI TWA

"02' l-PP~ ce~lt"8

NO: Z5-ppm TWA

O.OS muleu II TW4

20 \IIglell Illf TWA;
60 mnlcII m celilna
(15-mtnute)

C.n~"'41 ",noli"
'VlJte~ .treetlll
cll ...bo" lIIPI1011do
~odclty

n,qt:al IIlro!'lon.
nODal/lItn,
LI'I':U:aUon

o\lrWIJY eUecf:"

8100'-' eff,etll

Nervous .vete.
,ff~ctfj

Skin. lIy., CNS,
Uve... , 111111 &. ~d"ey
.,UeeU

, IUIJod teot lng ...equ Ired

lIaza rdouB ltlJU Itl ,
eves lind okln. Chest
X-ray requlred

Pulmonary function
teo~tnR required

Skln contact to be
pre~ent:ed; blood chemistrY
monitoring ... equlred

lIazardou9 oubstance,
'oUn and eyes

PhoRgone February 23. 1976 O.l..ppll'. 8-1\1: n.A O. 1-pplI 'l'\olA;
O.Z-ppm celllnn
(is-mlnllte)

Mrway dfactlll Pulmonary funetton
testinG and X-ray
required
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The Division of Suri7eiJ.lance~ Haza:rd E.valuations, and Field Studies (pSEEFSl

ell develops and maintains a surveillance system of the Nation' s workers
and thsir workplaces to make an early detection and continuous
assessment of the magnitude and extent of job-related illnesses.
~sures? and hazardous agents;

l2} conducts th£ l~islative~ymandated healtb. hazard evaluation and
~~ epidemiolo¢caJ. rasaa::ch pzoq,ralOS t.hzough longi:t'l1di nal
r~m studi ...s ~ cl.inical/environmentaI.. field studies and SUZ'i7<ay;:

to identify the oCC'llPational. causes of disease in the working population
and their off~zing:. They aze also used to determi ne the incidence and
pravalence. of acute and ch:.:onic effects fzom lo<i1Ork-related e:tpOsuzas to
te:ti.c' and ha%a%&us sW;jstan~.

{31 =~ucts epidsd o~eqiea!. J:esea:::ch. for input to- c:::ri.teri.a for standards
for th= con't%O~ of oCCJPationa!. hsal-th hazards:r

(4) p%OVidss {~~ a:nd on. a salf-ini.tiated basis} technical. assistalU:!
~at:ionsll' and ~t:aticnen tecll'ni<:aI. matte:s pertaining- to
oce:patkma1 ,safet:y and nsaI:th to:. o1:he:r Fed1!%aJ. aqancies". State and. loe-cd
~-es... othert:a~ g%cupsp. ~nsl1' ~loye%S1I' a:ad e::llployac-s.

Thas: ras~ns;bili.tiesare ccndm:ted in tfu:~ fimctiona.1 azeas.: Suzvail1anca
Er'.:XJ.cn, B.a2a%'d EValuations and 'I'edmical. Assistanc2 E%anch? and Indust:l:yWide
Studies Branch. Statistical. and computer ~se? along with medical
(cl ;nical) S'tl:9P'rt servicas are pzovided wi.thin t.h.2. Division by the Support
Ss::vices Bzanch.

E"unctionaI araas.~ the accomplisfunents and unsolved problems dm:inq January ­
Septe:nbeI 1976. and direction. of futm:e research. are discussed below.

~~~y 55 man-.zaazos, of inta:rnal. m:om personnel." under CSEBE'S cooIdination...
~ ~e=nned in tha azea o~ hazam EV<Uua:tions. and. technical. assi.stanea on an
a:rmuaI.. basis.

-,.. -----
mom~ 1:ec-n. enqa¢~ sines l.9'E." in th:= ID:al.t:h. Hazard E-vaJ.uation Progr-c::l.
which was developed to ~lement tIie p:rovisions of Section 20 {a} (6) of the Act.

'!he regulation which dasC%il:es th2 conditions and pZ'ceedu:res whsZeDY maSH conducts
this p?O~ is: fo;:md in·42 CFR Pare 85. T!le regulation is applicable to reqnests
racsived: fzom an:? el!P!oyar 0% a:u~ized r<!1'rasen.tati.ve of employass in establish­
mants coveze.:i by t1:l:e Aet.

Duzing the period January ~ thzauqh. Septe:mber 30, ~9-76, thsre weza over 80
saa:.t:h aazazd E~t!ation 'I'a:d<:±f:y Detezmination Reports completed and: dis­
tIii:l1.lted. FortY'-saval of tilssa identified to:3:ic or potentially t~!c _~SUZ'~s



undez the conditions found. A full listing of these reports·· (incorooratin~ the
esta?olishJ:cent investigated and chemical substances eValuated, with the detexmina­
tions of. toxici:ty (+) or nontoxicity (-)) is presented in Appendix A.

Technical Assistance

Industrial hygiene,- engineering.. medical.. and nursing assistance was furnished
te Fedexal, Stat:e, and local agencies (as well as to industzy and other groups}.•
This waste aid. 'l:hsm in their specific needs.. such. as in recognizing, ev-~u­

ating, and e:tj~~lling e:dsting OJ: ~tential nealth. hazazds_

Appendix B provides a listing of tha c~leted "technical assistance" efforts
from January ~ i:nzough Septe:mer 30.. 1976. As illustrated by this SU!llm2.r,i. a
major effort was. ~ended for assir..anca- to othsr Federal. agencies •

. .At tm:. c:mlclt:lSion. c£ Septa:c1:er I975... tha Rezaxd Evaluations and Teclm.ical.
As3is:tanca E%t:~~a a:'tiVely~q 1.02 le.¢.slatively mmdatad health
bazaza.~ aJ:d ~. udrnical~~prej~...

In vie; of the limited manpo~r and dollar resources available to the programs?
it was deter.mined to limit response to other E'edezal agencies' requests. It
would he limited to ~alth hazard evaluations and teclmical assistance for those
complex problems that re-quire the special e:q:Ier...ise and capabilities of NIOSE.

A comprehensive plan to improve the Hazard Evaluations and Technical Assistance
Programs was enacted in April ~976. Operating procedures implemented under
this plan are bainq carefully sc:utinized. As part of this plan,. addi.tional.
medical manpo-fier {such as fzai the CDC Epidemic ·Intelligence Service Pragzan and
~fessiQna.l sazvica c~:m.uactsl is bein&~btairJ2d to mm.a.n:e the- aualitv
ard. to;''l'liP,liness-~ th~ :aspon-cta$... 'l'fds plan alSQ cal-Is ~~~ 1tC~ n;rI'1~aI..dis­
~n.~ aCv~am:mtof t:h..e ~rts: Ce ..q- ~ Na'tional. Tedmica!. rnfozmation
Sem..c:a (NnSl ~ahilit:!r,.. notification of ava.i:1al:dILty thzcugh masH pu:elication
lis'ts". and tadmi~ jammer amlouxu:amentsl ~ In addition,. the l~ use of
the infozmaticm: in t:iu: final.r~ for lUOSE sm=vcdllance activities is :being-

CQ~"t~mpla::3d- Imp~ts in the relationship with OSHA, concerning their use
of the info:rn:ation in the re1=orts,. a~ being pn:l~osed and will be initiatefi
th%ough detailed e~::hange of the data. at NJ:OSB!OSEA "~thly working g:cup"
ms-etinqs.
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SURVEILLANCE (HEFo...LTH)·

The 0.-0 SlJl:jpr09Z'ains within the surveillance. program of DSEEFS are stzuctured
to access and· orqanize infozmation on causes (hazard surveillancel and resUlts
(illDess effects surveillance) of occupational disease.

Project efforts within the programs are directed toward the early detection of
occupationaJ.' diseasa C1nalignant and: nonmalignantl, or the potenti~ for :its
occurrenca, and pr~tiqn through education and development of. controls ..

In the 19'76r~q period', a Task Fozoce on Suzveillance was established to
provide recommendations, for the future direction of the progzoam. The TasI< Force
delil:iera:tions are beinq augmented by requesting input from industzy spokesmen,
l.ai:cr re'pZ'esentativas~. o-tne:r 'goi?enment agencies" and members of the oCCll~ationa:L
haal.th~ s~ety ~i.ty... '. - .

i
'Ihe N'ati~~tj;cma't E'a'Za%ds S'url7.ey (NOESl F ir.dtiated in 1972,. pzovid~
'1:b2 basisfoz mtIcll of' ~'a~vityduring: t:he ra~rting period.. Data qathezad
d~~si1:= invasti;ations oj; a~;timateIyS,.OOO: plan~ wa:e ozqa:nized and.
preBazed in. ac:assihle fozm.... The a~si.tionof' a. data base mana-gsment syste:m,
in con.juetiOn-.with-appropriate projection algoritims,. will pe:rmit utiliZation, .
of the ,data 1;0 estal:llish: the types of hazazds associated with a particular in..:
d'UStry or occupation, ,conditions of intended control measures,' and the _develop­
ment .of national. statistics-describing numbezos of workers exposed to a pa-~cular

hazard. . ..

. A p%'Oi~ e£fo~~ ~c:h ~ied the NOE5~ in~.1.~ ~ ~j.~§':.f~~i:' tQ.,
, rasolo~~~~d:S (which we%e.ob~ d1Xcing the ~). iJito che!l1­
.i:!:a!.~snts.. Over. W,.OC(€ man;ttfac:i:tl%e%S of trade n.a:me prcduc.-ts·weze con:tacted.
for p~:od:uct: ,£'cl'rmI1Jatj.ons;,. Cu%rentl..y" a1:out 45,000 products have be=-n sat-is­
fae:tcrl.ly rasc!.ved intO specific chemica!. e:t:lris'tituents", and effort continues
to- effect rasQlu~n of al,L.' t%ade na:c:e products: ncted during NOES'.. As. the ad­
diticnal dat:a is raceived,.. .~ NOHS data :base will :be ~ated to presant as com- .
plate and at:eti:rate it pic:tuza, as possible, of woZ'ker ~oSU%'e to occupational.-
~za:eds.. .

A related aiit! ~r--~V'e project add:ressad the task of assemolinq a haZa-""ti data
basS' (a system of at:cessinq de1:ai~ed infoJ:mation on particular' haza:ds) •

F'UtUre activities include extensive dissemination of NOES results, maintenance
of an updated a-ade ncme. product ingredients file, and investigation of ne.w
~eillanee .teclmiques II including the construction of sa:mplinq models for
industdal' h.aza%d data-. Attention will be directed toward the dev:elopmen:t of
efficient SystemS. ,to collect, analyze ~ and disseminate. information in a timely
and effieieni: manner.. -
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n.lness Effects Surveillance

The- illness ef:fects. surveillance consisted of focusing upon the vazious indices
of lo1oo"'CIrkez heal.th.. particularly the identification and assessment of llnUS"u.al
morbidity and ItCrtality pattezns of disease as they relate to occupation. Data
describing the types and incidence of occupational diseases and deaths were
coilected, analyzed. and disseminated. In addition, epidemiologic research
directed at selected occupational cohorts or work envizo:nments was conducted.

'Ihe cccupa:tie:naJ.. and causa-of-daath info:rn:ation. on death records of 30Cl,000
Washingtcn. S'ta;te maJ.es {aga 20.;.1 for the years 1.950-1971. was analyzed. A
detailed cause of death anaJ.ysis CL60 causes} was published for each of 194
occupational. classes. The complete report was published in August 1.976 as a
thzee-voluma mOSH 'Iedmical. Rs1Xlrt (76-175- A,B .. & C} ...

A "'"Study of Canea- in Rs1.atian to' ~ation,." o::m:IPleted in Septem:ez 1976,
idsntified the followin~=n:elatiQ:cs betwesn- occupation and. cancez: leather
lIiCuazslCladd~cancarIT daiJ:y famsZ's/bladdcr cancar,. hairdresscrs and cosms­
'tcl.cqists/gsntal. canC2J:S.. Results of the. study hava :besn assembled for pub­
lica~n am1 a:ra~y l11'if!ar ra"lder...

In addi:tion to t:bssa ei?ide:rdoIC9icaI research ef£orts, consideracle effort has
besn devoted to es~lishinq occupational. hsalth data retrieval syste:ts. Recently
completed is a computer file which includes data from the NationaJ. cancer In­
stitute publication "U.S. Cancer Mortality by County: 1950-1969." r.ne file~

includes obsezvad numbers of deaths and age-adjusted death rates for each race
and sex gzoup, by cancer site ~ for the total. U.s. population and for every u.S.
county and State. From this infozmation. expected numbers of cancer cases we=e
calculated using u.S. rates and state rates aJ.ong with standardized mortality
ratios (&"{R's). Each 9'I..R was analyzad for statistical. significance. This in­
fo:rmation is stozed. in the ccmputez and can be reuievad in speci.fied tabuJ.azo
foz:m.... '!:his auu=ated :etrieval. sys'ta:!: ha.s raeantJ.y bec-n usad in:

en assass~ asath ratss a:cd S1!Rlts fez leu.~ in c:etmties with plan:ts­
~~butalne:narc!:l:l:er and othe: allied produc-..s, and

{21 p%Cd~q t:.ables on mortal.i;t:y for saleaad cancer sites in C01mties
id!m't:i:fisd nth. sW;js~~n~ of ~~5 employed in the leathar
Emd leaths% pr~s intiustry.

In reS1='Onse to a nationnde conca:rn over tha poss.il:lle association of leuke:nia
nth the ma:m:1fa:tm:a of s'tyzane-bntadiene rubber,. a syn::t;Iosium was organized on
Ap~ 30, 1.976.... T1ti.s a.l.la~ industry and 1al:or ~ as Wi!1.1 as appropriate scien­
t±s'ts~ to pzoasant tiz=!y input.

In evc.luatinq infozomation gained from special. 50UJ:ces ~ NIOSH completed twc
investigations of caneS%' clusteJ:ing. One invelved brain tumor cases at a steel
mil..l in ~-ling, West Virginia. Tha other was a follow-up mortality anaJ.ysis
of a chemicaI plant for the state of Maryland. Anethe:r cancer investigation
involvin9' possible clustezing of pancreatic cancer in a ch.e:Ilica~ plant in ­
Massa-eimsetts is still undsr way.
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In .c:ompliance wi:t:h. the Act, NIOSE pursues a continuing progzam of industry-",.ide
research studies? the objectives of which are to:

(11 detexmine the health experience of cu:rzent or former workers,
(21 evaluate the occupatibnal environment in terms of stressful agents

present,. degzee of exposure, sources of contaminants, and contzols
presantiy employed,

(3) develop, to: the e:tent poss:il:ll.e, an exp:su:re/responsa rel.ation betwee..'\"l
ea~ ~t, or i:cmbination of. agants r a:od' incidence of SI=ecific
diseases or biological. changes .that may lead to disease,

(4) design sampling methods and environmental survey strategies that will
charactezize the eriviro:n:ment as it ralates. to the health of i~viduals,

and
{SJ~ medical. e;:emrlnation procedu:res for detecting the effects, in .

emplaye=-s 'and their offspring, of a=te or chronic ~sures to hal:!il­
. fUI: asen~- The emphasis is on detection of early, pzoecl i nica.I.

c:mmqaS: -m: o~ me~ to identify'S1Jsceptible· individuals.: .

A regtllation-to- assist in. c:ondiJ~ ~ustz:ywide studies, and to identif"j'
lUOSH' and eploZ'errasponsibllities: durl:ng such .studies iI' , was proposad. in the
F~ R:..=sisi:eZ m Jtme IS7S and was. pzoemuJ.gated in OCtober .1.976. It applies
not amy to NIOSH indus~ide studies [Section 20 Calt71 of the ActI, but
to aJ..l mosR activities that are cove-zed undez Section' 20 of the Act~ except'. -." '.-
for the: health:. hazard evaluations and grant activities. (Existing ra9Ulations
42 CFR Part 85 and 42 CFR Part 87, respectiva~y,'already cove:: these excepted
subjects.)

Occupational populations selected for study and the degree to which health
,effects are measUJ:ed are govezned, within the limits of available personnel
and funds, 'by:

(1); tt.ta le.~· of S1JSpicion c=nce:rninq pcjssibie adve:rsa hea!.th effects
'.' ~tin~ ftom: occupational' ~S1JJ:eS-... . , .

(Zt ~ feaSiibility of ·J:eCOve::inq-.1nfOJ:mation of the :required validity on
oc:Ctlfiationa!. e:pQsmoes and hsaJ.th. effects" .either by study of e:tist­
in~ ~~o:.=by~.~~,..msdien,. and 1:liost:atis­
ticaI. sttLdies~

01- t.he. size of the pcpulau9n that is potentially affected, and
(4; i:h= potential: severity of advezse. health effects •.

rnvestigat:il::ms are samstimes limited. to gross analyses of heal:th. effeCts·
(eog'o,. mc%'tali.ty·patte::nsl wheze data resottrees such as recozds of employment,.
o~ona!.~Su:resl>" O:i:~th.Status azc: available.

In-depth. studies are unde-~en wheze a review of the available infoJ:Ii1ation
suggests that sezious health. hazards exist, but where the e:tisting data re­
SO"lJ,Z"cas are, inadequate. Suf£icierit infoz:w.ation to· detezmine health effects of
~sure to a to:dc agent may be obtained from .....""'OZOKsrs in a facility if the
gzotlp is lazge enough. for statistically meaningfuJ. analyses" In other in­
stances, the popule:t1on and environments or save::al. plants ~. a paxticulez in.­
dusti:yi Cl~ of' WC%X~ in .diffazent indus'trl.es having a. similar ~osure, may-
hsvie to b~ pe~~ed to obtain.dafini:tive data." .



Environmental Invest~gations

Environmentll investigations axe primarily designed to characterize the types
and levels of contaminants and physical agents to wtllch employees axe, and have
been, exposed. This allows the information to be related to biological effects
as detezmined by medical. and biostatisticll inves.tigations.

EnviZ'Omlsntal. suzvays aJ.sc evaJ.uate the ti'Pes and effectiveness of engineszing
contr9~p~ss and ~"O:r.~ p:=acticss to judge- industzy·s ability to meet
crite=ia docmnent recommendations and OSHA standaxds.. Results and rccm:men­
dations axe forw-~-ded to management and union representatives, and to appro­
priate hellth and. l~r agencies.

c:ross-sacti.ona!: reedical studies {~-Ch E: study of a. specific worker population
at ona point:. in timel a:ra cendut:ted to-~

Uj c2~a=miTle t:ha pza'7a1e:u:a a:c.d incjd~j'j,ca of occo.pa:ti<:mai diseases ~

(o2} dat~=rmi ve cmd inte%pZet pertin<ent occupational, medical.,. and social
varl.ables- that ce%%ela-te with oc~tional.disease,

(3j investigate and determine the chxonic. effects of low-level occupational.
-- e::posm:es on various tissuss and organ systems,

(4) det.e:cnine the sensitivity and specificity of various early diagnostic
techniques,

(5) delineate disease processes of occupational origin under continued
. and tezminated ~osure conditions ... and

(6) disseninate public heal.th education concerning disease causation
and prevention.

Med.i~ findings, bo"th -no:c:aJ. and a:cncr.ttal._ a:ce re~rted to the e:t=j7':na: and to
a:tl:thc:tizad physicians. rnfozma:tion aJ:out tha cause,. manifestation ... <::alJ%Se:-,. and
clinicalf~ of C1CctlPatiomaI. disease is dis1::l.'il:ro1:ed 1:0: mana.gsumt, union.
~aselta1:i.v:es",~tileganezal.. Il:Iediea~ commmiq invo~vadp a:.o.~ to- OSHA...

Eiostatis1:ic;.a!; investigations e~:ry statistical. techniques to data collected
fzom en~ental and I%:edical. investigations to define relationships betwesn
oCJ:Upational. e:!:posuzes to part.ic:ul.ar agents and S'lJbsequent disease. A signif­
icant part of this pmgzaJn is ccnceznsd nth analyses of employment and mcr­
tali.ty and D:C:l:ilility data for i.!llnvi.d'wtls who hava worked in specific: occupa­
tions and 1ndusttiesD '!h.s-- studies I' often,. are made of a rettospect.ive cohort,
i.e., a g%01Jp of pe%sons for whom NIOSE has enough heal:th and ~S1.JZa data
for the sttldy of a fo~ time when thsy had the same occupation.

Th~ biostatistical. p:rograIll often makes use of innovative statistical. m:ethoCs
(~:iJnental. desi9n, ana1.ysis of variance, regression analysis, and other
qualitative data analysesl.. Taese are used to da::onstrate ~S1.JZe/resp::mse

p~-omeJ:j,e ~d. to elucidate ca1JSe-/t!ffeet relationships between environmsntal.
~es in~ and. risk of morbidity or mortal.ity~

39



In. addition~ ~suze tiJnefresponse models are being developed to p:roject the
risk of disease at selected levels of ~sm:e where direct observation is not
possible.

Specific research included studies of nonmalignant disease and occupational
carcinogenesis in the metal and fiber industries and f:rom exposuzes to dust
and halogenated h.ydrocarbon. Special attention was given to p:roblems in the
enezgy industry~ to occupational disease associated with W'OIIlen in the werk
fozcS':r a:nd to ths off~zing of ~:rkezs. AccO!l:lplismtents included cooo:rt
sel.ed:ion ~ ~l~~ ra~mmczcfilming~ data ccd.ipq II building of IraSter files.~

illdusttial hy;iene stl%Vays.. wozker m2dical. e:srd nations and testing II and data
analyses. Individual ra~s we:re p:repazed on all indil.SUial hygiene sm:veys
and walk-through su:rvays.

As. mm"'CI'-nzad :in Ap~1'djx C~ in 1.916" indusi:Zyidda: epide:niolo.gical research.
invastiga~n~ j gnani: zaspiza'tm:y II h..oa.."""tl1- az.id nel:lZOle¢.cal.. diseasa II as well
as. otj:t'Or di sea.e;as- Ii major c::J:Qss-seet:ioDal ll:I!dical. stadyII including indt1s.tdaJ..
~~ of b%iain~WC%Xs:rs ami~te sbeds was ccmpleted.

'!he following p:rcjeets lIt-.:e:re begun in this reporting peziod (see ~endix D) to
study oc~ationally-inducedmalignancies:

(5}

(3l

(2)

(4)

-Investigation" thzouqh envizomc.sntal surveys, of wo:rkezs ~osed to
vczious halOtJenated h.ydzocaz:bons (including vinyl halides II methyl
chlozide, and benzyl chloride) • ero assess in-plant conta:n:.nant
levels II we:rker exposuzes II work p:ractices, and en17iZ'onIi:ental contzols.}
Inv:estigation of sty:rene-butadiene rul:lJ:er wo:rkers 1::hIouah a ret:ro­
~ecti:Ve" cohort. mortality study and enviro:t:lJ!!antal S'UZ'VeYs. (To detect

.. the e::tsnt of zisX of c:anca::'".. l
InvestigatiQn C£ pastid.d2' for.mulatal: lIlCZ~ t1::l::tluSh a retrospac-..iva­
~mc%tall.~~.. (To detact the e:tent of risk of c:ancar.)
InVestigation of pha:n:acam:..i~WlCZkazs. thztmgh a czcsa-sactional.
aaical. si:udy- {~detect the e::te:c.t o:f ris."t. of misea-"7iaq=s and
bir..J:t defacts in t:ha cff~gof ~sad~:rkezs.}

In"7astisation of c:a:ri:cm. disulfide wo:rk~ using raucspectiv& cohort
mcrtal.iq S't'ndies. (To ~uate- the. asselciation between e::mosuzes to
ca:rb:m disul£id=- and c:azdiovascular disease.) -

'I'he following maj~ projed:a we:ra completed and rasuJ.ts made avai~le during
this ~rting~od: .

.
(11 Steelwoz}.:,ezs - s~ pass 43:r- item S-...
(Z) C%oss-sectional cO!l:lparison of causa-specific pzoportionate n:cr..ality

with that of the general population. for wot:ld~osed wo:rke:rs fxom the
united Ezo1:hs:rhood of Ca:rpenters and Joiners.

(3) rndustrlal. hygiene assess:a:.ent of possibility of spontaneous fon:ation
of bis-chlozmsthyl eth!:z.

(4) C%'Osa~s~tionaJ:medical. a~y of 'Vinyl chloride wozkezs.
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Energy Pzoje-cts

Duzing this reporting peziod, DSEEFS continued its energy pzogzam in industZ"y­
wide studies, initiated in calendar year ~975 and discussed.in the ~975 Annual
Report. Ongoing studies include:

(1) reb:ospe~ive cohort mortality analyses and envirororental surveys of
slag \lrCO.l production wtjzkers. clay fiber workers, and sulfuric: acid­
~ sW.fate~osedwczXe%S1T and

{21 en~tal. StlZVeys of coal gas±fication pilot plants. (See
Appendi=css C and D.) It should be noted that considerable inter­
aqancy ceo~tion betwac..n NIOSH, the Environmental Protection Agency,
and. the Energy Research and Deve.lopz:cellt Administzation was involved. in
d.a"7el~inq tb:e study p%OtOcoJ. f~ tha coal. gasj.fica~n study.

A IlS'ilil initia:'dva for the :Insti'tu'te is the S't':Udy of the tera:toqanic
and m'!.1~ efze~ as-~ciat-~wit:h ~atjOi"al e::p:S'U:l:SS to toxic agants.
Al~DSEEiS baane-~p%Cg%am. aza.a. for t:.'b.& ~976 re:fOrting peri.od~

~ Si:ndiss i.m'e~ving.othar N:!OSAp~ azaas c:ovezad this ~rtant
matter of~ in th= Wczk Fo:rea.."

Because of evidence of inczeased risk of miscarriages and anomalies in the
offspzoing of e:q:osed w~rkers (see previous Annual Reports), a criteria document
for reco:tmnended standards on waste anesthetic gases is being developed. A

pilot study to detenninethe risk of congenital anomalies in lead smelter worke=s
was conducted. These resu~ts wi~l be included in the final report on the
investigation. Female pharmaceutical laboratory workers are being studied to
dete:cnine the risk of miscarziages and birth defects related to employme17.t.

A saled:icn cf -tha~ s'bJii:iss that we::a ongoing :in th; 1976 re~rting

paricd ar.e p::asent-~ telov in~ to ~lify the epioem; olcqicaJ. eVal.ua:tion
p:roC3S3..

(1} 'Ib:e~t 0511:& s.ilic:a starJ:dazd {O <>~ rr.q/m3} and the rei:OIl:lrended mOSE
staJ'ldam (50 J1QIm.3 ) have:. l:een opposed by the brick manufactuzina in­
dust:::y, particularly in North ~lina.", De~ite indus't:l::y> clai.'mS th::t

ne e:u::sss of si.li.cosis or other chest disease has be=>-n discaverad in
Ne%'t:h Carolina~ the past 10 ysars 11 fozthsr rarie-w of IrSdica.l data
amplled by the state showed. the presence of other chest pathology.
Addi.tiQI.'lal study is needsd either to justify the use of the c:uzrant
stantIud or to gj.ve fur'-..hsz support to the theory of p:rocass-specific
standaJ:::ds. All medical and industrial. hygiene data have bas. collected
and a:.:e undezgoing analysis ..

~1



(2)

01

A contract has he2n awarded to conduct a retrospective cohort mortalLty
study on. viscose rayon workers. ~osed to carbon disulfide (CSz) • This -
is generally asst:lciated wj.th.. central nervous system effects and is now
thatlgm: to inC%easa It.~rtallty and morbidity f:l:'om cardiovascular di.sease.
A czoss-scctional medical. and industri.al. n.yqi.ene survey of one lead
smelter was conducted to evaluate:

(al arsenic and cadmium carcinogenicity ~

Cbl lead and cadmium nepm-oto:dcity If

eel lead,. as: it relates to central. and pe.riflheral. nervous system
da:aqa a:nd!oz dysfmlction-l1'

(d) sW.fcr djarlde a:c:d sulfuzic acid. mist" as they relate to both acute
and c:h%onic raspi.ratozy dysflmction ,_

Cel cadmium y copper, antimony. nickel. If and zinc fumes If as they relate
to-:ma~ f1Jm2 fevaz',

efl cadmium ftlme-,.. as it: .r&lai:ss 1:0 acute- pne~ti.s. andio: acute
~eda:la~

(q} g~ raspizato:y t.rar:t irtitation@ including p"J'lj"Cmazy' ede::la.-
en)' an1:i1l::cny c:a::eiz1~city"

(i} =raIt;r as it: raIatss 1:0 cbzmt:ic intezsti:t:i~p7lamlXlnitiS" as well
as- skin cmd ra5;'Uai:c%y alle::gic res.ctions:;. and

Gi ~e-,. as i:t.reIat:es to mass:ive hsl:l:ol.ysis leading: to~ failtEa'.

'l'be- ll!edical and industtiaT hj'¢SJ:l.e data collection was ~let-=d and
da1:a a:aalyses initiated.... - - - -- -

(4) A ccnt::act has bae."l devalopad and awuded to conduct an indus~de

stcdy of coal. gasification which will define appropriate industtial
hygiene and control technology practicesc '!his is to reduce e:g:posure
to polycyclic hyd:ocarbons ~elated to coke oven emissions which are
associated nth e2cess risk 00£ lWlg' cancer) •

CSl A NIOSE contract continued its retrospective cohort m~~lity study
of the sted indu.st%y. Tables of mortality by work area were devel­
oped fo:r:

(a} ~~l-~e:cp~ in ~953 ~llcwed th%ouqh ~970 If

~} sbel~emp~ in l.96:t. followed through ~9-7Q ~ and
(r;l ~we%~employad in ~95Z followed: ~qh .1.962 (as e:tm"'"~

nth ~l~:Cta%Se:cplQYSd in~. followed thz'cuqh 1.970) •

'!:he cxmt:a.:t has 1:es-n. ECdified to~ the follow-up period thzouqh
l.S75.

RssuJ.ts of this study hava besn wide~y disseminated. in the following
fo~:.

(a) a~ctissartation~

(b} e::t:a-""'P'ts from material. pzc:sented at the OSEA coke ovan hsarings.
eel sevazal papers published or a~ting publication in the Jou:rnal 0=

Occupational Medicine, and
{al in th3 Ns;';li Yozk Acade:::ay of SCiences· pUblication of the proca:dings

cf tha Ccm:fe.rence on Occupational. Carcinogenesis..



(6) PrOltlptcd by animal studies. and by recent information from England
indicating increased risk of lung cancer, a retrospective cohort
mortality and industrial hygiene study of the antimony smel.ting in­
dUstry was initiated. The master file fOI the selected cohort is be­
ing establ.ished, and the industJ:ial fLygiene report for use in identify­
ing ~"Orker exposure classification t etc. t is being p;repared.

01 A retrospective cohort analysis. and industrial hygiene study of rubber
workers e:posed to benzene was initiated to investigate damage to the
hematopoietic system and development of leukemia. Litezature seazches ,
'Walk-t:hZ'ouqn su:rveys, and cohort se~ectionhavebeen completed.
Per=-QDne~ reco%ds weJ:e. mic::zoofilmed and coding of data begtm. The in­
dustrial. hygiene portion of the stUdy was delayed because of the rubber
workers" strike.

tSl A final .report of a contracted study of bis-ehl~thylether (BadE},
.a potent ltmq c:a%Cinoqan,. is in pzepazation. Prelim;nazy data indi­
cau that the· pzesc:nca of reactants needed for SCME a~ared in low
ppn levels in textile, finishing operations.. No ECME was detect-=d
al:ove a.~ ppb in 1:ha te%tlle environrrent using separate gas chzomato­
~ and gas ch±aaat~/massspectzometeranaJ.ysis..

(9) 'r1:rmuqhe~ 1:est:i:lr:.cny., re~ p%a~tion, etc., NIOSE. has assisted
... JJSaA"s ef-forts ~. Slfozca e::istinq talc standards against ind1JS"tzy

objections. S~enti£ic:-.eVidence to su~rt the adeqc.aq of OSEA stan­
.aa:::ds: for talc e:gposu:ra is not~ however, conclusive.. Cross-section~­

medical, retro~p~ctivemortality,. and industrial hyqien·e studies are
being conduc-t;ed to determi ne if talc workers face excess ris.~ of
disease and to detezmin·e a protective mass standazd (in lieu of the

.' present impillgez standard) for nonfibrous talc. The studies also are
. to charac:tezize various cea:cmercial talc deposits in the u.S.. as to
asbestos and free silica content and to develop or evaluate analytical
methods for talc in regard to asbestos content. The industrial hygiene
·sw:veys .of the talc operations in New York and Vezmont have been com­
,Pleted and reports aza in preparation.. The initial phases of the ­
c:J:Qss-sectional. medical st'Udy of VeJ::mOnt talc workers L-:-a· comclete ..
~~alit:y studies. of Neg Yo%k a:nd. Vezmcnt tale WC:Kers a:r:e pro­
grassing; the masts: flles.have been developed and ~quiSit:ion of
~aS:. ce:rt:ificate~-has -been initiated.. _. --

:.IO).. A retrospective mortality study. was initiated to eval.uate the poten"tiU
for e::ass chrenic: cmd· long-~ oCl:tlpational. disease a:l%!Cng pes-..i.~.

cide fo:ettlUatozs. The- contracted study will detezmine the mortality
status of appro:timately S, 000 wozkers (employed for a minilmm of 12­
;:cnths prior to 1960). rt will be a retrospective study of a cohort of
wcr};ezs who ~re initially emp10yad as fozmulators between Januazy ~.,

~960,. and Deee:cber :U, 1975 ..
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Future Direction of Industrywide Stud~es and SurvP-illance

The direction of this epidemiological research and surveillance in the flture
will be to:

(1) continue providing input for criteria standards for control of
occupational health hazards.

(2) exnand the emphasis on occupational cancer surveillance and field
studies,

(3) expand surveillance and field research in the rapidly developing
energy industries,

(4) pn::lV'ide much needed infozmation on occupational diseases a5&lciated
with the working woman,

(5) determine the impact of occupational exposures on the offstltin£ of
workers,. and

(6) ~le~nt the recommendations of the Surveillance Task Force.



DIYIS.I.ON OF BIOMEDI.CAL AND BEEAYIOFAL SCIENCZ

In 1.S:76, the. B:iamedica::i. and Be:laviozal Applied Research. Pzogram continued
resaarcli. within the areas of:

0.1 to:dcology, physiology- and ergonomics.
C21 behavioral and health motivational factors. and
01 ph¥sical and biological a9'ents.

Significant laJ:oratory research programs are undez. way in the areas of::

(1) occupationaJ. caJ:c:lnogenesis.
(2) tezatogenesis,
(3) mutagenesis.
(4,.) beharlozal to:ti.cology,
(5) occupational. stress factozs, and
(6) gan.eraI. ~port. of Fedezal. oce:tlPationu hsalth standazds.

~ mDSE to::icolcg:y E~am sazves as a lr"Q:nd:oti.da clemnghou-c:a for receipt
azld dissan;na:!:ion- of data and applied. info:.:ma:tion em the to:dcity of industzi.a!.
J:l:!a:taz1als. 'Ibis aetivi:Cf c:raates an e:f:fed:i..va ra~ort all:Cng ~7eTm'-ent.,.. in­
Q1JSt::yIi" cmd. laj:or ozganiza:tions whid:l h.a:7a a v±tal,. mutua-l inte~t in toxic:olog:i.c:.
E%Ob!.e:lS- Irr 1S76", tim EZCg::am utillzai Cit coozdinatea, mW.tid.isciplinazy
a.ppzoa.ch in ca!ductinq studies. These rangad from evaluations of acute to:ti.c
hc.zazds to mecllanistic and dose-response studies of industzia.!. disease under
controlled laboratory experi:msntation. Major emphasis was placed u~n high
production ind:t:!stzial. chemicals whose carcinogenic. mutagenic, and texatogenic:
potentials were unknown.

Inh.aJ.ation Studies

Long-term inhalation studies were conducted to provide data for the development
and mcdi£ication of ctitexia for use in. the issuance of ~cOlmllS!lded Feder-d in­
dusuial air standa:rds for chJ.orobenzene, ethanolamine,7 nitropzopane, c:ye.ncgen ...
a mi:f.~a of rdti:t:nJS o:dda and: halo'thane, m-oth7i~-n.-amylketone, thzaa e::lXI:phatls
silicas diffe:rlng in.. ~at:tu:tinq p%Ocesses,. coal. slag,. and. p:ilyvinyl par-...iculai:a.

ai ~sw:eof iJ:llpreqaeted female rats to anesthetic:.m:ixl:m'as of nitrous
o:d.de and halothane resnl.ted. in positiYe raproducti.vc;t ~c,.
ItUt.ageni.e, and te:ratologic: effects.

{21 ~thyl-n-=...myl ketone was assessed as a possibl.e induce= of clinical.
neuzopat1::l¥' in l:!J:clans:. This was !:lased upon th= frank pe=ipheral. and
can:tza.:L nervous systen impai 7'Tl'!c nts in ani:ma1.s :fzcm r~e.ated ~ClS'tlZa

to It'2~~-n-mI.ty!.ketone at tile C1J%Ient Federal industrial air sta:r­
da:d of J.QO ppm. Howevez, no neuzologi.c mpei7'Tl'!=nts ~a noted in
animala ~os:d to 1I1e~l-n-s:myl Itetone at eit17c - ~ao or ::l,OOO ppm.

01 Ingestion of Digh. doses U_6 to 3.0%.L of terephthalic aci.d and
atmctiiylte::~fJtFtaJ ate oy ~e:rimsntal. an:bnals resulted. in tn.e for­
mation of U%':inar;t ca1.cuJ.i.. Accordingly~ 6"lXJntli. :in1ialation st:adies of
these tuepn:l:b.alates: ?lara perfo7'Tl'!ed. at a total nuis-cnce dust level



of 10 to .15 .mg/m3 with. a respirable dus..t fraction of 5 mg/m3 ~ No
evidence was. found that supported the. ~othesis. that inha,lati.on of
terepD.I:halates reSn1.ts. iP. the- fo~tion o:f rena,l oz blao.der calcul.i. OI

any otlisr patiiologic lesions.

Tissue Distribution Studies

Anotn..ez "Eajor effort witliln the toxicology ress.azcli. prog,ra:m deal.s w:tth identi­
fying tiis toxic -mechanisms of industrial di.seases. Thi.s. is don,e By _co:z:=alat-

_ing e:pe:dmen1:al. rsSul.ts on an;'maTs wi.:tn. clinical. and patliologic cfumgas found
in 'i.,'OrkezS'.- -A dizect co:z:=elation was demonsi::ated 5etween tissue distribution
and pathologic changes' obsarved with. the suspe~ ca:rcinogen, 2,~-dibrt:l!!Cethane

(ethylene dibzomidel.

Special Progra:m Support

~osura l.iEi.ts weze defined for :1:5 chemicals. - bposure to the chsmicals
alUld result in th2 inability to eseape f~ Cazardous envirom::en:ts. Also, it
COlUdcause ~Dic or ir.revezsible ti.s'su:a chanq=..s in the eVeIlt of respirator.i
eqaipment failln'a' of up 1:0 30-minutes cim:'ation-. Forty substa:nt:e~we-"'"e tes-..ed
for skin irritaticm- a::rA;o:t: skin sensitizaticm petential-, following raqnests
f:cm the NI.OSR Ea%a:rd: '~aluation P:ogza:mc

Coal Mine Dust Inhalation Study

Statistical analyses of data derived from a 4 1/2-year inhalation study o~

mo~eys exposed to bituEinous coal dust nave been completed. A compra..'!l.ensive
final. report summarizing the numerous 5iologic indices investigated is being

'prepared.

Another study was completed on the hazard of coal tar in producing bronchogenic
c.a:rcinoma and othel: cancers. ResuJ.ts of an 18-month. inhalation. study of coal ..
tar aeroSOls at 10 mgjm3 reveal. lung squa:mous cell carcinoma in 100% (38/38)-­
of the'male. rats aDd. 82%. (3]./381 of the female rats tested. J:~ al-o:.o ravaaled
an.- in=aasad incidence of al.veeJ.cgenic carcinoma in 'bic strains of mee. In­
addition,,- the ceal tar was Sepazated into acid, base, and neuual fzactio:is.
Of S&'VSIl; neutral. S'tlbfractions tested for ca.."'"Cinogenieity, 0..-0 produead g:oss
skin ~:rs in- mice. ~ was no- evidence,. however, of metastasa or in­
vasi~ess.. Eistopathcl.o¢cal evaluation of tissues will. be perfozme:d and a.
final re~r:: prepared.

Heat Suess

A contzaetu:l:'al study pezfoJ:med. at the University of Ala!:laJ:l:a was completed in
.1976 e :It cacpared the heat tolerance of~ employed in Iiot jobs nth. that
of~ 'il<OZking in not-bct jobs,. and also nth.. tne lieat tolezance of 1ne."l

employed. in hot and not-hct jobs. Tfua results. shmed. tnat, on the- avezage,
~ anployad in liot jobs. tolerate fu:at Detter tfum wt:lIllSl1 employad in not­
hot jobs. It also sh.a;ed that woma~ in liot jobs -may tolerate n==t as well as
~ in fmt jobs. i.f the. s""..zess level is below- tha thz~ldWet Bt:1J.I:l Globe
T"na:mar.eter GmGTLvalues reco:mmsndea by the. OSHA stanaa:rds Advisory COl'lmlittee
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on R~=t Suess.. If tha ai:Zess. le;7eJ. is. Iiighar ~ ~SlLma.y,,-ba.J:a:lrap:rona to
.re=rh ; ng" highs:e l::Gdy te~e:ta:t'Ures..and heart rates 1iiIhi cb n:dShj:...J;ll.ake.~ :l;Cl:ra.
scsc~e. to nc=:t illnesses.

ThS raslJlts of a studY'" pe:dozmea- at tria ~ennsylvani:a S"-cate.1Jm.Ys::sity ao not
~:t tDa %acO'msru3a:t:ion l5:y tlia osm.. Standards~ CQnmi:.tte:e on Ffs=:t
Suess in:LS73. roe racomnandation was that if wind S1=esd at the job site
e::u:esds 300. fpu. a co:rzacti.on of ~-.gOF 'eEGI' sfionla De appli.ed to tlis. cut-off
points. This means tflat p%a3"ent:i1ta.~es lia~ to 5e. i:nt:cih:Lcea onJ.y at
S-eOF HeG'r higUs: ~s:c:ra l~s-. T1iis- aisc:apanCY"'ICay" 5e tile cons-~snce
of ths fact that~ in t!Jg PemlSY1vania sttl.dy,. the ~jectEw:e:a e::posad to '5"=1:
cmi 1'oIi1Cn W!!!a:dJlq tlia~ tae of ga'l"l'!'EI'ts tnai:~s W"ea: in most ~t jofls.
In. cont:rast, in lttjst st:udies ptWli.slL~ in tha lite%atm:a. on wfdch ti:l=.
1o...c:v.Lc=o::y Cacmitt=o reQ"'!l!'!'!'lOIation was flasad, t:lie S'l:Jbjects WC%e onl.y shor-...s
~ 97i'IIl shce.s•.

Vim'a:tirm

Duri.nq J.97o;? NZOSA am:tinued st'!7dj-=g on. the~ a.ss:x:iated w:i.th ~s:cza
'to vima:timt7 um.mai:rl enphasi s em asaassment o:f ~.. E::;;Qsma. '!hs.
si¢.ficancz of this. usa o:f rasea%di. is 'tti.l.dez1 inc b:r- the fad: thai: tha....-a a%a

ai:=ut S mjl1itm, wrrrzs:s in the. tr.S.. e:pQs;ad to o~tirm3J vibza.tion..

A lmiq:t:ta- van was dssign.sd aJld~ed fo: th; ~sa o:f mcnitorlnq d:d.var
e:q:osm'a to ~on7 as w:ell. as s=e ~ the ~olo¢,cal.r~as.. A field
study was amdurt-=d to assess t:ha e:::pos:c:ra to vibza.t:ion of~ eqttipmsnt
~-atozs. 'I'hs study was conductad nth. the close cccpe%ation of ~ In:r=r­
national. Union of OpE%a't:inq Enqineszs at thei: califo:mia. Tza..ininq Facility.
Fou..""tC4-n. vaziaJ:lles wa:ra continuously monitored on .16 different vehicles and
thsir operators.

Medical. re~zd studies are being continued~ particuJ.arly to clarify why ischs::c.ic
heart diseases p diseases of ths male gexdi:U ozgans" certain metabolic aiseases,
and diseases of ths bones and joiJ::lts are occur.ti.n.q in e:cass a:reong hes:vy eqo:ip­
ment ope%a~...

EICSE~ an rn~a.'tirmal ~s:.~ in Cincilmati. on t:ha hsaJ.:th~
a33eci.a.~wi:~ ~'tiQnof P1l-~tiJ::: a:c.a.el~~ Ca:ad t.cols 4 Pa:rtici~ts

~ dai::a iJ:ldi.ca1:ing tha~~ us:in9" these 1:co~s a:a llke!.y tod~
~1:Q%y~ n-~ea:t~at?'l'lmltof tb= hand. B:!CSE: is ple:c:ninq a S"tndy
to iaantify th:e e:rt.eDt of this di-~r in ~sad ~ations in the tr.S.~

as well as its pathophysiol.cqicaI. and ~sm:'e chazaeteristics 0

mesa c:on.1:in.ued sttldies to est:.alUish.eff~ V'°tncQs. for pzetaeting ~~~-S

£%em .i..nj"lXdss associated rlt:h..l.ifti.nq and bndlin-g- loads. ~ts £rem a CQn­
t:a.c~ study indicate tha.:t an affe--"ti..va. matliod of Um:tting :i::njurles of 'fje=:!7Y'

lifting jofls is: to a.c:--as;s s:t:rengtiL capahUi~of wozZ==S" prior to pla.rF""c:'lt
on thssa jo~".



NIOSH sponsored an International Symposium on Safety in.Manual Mcterial$ Handling·
Tasks. Investigators from Great Britain, Sweden, Germany ,and the united States·
presented different methods for establishing effective limits for amounts and
frequency of load lifting to· prevent injuries.

Stress Me.ascze:nent

Research. was continued foz tfte de:9'elopment of a metlicd for the ~ly detection
.of detz:iJnsntal effects as:scciated nth. an e:ces:si'Va 'iiiOrk load. This rasaazch.

was OIl. a W%k J.oaa wiiicli. tmpliea tlia'l: tfle~was~%e sttSCeptib1e:. to
diseasa and less tol.e:ant to to::de Stlbstancas and pfi¥sical agents of tile wark
envi:i::om::ent.. E:qleriJ:uents p~O%'med on D:mnan S'cl5jects~ that fatigue
~usa of hea:!7y ~cal work c:cms::s a dete:ioration of fu:JmeoS"'"...atic contzol
ova::: ca%d.io:espiratory· functions.

'fhis phcna:=non was assessed quantitati.vely by calct1latinq a cazdiovast:Ular
Variance S=za CCVS1. The Cl1S can be utilized. for identifying jobs which
aze teo· stzenuous for a wozker and for d;etcmi ning whether the res't-tiJte a~­
.cWle. to the 1im'ker is enough. for e:t:lmplete racovezy•.~re~ Stud±es can .
new te m:C.artakari on luger w:dtar populations to Qet~e the lonq-ta:cn
heaJ,;th effects of liigh.· inta:csd.ty physical. work, using the CVS as an ind.i~tor.

S~O%'al To:Ucology

.~ effects of carbon dis:olfide (C5Z1 Ca solvent used primari.ly in the manU£ac­
tu:ra of viscose rayonL on human perfomance and neurologic function weze studied
in US \v"Orke:cs. A comprehensive~ neurobehavior~ battezy of tests was admin­
istered .to each. >w"'Orker and correlated rith CSz exposure history. Findings
shor,.,-ed workers ~osed to CSzexh.ibited:

(1) slowed nerve conduction velocities,
(2) abno~ electrodiagnostic scores,
(3) slowed re~ction times~

l4) sJ.ow~ spe..-=d of visual. s~",
l5} ~a;Nd ha:c.d de:ten'ty" and
(6} raCi'lXtion in- sh=t-teDz ~%Y~

T13.e e£featsof m-otnyJ:.· chloride' on Ile1JZOlogic: flmction and perfo:manca capabil­
i:ties we::e- studied in ~7.1. ~"'1Q%ke:ra. ()!ethy~ c:hlo:d.d.e is a solv:ent usad.: in the
manufactt'J:raof synth-et!c rabJ:er, silicones" and teua:ethyllead~l

A n~vioral test battery and a general neurologic: e:3:am.ination Were
given to eacll worker. Methyl chloride levels w:ithin plant air waza found to
averaga 34 parts per million (ppnl.. No adverse effects of .memyl chJ.oxide
w=-:re noted in the- neu::rclcg:ic:' e:3'?m; nations. ~, WO%X:ezs' pezfozmanca on
tests of time-sh.azed tas3ts. <ai-vided attenti.onl >es. degraded and the magnj.tuda
of a.:c::~ was fount?- to inc:raasa \'lith.. e:pos:r::a to~l chloride.

The potential effects on yis:ua1. function of a common eye i:n-i.tant, fo:z:maldeh.yde,
was· e:rem';ned in ths synthatic ga.:z:ment and wood products industries. A vi.s'tla.l
.function test Satte%Y'~ aaministe:red to SO ~~k:e%'s to evaluate acute effects
of fomald~. rn adai.tion, a cOIll;lrehensive optfialmolog:i.c e:xaminationwas
~e:foJ:med on 83 workers to as:ertain if cIu:onic ~sm:'e to :fo%:maJ.dehyde !lad
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caused eye daJl:age. No evidence of eithsx acute or chzonic daDage to the
visual. system attributable to foz:maldehyde was found foZ' foZIOaldehyde levels
reaching ~.4 ppm.

The possible interactive effects of pezchloroethylene Cl'CE1, Valium.. and
ethanol weze investigated in a controlled.. human laboratory study. PCE is a
widely used solvent in the drycleaning industry. Subjects weze exposed to
low concentzations of PeE in combination with. eitner alcoiml or Valium (at
therapeutic: dose leveJ.s) and given neuzolO9'ic e;gam;nations and bebavic:r-c.1.
tests" Alth=qh. decza:ents in peZ'fo:i:maIlce W'e%'e noted nth PCE .. alcohol .. and
Va.lium~ no inte:ractiva effects on perlomance were fotlZld for FeE/alcohol or
PeE/Valium coobinations.

A study of the possible neuzo:behavioral effects of methyl-n-emyl ketone a~.K) ..
a solvant usad in paint.. varnish.. and adhesives fo:aaulations, was completed.
La:a=a:to::y aniItals (.rats and ~ys) weze e:p:sad (for 6 ho1JZS per day.. 5
days per ~~5" fo:r ~ yaarl to 0 .. 1.00 ... or ~ ..OOO ppn EA.~ No neuzota:ti.c da:i:.age
o~cd at any of the~~osu:ra levels aftez 1. year of~ ~S'lJ:l:a".

QuaS'ticm;m:f'izas and. site visi.ts ~~ usad in S'tJrl7eYs of sua:essful safety
pze9%aJn p:raet£c.es. aJmng five plan'ts designated Oy the National. Safety Cound:l
as "'1:est no-!ost-1:ime injury ple::l'ts~'" Distincti:ve chazacteri..stics a5s:1ciat..=d.
wioth. su~erior sa£ety perlo.rmance were found to be:

ell strong. manage::nent ccm:mitmant to safety,
(2) management control of '"total loss" thzough systems safety methods.
(3) a rnm=nistic approach to supeJ:Vi.sion. ..

. (4) usa of safety infozmation feedback as an incentive for pron:oting
safety consciousness. and

(5) usa of special safety emphasis progzams.

A NIOsa e:tmt:ra:'t: study e~uata:d the ~aci: of p~Ie~ical., behavioral., and
~a'tianal factozs~ tbe- safet;y ~O-nrir[l;~.9~ ~~mil:1~. A ~5mple

of l.~OOO mille pe-.~e1. seleci::d from 1.5 ma'tcll..=d pairs of high- aIlQ lo¥-ac.cident
rate minas was scrnym. The ~yc~wo:r~ attitudes ~a safety and
accidsnt c:ausa:ti!jn,.. usa of safety a:nd. heal:th eq¢.pIt.ent .. jo:c sa:fety p%'acticas...
and ralatsd. c:c~t;enal safety issuss.. 'The data indica:ted that ke-epinq geed
safety ra=zds;>- correcting: safety hezards in the mine.. havi-nq miners wea:t pro­
tectiva eqcipa:nt-", and up:ho1.dinq the company1s safety recard WIers lm:re im;;orta:lt
to zeanagmc.ent in l~~cidentmines than to managa:ent in high-accident mines.
C~anies in which T.1I"'OZkers perceived management as having a great concazn for
safety did, in f~ .• bava better safety records than those where this was not
perceived.

'rile im;:orta:lcs of bJJman factors in. safe operation of forklift trllc.1ts. was tha
basis for de:7alqJment of a training pzogzam conce:ming hazaxd recognition for
fozklift truck operators. Ihis program consisted of an instructor I s Itanua1 .•
appro:timately sao slides of job hazard sequences,. and a desc:iption of each.
haza...""d sequence.



.The- effectiveness of positive. s.ocial reinforcement for increasing the use of
personal protective equipment by workers. in a ::.i!lipyard wa,s.. c.valua,ted. I{csults.
indicated that four of the five ~ork crews. s..tudied sho-.ed a dec:aas:a in the rate
of eye injuries ranging from 2. S to n. 4 per.:LO.!l '<mrR:ezs after re.:i:nfoZ'cane.."lt
for waazing eye. protection. Tlie ~ental. gzoup, as a whole, snowed an
average decrease :4l eye injuzy rate of 7.48 paz .laa. 'tlOZ'Kers. A control group
not receiving reinforcement for ~ing eye Fote!:tion showad a slight decrease
of 1..J.6 perJ.OO ~rkezs.

The involVSl:lent of o.maan factors in accidents involving fatalities was studied
mconjtmction nth. Os::E:a compliance inspections. This eval.uation <:mcovered
four elements. cammon to tne misf!=ps~

al
CZ1
01
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inadeqtlate e:mployes supervision,
i.Da.dsqlJate employee uaining in job haza:rd recognition,
l.ae.~ of specific: safety rules, and
inadeauate pzotection. for recognized hazards.- ,

A pZojec:t deSigned: to ~stiqate ths: effects of continuouS and !:mpact-t:fre
noise em nc:na11l;;:tQ:y salSO%;! fu:cctions was canpleted. The continuaus noise .
c:ondi.tions Rngad from ~05 ta llO .dB 00 _ 'rile b!pad: ~as were 1.3,6 dE in pea.~ _
lev:al. Different tests of visuaI.~ tactile, tbormaJ,. and. vestibular fmu::tions
~a made under the: noise conditions mentioned previotlSly. Sevaral of these
SalSe- :fw:lctions weza also inCt:lrporated in a si:mulated "'r""'Ork task. W'.n.cn pe:do~cd

under the given noise and quiet conditions, the task revealed no significant
di.f:E,erences in pezfozmance r~ts. Little evide."lce was found to suggest
concern for nonauditory sensory losses caused :Ely noise conditions meeting near­
ing conservation limits.

Physical Agents

The Physical: Agents Bi~cal Applied Reseaxch Program develops, improves ~ and
.evaluates health criteria for e2p0S1ll"e to physical agents via lai:oratory
re$!a%t:h.. fieid stuai.es, a:cd c::d..tic::cd raviey of e:dsti.ng' standerds. Em;ihasis.
in. :t976c was· ~, ident:i.fyinq ha2a:l:dS associated with nonste.ady- S""'~te noise
and to iemi::1nq a:nd ncm.onizing raCiations..

Sevaral. studi.es have bec-n mlderta~ to assess the hazazd of noncontinuous
noise. One study is a catlprebcmsive, 3-yea:r: study aS76-.l9.781 of noise and
h:eazing loss in the paper..mrking industry. A noise e:q:oSUZ'e measuring instru­
ment., the· ftcln'ono-dosimeter, I. -is worn by selec'"o-ed wo:r:k:ers. to dOCl:lment thei.r .
daiJ.y noise dose e:poSJJ%'~.. Clbe '~cmono-dos±metez'· was designed :Ely NIOSE and
has·b.e$:l. s;W:mitted :for patent.[ The offi.ce ~ke::s sEJ:va as nonnoise~sad

. -
eontrols.

In a la1:oratozy study of noncontinuous noise, gzoups of chinchillas were ex­
possd to different levels ot continuous noise, ..mile other groups ~=re exposed
to intezmittent noisa- uth. a -re-;nlated on/off time. ResuJ.ts indicate that it
is not only the amount of acoUS-...ic energy incident LIpon the auditory "!llechanis:n

so



that is hazardous, but a~so the .manner in w:h.ich.. the acoustic energy is dis­
tribnted.

A study of the prev~a~e of impact-impulse noise revealed that about 2.5
m:illion U.S. workers aze ~SEd daily to same noisa of this: type.. rnvest:i­
gations are now unde.r.e.y to iJllEr037e...methods: for ..measuring mpact-i!llptl1.se noisa
and to detez:mine ~SO?es liazardous to lie.aring.

A final. report on the. de"'alop:ment of a field test -metIlaa for ev-c.luating ear
p~ug type~g pzotecto%s:un.~ actual. wcrking concll:tions- was ptJIllisfted
arrosx 76-J.S::lI. A fi.el.d sttLdy fi.as cegtm -using tfie deval.oped. p:ocedm:a and
equipment.

As a follO'W'-Up to the survey of Hearing Loss in the Coal Mining Industry
UUOSE. 76-:L721.. a study lias Oec-D. initiated to investigate th2 un~ctedl.y

h;igh incidenc2 of 17'Iiddle ear pathcloqies fO'lmd. :in coal. minez's.

Unds:!: con:tract". the wc=ld literature plJtll.isb..sd dlJrlng :L97J.-J.975 related to the
careine9an.iep~~ ionizing and nonionizing radiation will be reviewed.
A sta1:e-of-th..e-a:rt re,;ort wiD. De prepazed S'lJmll:2.%uinq th= P~e:lt lite:ratnra.
S~-cifi.c gaps in th2 12ras-ent ~ledg'a of radiation ca:rcineganesis will. fje

identified. and rat:~tionsmade for futl.D:e rasas:ch..

A contract was a~ed to provide the resul.ts of an ongoing study investigat­
ing the potential hazards from. welding. In addition to the naza.--ds from air­
bozne contaminants, the walding process is a high.-intensity optical radiation
source ~osing the welder and other workers to ultraviolet (UV) If visible If and
infrared (IR) wavelengths •

An interim report was received documenting threshold v~ues for cozneal and
lenticul.ar damage in rabbits in the UV region from 295-335 nm. '!he contzactor's
r~ will be publishad as a mOSE Teclmical. Rsl;:crt. Further
studies a:a now umi:er 'W4.'j to. e:ttend this r.m:rk .fz~m .340 .to- 400 lm,.

'!he-<:~ to' develop a UV baza:rd montor"was· completed. The ins~t is
being- e'Valua:ted to dstez::aine i.ts usafulness as a 513Z'Vey !!later. rne Laser
~ Cl.a:ss:ificaticn G1:dde CN:!OSE 76-~831,.. pzepa:ad in cCCl~tion wi.th t:h.e
uci.'ted States~E:n~tal. Rygiene Agency r was updated._ Appro:dJr.ately
Z,SOO-.different Jt.Cdels. of lasers waze classified.

'Ihs rssults of a ccope.rat.i5'e study were pnblisi'l':.rl (NIOSE: 17-a051. The find­
ings s~ that the doses. zecebcd by airline personnel. in tha ope-~tion of
~ X-=ay systems~ tar I5elow: tns. limi.:ts pzascribea Oy- tna OSEP- reg­
ulations. ~y ~e close to natuzal Backg%ound zadiati.on levals:.

Occupational e:posn..-a. to radio frequency UlFr .radiation in tlia tex-..i1.e. I1J:mba=.
and plastics industries was ..measured. At least 7Q.%. of the. B.F po~ sources:
monitored ~egded the current Ef' ~s:ura. standards..
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Resaarc~ bas. besn I;ler;o:cned to deterni ne the e;';ects. of P.J' ra,dia,tion on l~­

phocyte diYisi.-on response. ip. c;nimals c;nd cuItuzes.. c;nd on 13NA and.D~ strueto.ze:.
A publ.ication is being I?repared des.cribing the results- of this- studY'. F'atuza
EF resaazCh. w+..ll concenua,te on potential teza,togenic effects, since most
industrial. F.F SDUZCe.s- are operated b.y women.

Biomedi.cal Support Ser9'ices

Support san"ices CIt:!Iing 3.9:76 included clinical. and oioch:smical service for 2S
heal;~ fIazazd evaluations- and ~CT teclmical. assistance- p%Ojects. Total anal~as
pe:dozmed e:ceedsd 20.00Q. ER.lllations fncl-uaed e:r:ainination of !x;dy" fJ.-mas
for evidence of e:q:JoSDZ'a to organic sclvents,-:metals, pasticides, carbon di­
sulfide, s"teroids, polychlorinated biphenyls (FeB's), and numerous other mixed
e:q=osures.

An.aJ.yt.ical m-~ we:re a~loped and used s;:ecifically for:. volatiles in
bleed. phenol. in u:ri.n.e,. nipptl:tic acids in urine, EO~f s and kepone in blocd,.
and sy.nthstic: estrogens in air. IIi addi.tion,. mei:hcds for the analysis of ozgani,c
tin-s- ~~lsilo:ane-,. fO%mic: acid" and tat%aChl.ozo- and tzoi--=-llitic: an.­
~ides-in: air we::a aeveI~ed_ -

~tQJ:y ~port~ to animal resea:rch. studies on methyl amyl ketone,.
tL....-ephthala:tes r pol.~a1:hmlS'"~oam-.. pol.yvinyl. chloride and bituminous coal.. dustS;>
a:nd 2,2-di:thicdianiJ:ine e:posttres included evaJ.oation of the clinical and
bioch:a:mi:caJ. pa%'aICetezs 2SStjciated with. the biological effects resulting from
these ~sw:es.. Total. analyses exceeded 6,000.

Significant consuJ.tation was afforded ths. development of a clinical chemistrj'
program employed in the Kel~ogg, Idaho-Bunker Hill smelter survey and. in the
evaluation of data col~ected from approximately ~,OOO exposed smelter workers
and community controls.

Dtagnostic: and. research pathology services inc~uded autopsy of over 2,000
- a;rdma1s y pzape::ation ana histOle¢c evaluation of J.3,40a tissue slides; and­
~sien:of 20 I?a~lQ9Yr~ to reS4!a:rtlh.~j§~:9ire~.Eo~i~
p;;~lc¢.s'ts..-t:i:mm9~t the ani-tad States Stlbm:i.1:t-=d 20 casas of ~cted
~ational di eaasa~ dia-g:nostic evaluation-. rn r~se to- a su:rvay of
patholC9ists arid thQzacic: Surseons "in the. United States, :l ,600 physicians

-resp:mdad... '1!i:r:!y indicated. an i.n1:e%est in- sui::lmi.tting- to nOSE. ~2-~OOO cases
per year that e::e considued to- be associated with, or directly related. to,.
indUstriaL e:posw:es or cti.ssas~. Casas s:W::.mitted- woul.d be for specific chsm-

. icaJ. elementCsl. and diagnostic: e17al.uations. .

OVer 1.,400 par-..icI.e anaJ.ysas in n,man and animal.. tissue. smnp~es- were com­
plete;d. Biop~cal cha;racterl.zation of the particles was.made :by scanning
trcmsm;ss;on e.lec1::i:o~ 1lW:roscopy, ene:rgydi~X~y analysis, and. the
ele.ctron .m:iaoprob.e. E37aluations of tnist data, c;s '<tell as cllat fzcm S'llrl"ace
p%Operty sbJdiesl1' eza.made on StlclLJnate:dals as. a.sbes:tos, talc, abrasi:ve
blasting ~te.ri2ls7 ~d coke CYeD em; ssions:.
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Experimental animal research and comprehensive animal husbandry supporting the
service activities and other NIOSH nonhuman research programs included:

(1) continuation of projects on the pathologic effects of abrasive
blasting materials.

(2) factors influencing the carcinogenicity of smelter dusts (including
sul.fur dioxide) •

(3) tUIl:Or induction by arsenic in rats on nutritionally deficient diets?
and

(4) studies on n:olecul.ar mst:haniS!llS in occupational carcinogenesis. These
last studies involve:

(al inhalation of vinyl chloride.
(b) ingestion of methylene-bis-orthochloroaniline (MOCA).
(c) a dete:cmination of the chemical structure and stabilities of

platinun and be:ryllium salts with purines. and
Cd} the cC-ca%Cincqanic. effect of asi::estos and. benzo-(a) -pyrene

(in which. it was shown that as little as O.~ milligza:n of
c:hJ:yso1:iJ.e asl:es-..os. significant1.y enhanced the ability of be:lz
(al-py%se to induce ple'lfral. sarcmcas) &

"I'ha Bi~al and Beha:rlc:ral. Applied Bssc3.rch PX09?am will be closaly keyed
to the NIaSE- initiatives in carcinogenesis ~ terato2enesis. and S1.."D!lort of stand;;;-,
It will. also be keyed to NIOSH initiatives in behavioral and health motivationa.:
factors aimed at prompting behavior contributing to reducing occupational. health
hazard ~osures.-



APPALACHIAN LABORATORY FOR OCCUPATIONAL SAFETY AND HEALm

During the last decade. the NIOSH Appalachian Laboratory for Occupational
Sa£ety and Health (ALOSH) in Morgantown. West Virginia. has become recognized.
as the "Nation' s leading center for the study of occupational respiratory
disease... ES;'2cially that associated with coal mining. For several years, how­
ever. ALOSH has conducted a wide spectrum of research in other areas as well.
This diversity of research initiatives continued in 1976.

IABOR~I-oRY ~.mJ CLINIQ..L INilESTIGATIONS

ALOSH lalxiratory and clinical investigations during the pexiod January l.. 1976.
t:hrouqh Sept~ 30 ~ 2976 ~ included both biochsmical and micromological. in
vitro studies of the effects of inhaled particulates on the lungs. The effects
of silica and asbestos inhalation were shown to alter the chsmical composition
of collagen generated by fibxoblasts in tissue cultures. Asbestos was also
s~ to iJ:cpair the production of inteu=feron induced by virus infection.
~a1JSe intarfezon. is thought to :be a fi.rst line de£ensa mechanism against
i:n£eetion~ this finding indicates that asbestos. may predisp:lsa wc=ke::s to
viral. infection. Studies of the respiratory problems of gzain ha:!ldlers weze
alStl ir.li~d d1Jrinq this ~od.

AroSE raHa:eh has alsa included investigation into ths- physiolO9Y of cells in
lung. tissue. ~i.nq ~976.. t1:Is~ }:)y which heavy m.eta.ls affect call
~cm9s has bee-n fu%'th..~ dafinsd. F%evious studies have sho~ that ca..-tain
h.ea"9Y metals <JneZ'C'UZY.. nickel.. Qbal.t,. copper.. and zinc} alter red cell.
ms:mn-ane SGdium ~al:lility. During 1976. dose-res~nse~_curv.asfor seve~
matals have bee..n defined .. and further research is continuing with other
ind1.lStrial~y iJ:cportant metals. Cel~ physiology studies have also included
research in the mechanisms by which foreign substances are removed fron.
alveolar macrophages by phagocytosis. This process is known to be a major
defense mschaniEm of the lung.

ALOSH physiologists have d~nstrated an increase in chemiluminesca,t res-~nsa

of alveolar macxophages when ~sed in vitro to increasing concentrations of
foreign particles ~ and that cartain meta=olic inhibitors can d..cczease this
re~a. ~..har stwties aze -underway to ati:s:l:lpt to date'j'"m; ne th.s mechanis:l
by whid:t chrni1:c:::WlSSCSlt:a- is inducsa- in mac:rophaqes by fozaign particles.
'Iha ~es: aIso: ara to data:z::mine its pra:isa- ralat:ionship to phagocytosis.

OlJzing ~S76,~ AmSR cli.nicaJ. studies have also included investigation. of the
physiolC9Y of the gas!liqtIid bo1mda.r:t of the Iunq. It is kno~ that su=factant..­
tha liquid Iraterial. lining tha alveoli and. a.i.rways .. has a profound effect on
ths pZessure-VOltm:e characteristics of the lung. This is because of its effects
on tha surface tension at the gaslli~d boundary. The liquid material lining
the ai.rways and alveoli is directl.y ~sed to any inhaled pa..-ticles. 1'h.ere:=o=a,
it is possiJ:Jl.e that one m...ochanism for alteration in lung :function by occupation.::..
e:q:osu:re is a change in character of the surfactant syst61. It is pzo~sed that
fu:tuze reseezch include .. the technique of gas trapping in order to study the
effect of various inhaled agents on the gas/liquid interface of tha lung.



Recent ALOSK clinical investigations have concentrated on determining the effect
of occupational ~os.u:re on lung function. The researchers. used spirometxy?
submaximal exezcise testing? and Y'a.riou~ tes.ts to .measm:e disaase in the lungs
and small air..mys where. conventional spirometry does not reveal dysfunction.

Spirometry , the mea.surement of the ezeathing capacity of the lungs. continues
to be tfle most udely used method for evaluating the effects of occupational
~su:res on lung functions.. In oxde:r fox spirom-=tzic tests to oe reliable?
b.:o;.;avez', tiley Il:l:DSt fie repzoduc:ilile. To lialp acc~lish. tiiis tas"h., AI..Q5E re­
sea--chara lia:7a ae.~opea tile fo:zced e:xpirato%y' vol1I1:E siJIIulator. r.clis is a
derieS' wm.cli. is ca~e o:f ~cing Both. el.sct%ic signals and gas flOW'S".
Tnsss flows- cm:%e~a. to :fl~l-ame~ wfiicli. ~la oe ~ectsa from ooth
no~ Stlbje.cts and tlio.sa so:ffS:rlnq f%om %aSp:irato~ aisaasas of va.-:zing aegzesS'
of pxogzassion. .

Eased on s:tudies using the simtdator and data obtainsd during th.= national.
stua.y of' c:md WQ%ke%s' pna'lJ:l:l:Ca)niosis (in which, ~1%olr.etrywas perfoZ!!:2d on.
moza t:i'.l.im 9 7 00a S'lJljjectst,. spi:ral:stric gnidalines for eqoi~t and teclmiqua
ha;;a~ dS!ialo;ed... iic%k. is r:l.OY beqirminq on siJTdJar guidelines for ths
singls b%aa'th di.fii.Jsinq c~j;.ty test and tha closi:aq vollJ:l:£ or single Maa:th.
ni~tast;..

Ef:ozts~ COZltin~to astezmina tha 1CClst sensitive msthcd foz det-~g
~~y-i:nducadamw7""a Tities in lung flmction. Various p~t.e=s of
the forcsd ~iratozy fio;rw-volmte curve weze me3Sl1:red a!:!jnq fouz age- and peiqht­
match.$d groups selected from the same cohort of 9, 000 working coal mine=s.
Results: slww that flow rate measurement offers little advantage over

0.1

(2)

the txaditiona! parmnete%s forced expiratory volume in 1 second
Q:'Ev1) or .
the ratio of forced expiratory volUl:I:.s in 1 second to forced vital
capacity (FEVl/FVC) in separating- the gzoups.

It was obsa:rvad~ ~'7er, that flows. at hi.gh=r lung volumes waza sometimes
h:elpml. i:l:l. diffezantiatinS brtmdU.tis uom no:nh..-o:ndli:tis. In this s~t of
t:ha stt!.dy~ to1:aI.. ltmg. capacity {TLC} was estima;tad by' e:pam; 'Ming cl.in.ical. chest
X-rays of ~ sUbjects_ RssULts indicate that the lm.Q.~ a:::rxmg the 9",000
S'1Jhjscts had a high=-- 'ttC cm:d residual. vol~ than did th!: nons:okezs gz'Oup.
Ralatinq fl~ rates. to ~solute Itmq v~l~ re:n:aled deczeased flow rates in
~ at aI~ ltmq vol1JD!s". a fact not ~areDt :fzom an eV1"ination of flows
relat=d. omy to e:::pire4 volmte. This study ct:m£ims tzadi:tionaI. use of the
FEV1 and~ F'EV.1/FVC zatio as val.~e indices of occopationally=re.1ated
p1Jlm:mazy dysflmC'tion. J:t also suggasts, ~-:e.Yer. that estimation of al::is~lute

lung' volumes may aU9!llent %e.s.eazch. abi.li.ty to dete:t pu1Jmnary- iJl"!'ai,.".ent.

A cacputa::ized system for inte%preta:tion of chss.t X-.rays aa.s b:=-n developed
tmdsr NZ.OSR. ct:lntract. :in an. efzozt to reduce ths aJtClmt of tima reauired in this
.P%'Oc~a. ALOSE. personnel began ';IfO%~ duzing J.97&;> to instaJ.l ~ test tha
system in NIOSK facilities.

Pze7icus S"tudj.es on nonSItOking coaJ. mipezs fia~e suggested small ai-~y 00­
struction. and loSS" of elastic .recoil in the lung as poS'5'i1:l1e patfu:lgenetic
factors in coal. ~k..~ pnemno<:onioS'is. 'T\:iJO lung ~ction tests which liave
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been found to be useful in detecting small a,~y ~ysfuncti.on are the closi.ng
capaci.ty a,nd the dynaIn:ic c~liance tes.ts$ J;..t is not yet clear,' how.ave.r,
whether pnem!lOconiosis is., a causa,l factor in producing abno~r.ties in yalue.s.
in these. bi:o tests.

:Because complete. studies ot lung mechanics a,ze not feas.i!:Jle for large g:1:0UpS

of' worke:rs. another method 0·; ~ly detection is c~ently being tested.. 'rna
experimenu itlvolve comparing flow. rates at low lung volumes in which the sub­
jects breathe a lis~i1mI~en. m!3tlJ:re ritli. floW" rates of subje-~ breathing
air.' :rt is tfumgh±: that c~arison of tfua-c:a two flow-rates rill reveal ab­
nozmal.ities in the: s:call ~ys <;)f the Ilmgs. Tfii.s" is 5eCatl.Sa7 at low lung
vo~umss7zasistance appea:rs to ccme pri:marUy :f.retm s:m.a1.l ainlays where flow
rates are laminar rather than turbulent. .

Because lam:.tnar flow is affected by viscosity but not density, he~ium/

oxyqaIl.~es (which are- more viscous but less dense than air) offer data
ai:out lung mschmlics which are unavai1.able using conventional methods. If
this test is- fOUnd to- be u-eefW., i.t may lend itsalf to use in studies of a
~~ of. stlbjects·. Ii: is. a test which can easily De re~t..=d after
perlcdS: of va::ying ~Stl%'e to potentially,Qa1raa¢.n-q sUbs'bmces in tha- worx
en~t.

~-tely250' S1Jbjects~~en studied using this techniqus,- but data
:fza:. ccmpa:risons of dust~scdand ncinc::pClscd ~%'k2rs- b.ave not yet be=..n
eva1uated.

An.' ongOing project has been thS-' use of bicycle e:ercise at~ levels:

al to determine the ,applicability of exercise testing to the detection
of early impai:rment of the pulmonary system,

C2} to relate impaizment to type and category of pneumoconiosis,.
(3) to separate the function of the cardiovascular and pulmonary syste!!lS 7

and . - .

(4) 1:0 objeetive~y measure disabili.ty.

u~ a J!'!Cffi'fica~ of th~ Cea:tes 1Ce-tned {o:yg'en eonS"""!tion vs.. fu;are :rate
at 'S11hm='Tima1·~a 'levels}'". app%o:riJl"Cftel.y- 80 ~jects have. be=-n studied'
to, date... ':the. PJ:ocad'l1Ze. is ncn.inva:nve- and requizes onl.y~ collec--..ion of
e::pirad gas cmd the-~t of rasp!:a1:o%y and.: c:azd.ia:e .rates.

ALOSR pez~e.l. h.a"!7a also- parti.cipated in two hsalth. haza.....-et evaJ.uations at.
wcrksitas.. rn one. sto.dy, wozkers e:posed to :l~ dust lr'eZ'e g:ivan questionnaires
Ccova:ring respiratozy symptomsI' smoking histoJ:Y, and job historyl. T"ll-CY also
were given spizcmstcy tests. usinS" bo~air c;:ndlisli:cm -m.ixl:u:ras both. before and
ar...e:z:a~. ,Dnst. ~ling at th.!: ~~laca '<G.S also perfo:c::med. 'r.ae
rasults sho-;ed sane. ca:zela.tion of decline in :flail" .rates nm incZeasad levsJ.s
of d~-t e:posma. ~'l7U~ thsza \GS little ~al~ aif:el:Zence in pe:rformance
be~ controls. and these, ~ssd tQ dust.

rn a s:'Cond.: study-, an ALOSK. team e:zamiEed workezs e::!:pOs:ed to actiVated cb.aZcoal
dust. In this casal' a. survey had !:lesn done :Lyaars- previously, ana, tile:rafoze,
Iongj.tudinal elata are available on certain ~rkers.
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EPIDEJ.'lIOLOGY STUDIES AND ENVIRONMENTAL INVESTIGATIONS

The lazgest epidemiology study undertaken during the period January 1 through
September 30, 1976, was a study of the health effects of dust and diesel e:maust
on noncoal underground miners.

Numerous improvements in ventilation practices in und~rground mines have been
instituted. One aim of the present study is to attempt to detenri.ne whether
these- iJ:l:lprovements have reduced the number of cases of silicosis. During the
first 9 months of 2976, ALOSR epidemiolo9Y te=:IllS visited·~6 mines in six West­
e:rn Statesg One mid-wes'te:m State, and one Eastezn State. The te~ gave
respirato:ry evrm; nations to a total. of 4,626 underground miners. An anaIysis
of the data obtained is cu:=zently under way.

Epidemiology resaazch during: the first 9 months of 1976 also included a mor-~ity

study of metal. m:lne-""S in the United States. The study co~s 12,800 employ-cd.
metal. minars·~were: e:amineiby the U.S. Ptlblic Heal.th Se-~ce in 1958-1961.
The ~se of this study. is to analyze diffezences in death rates a:c:ong
sUb-g:roups o~ these miners.. '];he miners will be anaJ.y%sd by metal. pzcdue:::ts
mined,.. by c:at-~ of pZ1e~osis.,.by oc::c:::upa:tionaJ.. ~oSlJ:Ce to dusts a:nd
t.e:crl.c metals, ~-l:ly cigarette· s:c:o.1ting.. Oc:dng- the reportinq peri.cd.,. rasea....-chezs
ccnti:nusd t:he-ir attempt to·.detemi.ne-~ by searching- death certificates, which.
mine:::s .P:'evio~l.y e:mn:!";:ned a::re now deceased.

Three additional. mortality studies are also under way. In one~ a study of 2 3 960
cot'ton mill workers who worked from 1.937 to 1.941 in plants in Nor-..h carolina,
efforts- have- bec-n initiated to detenc.ine the rital status of the workers. In a
mortality stUdy entitled19Retrospective Cohort Mortality Follow-Up of Dairjillen , "
performed under contract for NIOSE, approximately 10,000 da.iry fa:aners who ~ere

employed for at least. 3 years between 1.937 and 1958, will be surveyed. At this
time, the contractor is in the process of identifying a cohort for study. A_
third study I IIMortality of Public Utility Employees," will. be underta.'<en in
cooperation with the Energy Research and Development Administration (ERDA). It
will be conducted jointly nth the-Tennessee Vall.ey Authority (TllA). In addition

to.~ Cl:mtinuinq p:rojects.,. epide:miolO9Y studies will aJ.so include seveial.
ne=# ~"dity p~jeets,.. Theseine!:u&:· "C:rosa=sact:ional Study of Workers
~sed 1:0. Fib:rOXlS Minerals"," "Heal.th Effects: of Sul.fUr OXides and Sulfuric
Aeid,- Nitzoqan OXides, and. Nitric Acid.,.'" "Medical. Stud? of Co~cial. Oive:rs T II'

"S~of Coal.~_F FneUJ:l:!OConiosis ('!'h:ird Ro'lmd},.... "Byssinosis-Study of
Secondazy rndl.:LStzy Wo~ers,.II' and "Pulmonary F-uncti~ standards Study." A
new mortality study, entitled "Mortality Among Oil. Shale Workers-," wi!r- also
be initiated. during this period.

During 1.976, a n~er of environmental investigation projects currently under
way at NIOSH. were· reassignsd to the newly-czea.ted Enviromc.ent Investigations
Bram:h... and a nt:lmi=er of new studies were planned. The following is a stIlmllaZY of
AI..QSH entirozmental investigations activities 0

Environmental Health Surveillance of Grain Handlers

In this sm.-veillance, medical. studies will be conducted to extend current medicai
data. Also, environmental studies will be conducted in an attempt to quantify e:­
POStl.:l:eS to grain dusts containin9 a myriad of mate-"'"'ials 0
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Worker Exposure to Pesticides

A continuing research effort. this study is on behavioral, neurological, and
biochemical dose-response relationships. It is designed to detezmine whether
these relationships could serve as early warning indicators of adverse effects
on the safety and health of workers in the pesticide formulating industry.
Environmental. support provided will include complete characterization of the
organophosphate pesticide environment to which each worker :is ~osed.

Coal G=sification
.

During- 3.976 ~ noSA signed a contract to conduct a study entitled. ftIndust:cial.
Hygiene Characterization of Coa~ Gasification pilot Plants. It rns study will
be perfor.mad over a 3-year period beginning June 28" ~976. Each of the 3 ye::cs
will be devoted to tiu: study of one coal. gasification pilot pla:nt.

Dm:inq I976 il mOSi es1:ablish-~ a contrad: ~or "'Quia R!:sponsa Evaluations of
Enezw Ralabd~ safety and Heal.t:h ~a:DSo" The ~se of this
~ is to. assist mosK m evaluating wm'Xar ~su:z:a to ~tantiallyadve=~

amditicns in en~:ealatedindus1:rles.

In an effort to identify industries in which respiratory disease may be prevalent,
compxehensi:vc wal.~-through.surveys nave oeen made of talc,. wollastonite,
attapulgite" and mineral weol operations.

Cotton Dust Exposure -- Secondary Processing

During 1976, a project was initiated to study Iu:al:th. effects of worka.-s. exposed to
cotton dust. in secondary prtX:assinq procedures" such.. as te::tile~g and ga--natt.·
in~.

ALOSE is cc:ne.ur.tiDg. resaa:z:ch. desi911sd to o~tain doss-responsa data on lIJ""'OZ"XS%S ex­
p:lsed to. s'tdfw:ic atid~ S'U!fur dio::ide ... nitzic 02ide, nitz09'en dio:dde. and. nitzi.c
acide

In an effort to datezmine the- health. effects as&lci.ated wi:th. oil shal.e mining and
remrting~ a rese~ effort involving a joint agozesment betwesn. the United States
and ths. SQv±et Union has b:en ini.tiated. A representative has made an initial
visit 1:0 the Soviet Union to discuss tha sco~ of the agreaa:nt.



Diese~ Exhaust and Underground Coal Mining

Duxing 1976. NIOSE began a study of coal mines which use diese~ engines in unde=­
ground mining. Four mines wil~ be se~ected for a detailed evaluation
of diese~ emission e~sures. The environmental data from these su.rveys will be
used. in conjunction with epidemiologic results, to determine what effect diesel.
emissions have on coa~ miner health.

Future EnviIomnental Investigation Projects

Indusuial. Hygiene Study of Tennessa: Valley Authority (TVA) Worksxs-
A~q relationship has be~ established for the perfont:ance of studies
relating- to the occupational safety and health of 'IVA employees. In this project
an indus""..zial hygiene study of 'IVA workers in coal fired steam plants will be
perfozmed.

Particle and Fiber Analysis--
mOSK wi.Il attempt to identify and quantify particles and fibers within the
raspir~le size ra:nqa. The iJd~ E1i:!phasis will be on dusts of coal .• fibz'ous
mine:rals", ~." aJ'ld cotton...

Bl.ua COl!az COn1:zcl. G%oup Stud:?-
A small ~pulation.of industtiaI. bl.ue collar workers will. be identified and their
~smas to potential.. respirato~hazazds will be evaluated. Envizomnsnt.5 in
which workers receiva oniy minimaI. ~sm:es will be selected. Once a ;",-cu en­
vironment has been established. as "fzee of e:5:POsure," its blue collar... nonexposac
workers will be ~ed by ALeSR field teams. Then they will be used as a con­
tzol group for ALOSH epidemiology projects.

Accidents typically involve many interze~ated behavioral as wel~ as physical
factors. , Therefore, a ~ogical first step is to attempt to isolate specific
problem areas using va:dous sUZ""C'Cillance techniques. Subsequa:"lt techno~ogica1.

~-Stigations".. then~ can lead to educatiOIlal.. aids and contro~ Jl:SasU-.-a reco!CtS:lda:
tions.. COntzols a::re ~eted pzilleipa.lly toward pravsntion.

Ee~-r,. raxq.nizinq- that D:eChanical. accidents may still occur despite al~ P--=­
ventiva efforu,. put~cularlyin e::r:ra-hazardous- occu:pations. S01ll2 tlersonal pro­
tectiv= equiptent.. in agdi:tion... may be required_ '!he gro"lJDmoork fox ini.tia.ting
this=. e:rtans±va: safety p:mgzan has ceen f.i:cml.y laid. Tnt: va=ious pzojects already
iI.li.tia'l:-=d within tfu:. 0Z9a'l"l; zation can ce cate~:rized specifically as either surva
lanC2'# pzevantion" or p:ota~ efforts.

Surveillance

Survaillance projects involve gathering, ev~ua:ting, and utilizing accident or
inju::y data•. '!his is to eD~~e- the identification of info:cr.ation and technolo¢c
gaps,. establish research priorities, and. measure. pzogram impact. The follO"'..rinq
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are examples of curzent pzoje!:ts in this area:

(1) Evaluation of injury data reported on OSHA 10l Forms--
nUs project involves an indepth re1!ieN of the OSR.?o. inju.-'ry reporting
sys.tem with a vie~h to deter.m.ining its adequacy for fulfilling NIOSH
safety SUZ'!7eillance system requiJ:emsnts.

(2) Pactors in successful occupational safety programs-
'Ihis project is an attanpt to identify those aspects of successful
sc.:fety pzogzams that can Ele applied on a wider seal-e.

(.31 OCcupational. b~s-
This rasaazch pzovid.es for gathe%ing and evaluating existing data on
injuzies re-lative to occupational Im%ns. Safety Research Br-cllch
pezaQnne~ will participate in a national occupational. buzns confe::a."'lce
to idsntify areas :in which. follow-~ action is nesdsd. .

PravsntiQn p%'Ojects pzorlde safety guidance cmd infomation to specific
oc~ti~~s ~haataiJ.edsbJdies in'to pzavsntiva c::m:t:rel m:~s·
which c:an. l:e itllpl~tad to' imp%ov.e safety. '1'lLa fOllowinq aza e::aJ:llples of
ti:.esa p:ejae1:S:- .

Ul ca~ fa.eto%s in selei:'tsd WC%'Zsr aceidsnts-
'!hssa: s"tndias a:re aimed: at identifyinq and amtzo1.l.inq those
fa=tozs: ra~nsib!.e for lUgh. injm:y incidsnce rates in specific
oc~tions.

(2) Safety wczz practices doc:umentation-
This effort prcduces wozk practices criteria and standards
on safety for inc1.usion in the Department of Labor standa=d
setting system.

(3) Behavioral studies in roofing industry--
This project is a detailed study of this high-risk industzy
to idsntify unique behavioral? motivation~,. and psychological..

- faetars of c:on~ce to j~ sa£ety.
(4):~ stan; 1it?-

'I'ba ptl%1:.Q5e of this effozt is to pzcride inft:l=ation on. a. c~lete
~ of:cticms in mich pclstn:al. st:amIity c:a:n be ~:tain:d. undaz
~g ccnai:ticns in ~i.alshandling- situations._

(51 Etrman fa.et.o%S in matL-ialS. hanDl inq--
'Ibis~ is ciizaet-=d to'".l12Zd proviciing factors-evaJ.uaticn of classes
of !l:!a'ta%ial.s hanCUi:n~ equipn=ent and an analysis of injm:y record data
associat:ed:with the usa- of th:e eqW.~t•.

'Ihssa pzojacts pronde for devalopmsnt of c:itaria fo:: personal. protective
equi~t. ~les of th=se types of pzoojects include:

<'21 pszsonal prot:ective equipment ressazch.-
The ovarall objective of this project is to develop safety criteria
suitable for use as the scientific basis of :cea:c:r:mendad S'""wmdazds for
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the ~~nal. protection of wo.rkers..
(21 Fire hazards. contzol zsssarch-

'!his e£fort is delrlgned to l:'eview and evaluate the design of prototype
fire-fighters' glOYes~

In addition to these cont:inuing projects, the Safety Research Branch plans for
the initiation of a variety of new projects duzing the coming year. ~les

of these projects :include the following:

ell Sa£ety Infozmation COlIlpendium.
(2) Determination of Higfl.-Risk Industries and Occupations.
(,31 causal. Factors in. Bl1i1 ding and RigWaY Construction.
<'4} causal Facto:rs in Oil and Gas Ind1:1S't%y.
<'51 Machine Gtlazdinq.
<'6) Ergonomic; Characteristics of Rigfl.-Risk Jobs.
(7) I:r.d.tiation of a National Safety Data Surveillance Syste:n.
(8) Enugy Industry Studies-

'I'ha 'I'~ anti c:ezti.fia.tion Bremen. of~ Appalachian. La!::oxa"to%y fez OCcupatimJ..a.
Safety aIld Esa1.m tes-...s a:nd. ap~Q'\1i!S i1 or cartifies" va:rl01.JS pezsonal. protecti:va
~ a:J.d indus""w:-ial.. h.a%azd~9 instza::a::en'tS which meet strict raqulatozy
~ts for qJJ.a;llty. Thirt,y-six l:'aspiratozs ~:ra appzoved d'lJIinq the period
J~ 1..,'!' I97S? tm:ou~ s~em:er 3CI, 1976.. Six gas and: ~z detector t'tll::e
mrl.ts we::a cartified dw:'ing the first 9- Il::Cnths of ~976 ..

NIOSE is pzapa:dng additional. certification programs in support of occupationa:­
safety and hsal.th- 'Ihesa include certification of noisa dos:iJ:r.etexs, direct­
reeding contaminant-specific gas and vapor meters, charcoal tubes, and 2ersona:'
protective equipment. A:msndmants to 30 CPR II for respiratoxy approvals a=e
~ected. rne amsndEents are to cover single use gas and vapor respira-
tors for specific contaminants. and quantitati.ve dust, :ftm.e, and mist respirato=
facepiece fit tests.

NJ:OSR aJ.-~ testa other Ee%Sonal. pzotectiva denees for thsiz confoma::.ce to
~llcab~e llo..:s:dcan. c:cmumsas stand a::ds• NIOSE. issued .ra~..s on tests of w-alders
fi1 tar plataS' and i:ndnst%ia!. faca shieJ.ds duzm; the peri.Gd Janu.a.zy ~, ~976 J1>

ti::l:=u~ sept~ 30 ... 1975.. 'rests~ also conducted and resul.ts p1Jblls:h..=d
d~q tm:~ pe--icd on women I s safety toe shoes J1> fie:dljle fitting 9'Og'g'les 1

safa'ty~~ a:rld~ goggles.. Thssa test r~rts-pzovida the usa:: w±.th.
val.ua?ole assistenea in the salection of protective equipment. rAe tests indicate
to OSEA whsra p:oble:ll areas in co:l:llmeZcially available personal p:rctectiva dev:.c.es
~. '!hey aJ.so SSJ:Va to idsntify to Itanufacture:rs where product qual.ity im.­
p~ts a:ra necessary.
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DIVISION OFTRAI:ND1G AND MANPOWER DEVELOPMEl.'1I

Those who dra£ted the Occupational Safety and Heal.th Act of .1.970 recognized that
available. trained manpower was an important factor in carzying out th= p~ses
of the law. 'Ihis legislation gave a pzincipal charge to NIOSE, and identified
both EE'R and DOL responsibilities in manpower development and training. '!he
purposes of this Act rill not be accomplishai unless trained pexsonnel requirad
to apply the knowledge dezived fzom researca and used in pzcmmJ.gated st?,ndards
are made available thzough training and manpower developItent.

Sections of the Act give NIOSX t:h!:- responsibility to train and develop man~e=.

T".o.o5a sections also require that the Sec:zetazy of~ consult in this area with
the Secretary of LaJ:xjr and other appropriate Federal departII:snts and agencies.

An interagency agreement entered into by NIOSR and OSHA ~...ates tr in general. that
the Secretary of La?cor has the re5l=Cnsibility to train e:l:Iploye:rs and ~loy&es

in.. the r~ticn~ avoidanca.. cmd pzevention. of unsafe and tm!:lealthfuJ. woUing
c~nd:i.tioDs in enplo~ts covered: by the A~t. rt also states that the Secreta=y
of E2althj> Edut:atiOIll> and we!.fara has the re~onsibilityof incraasinq the quan.­
tity~ the professional. and tsclmical ~etenca of oc~tional safety and
hsalth (OSE) ~~~e.l. 'I'li2sa a:z:a thap~~se sole or ltajor r~ns:i';'

l:rl.I.itiss aze. in ~ttonal safety~ health. '!he~t also~
thai: til!!' uain;nq of the-~t (State. and Federal} apJ..tjyaas who ca::y out
the r~ibil.ities~ the S'saataJ:y of La:cor under the ~..ct is to be conduct-=e.

- by OSHa with the assistancs of moSK- Activi.tiss have been initiated to enable
NIOSE to continually collect~ update. analyze. and distribute data on the nation:=­
OSE ~owe= situation. These include periodi.c suri7eys of industzy and govern­
ment to detezmine the types and ntmi:lers of OSH personnel needed in the futu::e.
The rationale for basing estimates of needs primarily on industry de:rands is that
industry represents the lazgest consumer of aSH manpower.

- A nation-:""ida sw:vey was be.gun. in 1976 to collect data on the occupational safety
and h2aI'th pe::-.:tmn.eJ.. ~kfo:rea_ 'Iha ~y is ~ctsd·top%~a th.e-- foll~-Zlq
iIl£o::za.t:3Jm:-

UJ the m:c?ca::s~ t~~ aDd quaIifications of pEZSt:lnnsl CUZ%ent1.y enplojed;
(z1 a detailed as=ssn:ent of tha e::is'ting usa of occupational safety and

he=lath. ~ers;-
(S) tba p:rasant and silort-rcn demand for occupational safety and hea1.th

WO%ka%S. ac=:rdinq- to- occupation/pzofession ~ standard lndusuial class­
ifi.caticm~ and g~g%aphicaJ. area:

(4) a projection of pezsonnel. requirat.ents for ~978 and ~980;

{51 a pzejection of persmmel ~ly acco%ding to supply soUZ'Ce and the
e:::pacted pzoflle of th2. pe:rsonnel.: and

(6) a fozecast of personnel reS01:lZces throuqh .1990.

Work continued on a: project" begun in 1.975" to look at a1.ternate sources of m:=:l­
po;iJer resource requirements. To exploze additional data bases for estimates of
occupational safety and hsal.tb: personnel needs.. sevaral professional. societies
were raques-..ed to provide manpower infozmation relev-ant to one of the six
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selected occupational safety and health disciplines which they represent. The
disciplines were industrial hygiene. safety engineszoing" medicine loccupational/
industdall.. nuzsing (occupationalJindustriall, health ph¥sics. and fire pro­
tection. Manpower data baye been received from the American Association of
Industrial. Nurses" thg American Industrial Kygiene Association, the ~~ican

Society of Safety Engineers. thE: Hea~th Physics Society. the Society of Fire
Protection Engineers. and the American Occupational Medical Association.

'Ihe project. started in ~975 to define the training and educational raquire:te..J.ts
for heal..th and safety practitioners and. to deve~op curzicu1.1l:Im gu;ide~ines to
mast tOOsa r~ts. has proceeded. as prc~. 'I!uo task/acti.vity "analysis
su:rvay was recent~y conducted. 'rile education/~erience/trainingrequirenents
an:i curricu!.a/career routes for the various levels of technical personnel in the
industrial hygiene and safety professions are scheduled.

Efforts have con:ti:o:U2d to p:ovide professional consultation and te--..hnical.
assist:anc.e tc acadsmie institutions in helping to establish or e:pand occupation:~

safety and hsa!.th. educational. progzaJl'lS. In addition.. contacts during ~976 wi.th
s~ schcoJ. and vccational. scheol s'tudents and teach"'IS highlighted. the
need for cazeSZ'de~in£o~..ion focusad on the occupational. safaty and.

hsaJ.th. field_ A project was !:eqlm. in 1976 to. preduce a careo-r/V"CcationaJ.
education gm,danca paaet aimed at the high schoo~ gzaduate. Ezochures dssczibina
~ dnties. ~e:dence. and educationa~ requirements fo:/: the vazious occupational.-
safety and hea.l.th professions wiI~ be prepared. -

~o, a directory of institutions offering courses, associate degree programs ~

bacc~uzeate degree programs. and graduate. degres programs will be prepa=ed
for the career guidance packet.

COtJ""TINUING EDUCATION

'The Institute' s technica~ training program c01]tinued to operate on a reimburse:ns::.t
for-regisuation basis. OVer I ~ 000 occupational. safety and health practitione=s.
were- train:d. i.D tha 43 courses offered du=ing the period. ~ short co'UZsss ran
frcm S days to 2. ~Xs... and. pzovided 5 ~30a man-days of training-. '!he traine~s

ineludsd O<:alpa1:iona!. safe1:y and hsal.th pzofessionals a:t:d ~fessionals in: the
. fol.1ad:nq clist:iplines cmd ~ciplines:

(IJ oc:npatiCDal. medicine"
(2) cx~atio:nllheal.th nuzsinl1'II!"

(3)- indUs-ciaI safety~

(4) l~%ato%y safety II

(5) ind'US'tria!. to::ti.colO9Y II

(6l- indusuiaJ. hygiene,
(7) industrial. hygiene- ch_"; stry,..
(87 indmrtrial h:yqie~ enqins-c-rinq.
(9) occapational. enviromcen~ la"Y. and

(~O) iIldustri.al radiation/health. physics.

Traine~s came from a variety of employers -- 43 percent from FedeZ'~ agencies, 3
pe%~nt f%cm State end local gova:nmsnts II and S4 percent -from the private sectora

'!he private trainee group included representatives from private industry II inS1.JXa.J.c
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cazziers, trade unions, power and utility companies; colleges and universities, and
pri.vate ~onsultants. In addition to the regularly scheduled. indi.vidual subscript~o

courses, special courses, were presented to requesting groups (e.g., the Occupation
Safety and ~th. Administration, the U.S. Department of the A:l:my, the Mining Enfor
mentand Safety Administration, Ctm!mins Engine, the du Pont Company 1 Hooker Chem '; ce
Monsanto, SO! Corporation" the Florida Industrial Nurses Association I the Florida
Technological. University, and the University of Washington) .

'In addition, courses' developed. by the Institute were presented under jQint sponsor­
ship with. ·sevezal. outside organizations.,

0.) The Rectjgnitian of Occupational. HeaJ.th Hazards courses were present-=d in
ccoperatio~with the A:me:dcan Indust:i:i.al Hyqiene Association in six HW'J
regions.

(2.} The Recogni.tion of Accident Potential in the Workplace Due to Phvsical and
Envirom:cental. Factors couzsas we%e present-=d in cooperation. with the
AilIe%i.ecm Society of Safety Engil'les:s..

(3i '!'he. Iocizing Radiation and Nonionizing Radiation COU%'S25 wsra p:resent..=d in
~tionwith ths. Boeing CoJ:npany"

(4' The Industrla:L Hygiene oem pt:r¥ c:cuzsas were presented in CO-5Ponsor-o=h:ip
1dt:h. the: Uni.VS%S±1:y of Ci.neinna:ti.

(5l The· rndustrl.a!. Emelie Resci:ratorr Protection coursas were presant..~ in
~ticmnth.. the EEECO' CO%pOzation_ '

C6) The FundamentaJ.s of OCCtlPational. HeaJ:th ~"'Ursinq Practice courses were
presented in ccoperation with the State of Ohio Department ·of HeaJ.th_

(7) The S"nort-Ter.m Intensive Training in Occupational Safety and Health course
wen: presented in. cooperation with Wichita State University~

(8) The Occupational HeaJ.th Nurse and Employee Mental Health courses were pra­
, sented in cooperation with five different universities: the UIUVszsit-j' of
california',. Indiana Universi~, the University of North Carolina,
Pennsylvania State University, and the University of Wisconsin •

.The major activitieS in. CC1J%'5e deve~opmen'i: in i976 centered~ the revision and
u;:d.a:ta of lessons and ma'te:rlals in enstinq C01:l:rSaS.. Deve!~t contimJed on
c:Ou:i:sas Which ,,~ initiated _in:.1.9-7S':.

0.) IndusUi.a.l. Hy¢ene E:nqinee-rinq and Conuo1.~

. C2t rndus1:riaI. Hygiene. S-amplin~ Strateqies,
(3) IndustriaJa To:ti~093l,

(.4) Lege.l~ects of the Occupational Safety and Haal.th Act,.
(51 Evalua,tion and Contzo~ of Occupational. Safety Haza%ds,.
(6) OcC'lJ;lationaJ. Medicine for Gensral Practi.tioners,. and
OJ '];he OC~ational.Hea1.th Lecture Series for Medical Students.

T"ne pla:lminq and. ini.tial: desic;n wor..t was begun for several new- courses:

U) Occupational. Health Nursing -- Basic Theory and Update,
(2.1 IntrcdiJeticm to OCcupational. Medicine,
(3) Safet:r P:ro~am Design and Management,
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(4} Industrial a-ygiene Laboratory Quality Control. and
(5) High Schoo~ Science Teachers t Wo:rkshop in Occupational Safety and Health-

-rhe recently completed Recognition of Accident l?otEmtial. in the Worknlace Due to
Hm:.an Pactors course is scheduled for initial presentation..

COOPERATIVE TRP..INING AND MANPOWER DEVELOPMENT

Educational. and training interactions betws-en the Institute and other Federal. agen
duzinq ~976 I'" were dizected toward implementation of Executive Orde= li807 (OCcupat
safety and Bsal.thPr~ for Federal. Employaes) _ Teclmical. training was provids
to 455- sta.f£ mem=ers of Feder-~ agencies and to 26 staff members of state and loce
goveJ:'mlSnt agencies. Couzses gi.ven in the field at the requesting agency t s ~ocati

were particular~y tailo:ced to meet the requizements of that agency' s health and
safety p~em-.

m:OSB participa't-cd with. os:m and Ho-f<aZ'd University in presenting a ~osi.um on
"'Oc:ccpation~Safety and Health for Minority Colleges G B Also, NJ:OSR contin~=d to
c~sp:m~r~ wi1:h ~.,.. a pze~ initiated in ~975 to devalop i.nd1JStrl.al. hyg'iene
cantars se:rv:i:aq~ caici.ng/consultation needs of the small business sector.

T:z:ailrlnq g%Cmu to ed~~~ instituti.ons in ~976 recaived a budqet allocation 0

53,000,000. The g:rants w~a for pro~a:cs designed to prepue rasearche::s" adminis
tratozs. teachers. professional. p:cactitioners" technologists. and technicians in
various occupational. safety and hsalth disciplines and subject -matter azaas. mas
:fUnds ware used for ths devel.opmsnt, maintenance,. or expansion of 44 prog.=a::lS, in­
cluding trainee support at 28 institutions in 25 states_

During 1976, these progzaIllS served 954 fuJ.~-time trainees, ~8 of which received
tra.in.ee support. '!he fields of study included industrial hygiene. safety !l!2Jlaga­
msnt.. safe~ enqinesring, occupational. medicine, oCC'Upationa:L nuzsing, bio­
sta:tistic::s,. and epida::iolO9Y. T%ainiDg was s~ed at the paraI"%ofessionU"
or t..~;ci~ leva1.... bact:alaTIzaa~ le"9'eX,. cmd t:est-g%ad.1:l.ate level. fez rasaa:ch~

te~g. a:wi practicso.

A~taly651. i::l:ain~s not r~aiving stipend or tuition su~ recaived trc~n'

ing in cm~ or mc%a cou:rsas g.ivan in. tha g%a!lt~ pregza:cs. rn addition,.
44!i t::l:ainees sa-=!dng a tar.m:ina!.- d~/diplcma wera trained on a part-tiJ:I:e basis.
Onl.y 33- reca.ivad tuition ~rt.

In l.976, 320 students weze a'.sarded baccala1JZ'eate and graduate degress from gzant
su~orted. insti.tutions. Of th2se graduates, 252 e:re employeed directly in the
field of oc~ationa.l safety and health.

~ shcrt-te:ln continuing education progza:ms: in the occupational ~ing ana :Ln,­

d'lJS'l:ri.al. h:i9iene fields were- active. A total. of 57 people receivad their tzai.ni.ng
in indust:cial hygiene and 1.21 in occupational nursing.

Plans wsz:s !:lagon in ~76 to im;Ilemsnt the Occupational Safety and ~th. Education"
RElsou;:ce Center grant p%09%'aJl! at five academic institutionsG rnase Cantera wil.~
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provide a mechanism for combining and expanding e.:tisting activities. This is to
arrange for coo:cdinated. multidiscipline and multilevel training and continuing
,!ducat iOll in r.lccupational safety and health under a single grant servicing a
ge!JgJ:'aphic region.
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GO~ AND NONGOVEmlliEN!'F...L
COOl?ER..~TIVE UNDERTAKINGS

Major efforts in cooperation with other Federa~ agencies are:

(l) colle1:ting data for mortality studies in cooperation with the Socia:.
Sscuri.ty Administration {SEA},

(2) conducting m-=dical. surveillance of former asbestos worke::s at a pipe
insulation plant and of fozmsr benzidine workers, in cooperation
with the National. cancer Institute (Ncr),

(3") Coozdin.ating industry!ride studies with MESA on clay fiber workers,
hard-rock gold miners.' talc' workers. and ph!:lsphate fertilizer pro­
duction workers,

(4) a:o::dinatinq ~ industxywida study of coal. gasification ;.;orkers wi:th
~ EPA and ERDA, -

(S) fo:m:al and informal. ccopezation with OSEA .. EPA, National. cente:: for
Hsalth Statistics (NCBS) ~ Bureau of Census. NCI, Consuc:sr Pzoducts
safety Ca::!lmission (OSe) .. Depa.rt:l:l:1alt of the Na~1T Natio~ Institute
of ~!l:iiIiIIim'taJ.E:!'!:l:th Sc:ieD.::ss (Nn::EiS).. Inte...-na.l. Rsvan~ Service
(DiS) Ii' SSA.~ and Feed and Dzug Adm;nistraticn (FDA).. as part. of tha

OSEEFS s~c2'aeti.vi;ties:>-
(6) ciavalopinq- cen:tzo!. teclmiqaes to red1Jca CQncantrations of anesthetic

gasas in dantal. ope:ca.mrles,.. in c:::operation with. the NatiomU. In­
stitute of Dental. Research (Er,if).. and

(7) statistical. se%i7ices provided to the EPA and OSBA by the Statistical
Sern.ces Eranch of D'TS.

SERVICES T"O O'IHER FEDEPJl....L AGENCIES

NIOSR supplied industrial hygiene and medical technical assistance to the IRS.~

District of Col~ia, GEneral Services Administration (GSA). Smithsonian In­
stitution, Feda:::u Reserve Ean.~.. U.S. Depart:msnt of Tzeasu:cy, EPA, Coast
Euazd:@ and OSEA.

~da sbdies weza ccnductad in ccopezs1:ion with trade associations
and national and Iced Ial:o% unions. imcnq thesa wera the foll~q:

CIY tne X-ray pezsomle~ hazard study.. conducted in ccopezation with the
Ai%J.ine Tra:cSj;:ort Association...

(2.) a st1Jdy, in coopezat.ion nth the F.lllerican Welding Society, of op-o-ic.cU
radiation fZ'OJll the various weldina ~cesses to assess the- potential.
ha.zards associated with the processes caru:; th!= adequ.acy of prescri.bed
safetyp%oC2d1Jres?
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(3) safety slides. posters. pamphlets. guides. and inspection sheets for
users of power tools. all developed in cooperation with the Hand
Tool Institute and the Power Tool Institute.

(4) t'Wtl films on the hazards of grain elevators and rendering plants.
with the assistance of the National Association of Grain Elevators
and the National Rendering Association.

(S) lectures and talks to trade and professional groups.. and
(6l par*~cipationof members of the NIOSH staff on scientific co~ttees

and in professional organizations.

maSH coopezation with other nations and international groups during 1.976
consisted of:-

(:U dissa:cinatinq mOSH pUclications to foreign r~este..-s..
(2) au'thorl.%ing the Special. Fozeign.. <:ur:rc:nq Program {PL-4801 ~

(3)~qinfo~onwi.th the International. Agency for Rssea.--ch
em c.a:e.caz..

(4} 12' 31''j'!jn~ collal:Cl:ra:tive res~ and pzofessienal. intert:hanges as a
c:o~S ~tional. H-~th Center under Wo:dd H~th Oxgen.i­
zaticn auspi~",

(SJ ceoperatinq bllate:rally and mnl.tllateral.ly in pze1.iminezy pla:ming
~ QCctilla'tiOna! safe1:y and heal.til with other co'tmtrl.es in such
in1:anlationtll. organizations- as:

Ca} the World Health Organization.
(o) the International La!::lor Organization.
(e) the International Social Security Association, and
Cd) domestic organizations having strong international ties.

LIAISON ACTIVITIES

Ncr

An int~cyaq,resent was developed J:e.~-n tha National. cancer Institnta
(NCr) and maSK for ~ezativawou in the area of occupational. carcinogenesis_

Cc.G~czati.va-projects c:amiucted by NIOSE- were funded by NO: in tl:l.e ~unt of
$l mill.ion for th5' transition- ~er~ Jul.y 1. - September 30" 1.976_ Efforts
will be- on-g'Oing 1:0 continue thiS' program..

NIOSR provided teclmica~ consultation in the area of occupational. safety and
hea1.th aspeei:s of energy te~imo~ogies. This incl.uded participation in the ERDA
effort to: deve~op an enviromnental. impact assessment for coal. research and
de'17e~~ technologies.. NIOSE also initiated the process of developing an
intezagency agreement betwasn ERDA and NIOSH dea~ing with. occupational safety
and health aspects o£ energy technologies.
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EPA

.NIOSE began th= second year of a cooperative research program CinteragaTlCY
agreement} with EPA dealing with occupational safety and health aspects of
energy technologies. NIOSE continued to work closely with EPA in laying the
foundation for cooperative work in the area of toxic substances.

MESA (Mining Enforcement and Safety 1-.dministration)

A NI,OSE!MESA liaison g:roup met evary 2 months in ~976 to consider topics of
mut.ual. interest and· to initiate ac:tion~ whSn appropriate. The gzoup W-~

co~sad of representatives from the operating programs of both NIOSH and MESA.
Technical infozmation was pro~ided on NIOSR projects of interest to f1ESA, e.g.,
the studies on talc and on coal. workers'. pneumoconiosis. Technical information
was cihan~ to assist·in the development of' health standards for metal. and
ne:ml!etallie mines and to adCzess problems in such. areas as radiation and nelse
e:pOS'tlZa•.

A joint~. study of the health effects of dust and diesal ·e:U:l.aust ,on
~n=al lmd~q.roumlll:tine%s w=s beqlm..,

OSHA

,Dozing 1975,. NIOSE CGI:IPleted its technical input for the joint NIOSR/OSHA
Standards Completion Program- by compiling 94 Draft Technical Standards and
transmitting them to the ·Department of Lal::or. Notices of availabili.ty{for
public inspectionl for ~6 of these were publish..-=d in the Federal. Register by
the DOL.

Acceptance tests were perfo:rmed for about 40 OSHA equipment purchase contracts ..
The maintenance and calibration services provided to OSR.'i comprise about· 80%
of the total calibration effort of NIOSR.

National. E~au of Standards

The NIOSE ChsmicaI. Refuence, Lal:ora1:oZy has -ftmded the development, by the
NaticnaJ.SU%'eau· of Standa.%dsl' of 5taDdard. Reference Materials (SBM's) for
~les·usm·by~entaland industrl.al.h.ygiene laboratories. These
SEMi s are ra!iabI.e references for verification of J;aboratorles I ca.l..ibration
standards ana analyses.

rns~tationwas developed for NIOSE by the National Eill"aau of. Stand:;,ms
to maa.sm:a occupational. .E:q::osure to radio frequency (BF) radiation in the
textile, lmnber, and plastics industries. -

U.5. Air Force School of Aerospace Medicine

Under an interagency agresment, research was performed to deteI!I!ine the
effects. of RF radiation on lymphocyte division response in animals and cell
cultures and on BNA and DNA struci:ure.



Federal Aviation Administration

A cooperati.ve study was conducted on the doses of radiation received by air­
line persc:nne~ in the operat±on of baggage X-ray systems. Findings showed
that these doses were far below the limits prescribed by the OSHA regulations'
and-were crose to natural background radiation levels.
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OTHER

SPECIAL FOREIGN CURRENCY PROGRAM

rne NIOSE Special Foreign Currency Program (SECP) suppl~ents the domestic
program in research directed at establishing objective criteria for occupa­
tional hea1.th standards. The Pragran is supported by U.S. owned foreign
c:urzencies that have besn determined by the Depa.rtmsnt of the Treasuzy to be in
e:l:cass of normal u.s. nesds in designated countries. ·rhe 1976 NIOSH progra::
incl.udas 6 research. C!9Zac-lCSnts in Yugoslavia ~ II in Poland, .2 in Egypt. and
.2 in, India.

The SPCP activities emphasized research. on the recogniZed occupational health
proJ:ileos of:

at c:m:st diseases. {asJ:as'tosis and pneuc::occniosis1 ..
(2), to:dc indwsUial. c:he:IU.eals (lead, muc:u%y, carbon disul£ide. and

c:a.dmum}, a:rld .
OJ physical. hazazds (noisa, vibration ... heat, and cold).

(1.) c::cmbinaTionS of b.azazds (noise and vib:ration. hsat and noise.. and
hsat and drugs;> for ~lel ,

{.2t behavio:cal and n:otivational problems in sa£ety,
(31 dai.ly vaziaJ::lility in to1eZ'ance to occupational stresses .. and
(4) tes-..s for early detection of potential health !==fects of toxic agents.

A study under way in Yugoslavia to determine the role ef cement dust in lung
disease a:rrong workers in the cement industry is in its final year. A 4-year
comparison was made of changes in lung function among the workers ~sed to
ca:nent~ It sho':ll1ed a '1 to 16% deczease in forced vital capacity and in the
l-minute fozced ~irato:;:y voltJme. The cont:o~~- non~osed w""Or~ers11 sho~

no d..e.c%aas2'_ ~ raspirato:cy signs. alle. ~1:al:s also weza n:oza fz~t
~g. the- cameil't wczXszs. 'Ihs data ct:illeeted se far in the study sUflfOrt ti::l..:e
~llcapt that~e to' csce:c.t dust is an ocCtlpational ~d. It may lead
to: ch%'enic,. ntm~ic~g disassa" including detezioration in res~:ira:tozy

ftmction and an inc:raasa in adverse respi.ratory signs and ~to:ms.These

da't;a aa:: dizad:ly appJ.icai:,le to moSH dS":7elopnent efforts in c:i.tezia for
standa:rds.

Under the pzcvisions of Section 20 Cal Ul of the Act, NIOSH has an active
~ts saction to assist: in ca%%Ying out the functions of ths Institute. It
is for su~ of research,. ~er:iJn=-nts. ds:onstrations 11 and studies related
to occupational. sa£ety and h.eal;th. The govarning regulation. is 42 CFR Part
87. Gxants for Reseazch and Demonstrations Relating to Occupational Safety ana
HeaJ.th.



All infon:a.tion conce:rning grants may be obtained from: NIOSH, Grants
Management Office, Parklawn Building~ 5600 Fishers Lane, Room 8-29, Rockville,
Maryland 20857.
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vinyl chLoride

Ben~ene, bLa-chloromethvl
ether, 2,6-dLtert-butyl-p­
cresol (BM'll), carbon P\Ono~Lde,

fOrIDdlctehvde, hydrogen chlor~da,

hYQt:'ogen cyanlda, nUlsa(lce
pc:lt:'tlculate, phth",tetes,
styt:'ene ,dnd vtnvL cli.lot:Lde

PVC - ABS t:'eCJt'~nd I?c:lt:'tlcu~c\ta

...

..

Ptldq1=fPJ\l Unton Company
pq:)qeo~d, i'eJln~y1."anlt)

I\C, Incluatt:laa
J\moar ptvt.al.on
Mtlton, i?~,

Parm C()nt~a \. 'fl:'~n6pot"ti\!;.lon

Company
Vht144~lphla, rQnnsyL"~ni4

a, J?, C;oodr~oll Compdnv
.CorQ~eal Pivtsion
Marl.;ltta, OlUC)

. CQl.umbQI1 i'roduc;:l:s corpot:"i\tloo
ColumbuQ, Ohio

Walen PlaatLel\l and
Mamlfacl:ln:Lng Company
Colu11\buJ;J, OhLo

Welch PloBttca and
t1anufact;urlng Co...panv
Colu...bul:il. Ohlo

75-8-263

7G-4-HO

75-121-201

75-24-27l

76-29-122

76-28- 112

76-28-'\32



API?BNllllC ~

HBl\LTtI tlAZAllO EVALUA'l'JON 'l'O~[GtW PB'fIi:IlM ~NAT [ON REI?ORTEt ... J1\bIUl\RV ,1. ... SIliPTJilMBER 10, 1976 (continued)

SUQS"A~m(S) 'l'01ClCITV DET, COHPANV ~ ~CATtON

"HE
RDPT. NO.

it • ,- Ii , i; ;, ,

~
l~

8en~ene, Ghloroben~ena,

vlnv~ chlorlCl~f and atrbQJ'n@ P&J:t;;:!1.Q""
ul~~e con~4~nlo9 t~dca ~mP~nta of l~a4

Bery n tum dLJ6 t

B4tyl cellosQlvn acet:at~.

ethyl cellosolve, methyl
ce Hoso lve, nyclrocJl!orlQ
acld, aul.fu~!c l')cld,
heptane, tohlene, blltV1...
aceta.te, ethyl ~lcohol,

lsopropYl alcohol, ethYl
a.ceta.te, ~Vlene, toluene
dllsocya.nate (TPI), tlp
o3\lde, lec)dfumes, mettlvl
chlot:lde, 1,1,2-tr!chlorQ
1,2,2-triflLJoroethane ,
naphtha, fibrous glaQe dua t ,
and dIDffionla

Camouflage netting

An~l-mildew aqenta - Pb
chromate, Sb, Sn, celloaolVQ,

'vlnyl acetate, "loyt clllodele

1-,-

t-

..

OooQtal Rlectrto Company
aU-leone prQ4uota Department
W~~Qfeor~, Maw York

l~W4i!(*l P~nrl.CQ

lnrl".,.\=.rl~Q, lnc;,
~4~ingf Pennaylvanla

Tha fonbQro ComJ?anv
"i9~1~nd Plqnt Baat
llrtcl~~wat;et:', MalEJaachuset:t~

A t. S 1'r1131'1\ tndustdes
Poplar, Montiln4

~ «. fi 'frthal lmtuBtt:' Lea
PPJll,.r, Montana

74-107-279

75-B7-2BO

75-1BO-JU

75-LJ5-128

7')-11')-126



APpmNlHK A

HBALTH tlAZI\.RD fWMUA'l'tO~ TOX:rCtTV: Dt3'l'JilllMINATION RE1?ORTEi ... "TAWUMWl 1!'" SEPTEMBE:R JO, 1976 (contlnued)
~l~- --.-,.,-~ ry ~.~ -,-~----_., , 1 I ... I

.. • • " ", t ,it ~ 4·,·' " .q I'· ....... , t"l , I~ I, --

SU8S't'l\NCJS(S) TOKICITV DE'l', 'COMl'AtN fJ LOCATION
mm

RE1?T. ~O.
• j , ,. i " I I , i ,. 4 It ~ t ,., .-

:r
I,n

Ccn:).lOn cHQul f1(19

Ca~bon tat~ac~lQrida qnd
cdrbon dlaulUde

Grdio duat anil
mdthdthion

Coat ta~ and patrole~

t4~ VdPOfS

Crvsta1Hne sU.icd, benzeoQ.
methyl cellosol-va acetate,
and leacl

LithoHne, mimn:'dl apirltl;l,
benzine, toluene, ~vlene,

acetone, acetic dcld, nH.rtc
acid, styrene, wood dUBt,
copper, Hn, i::lnd zinc

Dimel:hy lel:hvl~lne (P~A),

c~Vqti::llllne f~ee alltca,
methylene blspllenyt lBocynata (~p:t)

Formaldehyde and phenol

t

+

..

+

rem COW:p9~t\t~on

Fl:'pntrllOVtll, 'Il~r:ginlp.

OA~~tlt ~lev4to~ - ~epmtn~t 4
VOftl~"~f Or:e~Qn

QQraUl ~hWll~Or - 'fermhml 4
Vortl~nd, ,Orepon

r~Qt~ctp W~ap Company
PenV~ff ~olorado

Cooper Un~on Sahool of Ar~

Ne", VorJ~, New York

Coopet' Unhm Schoo L of ~rt:

~ew VQr~. New York

MO~f~a Be~n and Company
Vpllow ape:Loqa, Ohlo

HQrl'lp Bean pnd Company
Vollow SprlnSQ, Ohlo

•

75-172--.H7

76-13-JlG

76-lJ-1!6

75-13-265 ,

7'i-12-121

7S-l2-12L

74-ll0-J06

74-110-306



APPBND~~ ~

I

"~LTH HAZARD ~ALUAT~O~ TOKlOtTV P~~~~N~T[ON REPORTS - J~NU~RV t - S~~T~MB~R lO, l~76 (oontinue~)
IV,"". '" I) q. ;:,.' ,'r,:, , .."' I ,~ : ~ - ., 4 __

HHfl
SUBS'!'At'CE em roUC [TV DE'!'. COHPAmf & ~ATtON REP'!'. NO.

P - F t; , HI I, • I r Ji"''; r.... ...,.... .; •

~

Pus~ oontdln~nq co~ton

PUBt~nq powdar(rl

fLbroUB qldB£J

~l~rous qldSB, ~r~ed ~Lnder

, dus t, phano L, fOr:nld ldehvde, ()"c1
ctlllfl\OnL~ Vdpora

f'fee B l HOd

FlcUl: d ...st

FOt:1lld ldehvde

Phenol, methylene dl-
phenyl dLlsocY4ndte (MOt),
phenYlpropylpyrldLne, ben~ene,

l(y lene, to L~ena, dOd pe trp Leunl
dlstLLldtes

..

..

..

..

avnte,~ f(\b~ ~Ol:l, ~m:.

WL~~~~apQ~t, ~~nn~y~vdn~d

rL~~ebQ~~~ CQtpp~~tLon

atOQ~tonf Ca~Lfo~n~&

Tha ~~loto~ CO~po~dtlon

Ch~~~eijt~n, Il~tnoLa

owan6~o~n~n9 f~hefgLdB Corp.
Newa,*, Oil to

Owe"~~CQfnl"Q FLb~r8Laij Corp,
New8rlt. OhLo
OL~n Co~po~4tLon

pL~94h FQraB~' No~t~ Cdr:oLtn~

corh~rt RefrActorLea
f-t04 La" Lt la, lCentucky

corh$rt nefr~ctorteB

~o~l~vLlLe. ~entuckv

76-L8-288

75-L8l-287

7'i~78-264

74-B6... 26Cl

14-86-26q

7S-l04~l2S

7'i-lBO-281i

7'\-180-28'\



APP~PlU ~

~BA~TH HAZARD EVALUA~tON ~nlQt~V PETE~[~ATtON REPORTS ~ JANU~Y ~ ~ SEPTEMBER JO, L976 (cootloued)
-, I .... ' I • • I I , i ; r

I 'Ie" I j ,I 'l; , - - ; ... I' f,;' ;

~....

SU8ST~NCIi:(~)

I ;, , I I" ( ; I 4 ,', i I

li'r:ee s ~ HCd

[~o~ oKLde ~ume, Cdr:~Qn mQn~

OK ~de, .and au' fur: 410)1 Leta

Free alllcd, ~r:on QKL4e.
nulsdnoe dust, dod oll mLgt

Fumed aL!Lca powde~p pn4
mLcd.

Her:blclde
(Weed-B~Gon)

HeKdoe, dcetone, ethyl
dcetdte, methyl ethyl
I~etone, laopr:opdno L,
ethdooL, methyl l80~utV~

~etone, tolueoe,dod butyl
doetdte

tnor:qdolc me~cu~y

[oo~qdolo mercury

TO)(tCtTV DET,

..

...

.. ,-

..,-

..

..

r COMP~mr li IJOCATro~,

WhflQl~n9 ~~~~Q~u~qh steal corP.
a~Qu~anvl~la, Oh~o

'fll~~ttPR P~t~QhurB~ Steel Corp.
6~eubonvlll~, O~lo

Pe~ub~~a St~el COr:pofdtloo
(::~~VQ~~Od, oltLQ

a,w,a, eUtoonEl Cor:pordtLo~

QtvlQ~on, Stauf~er: Chemloal
Cpmp4nv
Adr:~4n, Mlohl~dn

C~aQaLo ChemlQ61 Compdnv
O~mQ~n, New JerseV

p~w Footwea~ Compdny, [00,

Webster, ~dBBdchusett5

PDv ~, V4aqe~, D.D.S .
~~~tt~, P~nn8VLVdnld

Q. A. Rl~dell, D.D.S.
C04V, WVomlnq

HHE
REPT. NO.

74~q-27L

14 ~q-21l

75-l29-2H

75- LB1-lO 1

75-2-2B2

75-LQO-H4

76 ~69~ 121

76·41)-IL1



l\PPENDIK .,..

HEI\.LTH HAZARO EiVALUATION 't'OlUQtW PJil1BRHtNA'l' [ON RElPOR'l'S - J~NU~RV J. ... SEPTEMPER 30, 1976 (cont inlled}
~~-- i 41 I'.~ " '. 1 (

, I 4 '~i i I r- -1\ l:t • '. c-·-.........--......----------

SUBSTANCE (5) ~_-''l'Q}[{(~IT'ly!!l''='_. . C~PI\m! 6i J:.()CA'l'lON
HtlE

REPT. NO •
.----~--- -~- .1' ~-- ---,--~~----...............-~I~-~- ...'-.....-.._-.....------------ ...,.----------

:r
II)

Jnorgdnic metQll~V

Il:'on o~~lde

lron oJ'lde and c(lrbon PlQn~:urLc:ttt

Cafbon mono"lde, ozone, an4
ni.l:t:'ogen d lOKlde

lto'1 o~ide, lsoptopropyl
alcohol plus aromatic naphth4,
and Kylene plllS aromatic
paphthli\

+

..

t

..

J4V lnQt~um~~~~ ~ SpecLalty Co,
ClnQtnn~tt, Oh~p

T~tU\QPOy:\;4t~on Proa"c~s olvhrlon
Natlpnal Steel Cot:'POftltlon
Port~ge, lneJtM&

El~ctt'omot~ve-P~"lp~on GMC
(rlan~ a) chtC~~Q, 11~tno~s

Elec~romPt~ve-Pt."1.fJlon GMC
(Plant a) Clltc~BO, IUlnola

Steiger T~~cto~, Inc •
Far9Q, ~ort:h. Pakot"

76-49-312

74-60-255

73-185-256

71-185-256

15-JO-266

on mist, tdchlot'oethane,
molybdenum, total dust

J2 and JR epoKvresln t

~t~tser Tractor, tne,
fargo. North Dakota

Weatlnl1housa El('lctrlc cot:'p.
EdSt l?lttsburg, Pennliylvdnla

]1)-10-266

7S"..L47-11B

l,l,l-tt'lchlot:'oethane,
lead f t In, aLcohol bdsed
flux, naphthd,anq lwlene

WeBtlf\ghoUB~ ElectrLc Corp4
Baat Pltt9hu~g. Pennsylvania

75-U.7-118

Mercllry Phlll~p J~ »Ar~, D4D.8.
Lardffl~e, WyomLn9 '

75-l9B-29L



AI?PElIDr1( A , ,
USAL'l'H ltA3ARD lWALUA't'10tJ 'l'Ol;lOlW DE'fISRMlNA'fWN llEPOR't'S j Jl\mJ~~V ]. .. aEll'l'Et-ll)ER10, 1976 (cont lnued)

... =---t • • lP I, ~oq, 'V f Ii, FT - 11-

~ .11 , ·ill 1f=*'''' .-, ' ~ ., 4",

'1.'OKtclrry omT.suaSTANC~(In

Hflrcut:v

Mercurv

COM~ANV ~ LQCATlO~
--q ~ Ii t I ,II i "'., , ,,' • r,.

Pa4t W, F1Qm~n9v O~P.s,

Cl1spel", WyclJllimv

HarQl4 A, ~acon, P,P,S,
Rlvarton, Wv()m~nq

UHE
REPT. NO.

76-2-292

76-U-29~

~
l{)

MerCllt"'1

Mercury

Mercurv

Methvlene dlanHlnp,
mel:hvlene bie (4-cycloheKyl
isocvanate), methylene phlQ­
ride, 1., 1, l-tr~chlor:o-
ethdne, nltrlc acid, pvanl4eQ,
IwdrochlorLc ~cld, aodlum t'tVd,J:'o",
ide, nlckel,. chromium, an" t:rl...
chLoroethvlene

MethVl ethyl ltetone, ilcetone
toluene, methyl ce110601ve,
dldzOnlwq sdlta, azo dyea,
and nulsdnce dus~a

t J. ~, Qovl{\f), D,D.S
Cheyenne, wyoming

"dr~tn Hdfi~~t~ CO~P4nv

Bal~~~6, "~l'Vland

Bruce W, WeathefW~, D.D.S.
'l'arl'tngton. Wyo",Lo/tJ

Generfll 1!ll~ct.v:lp Company
Wdynasborp, Vtrgln11)

OAF Qffioa Sya~ema

Dl"LaLon
Johnson ctty, ~~W Vorlt

76-6-294

75- L86-102

75-196-2QO

74-l29-268

74.. LJ6-284



APPENDtlC ,.

HEAI..TH HAZARD IWALUATION T01tlCJ'J''l Pf,TF,RMINATION REPORTS ... ~Th"'UMl.V :). - SEJ;lTlilMBEa JO, 1916 (contlnued)
,; 't-

/tl't..
o

SUBSTANCE(s)

antoa dust;.

Mlsc. ~ber mt9. chemtc~l~

Cd~bon mooo~ide, P~PJ, ~,l,~~

trLchl.oroeth&nt;l, pot.aqal\lm
hv~roKtde, and 80dium hydrQ¥tde

Ni.ckel dnd C<lctmtlUtl dustQ

Nltrous oxide anC\ hatotllfm6

N-mel:hVld~cvclo­

he3cy1amlne {MCffA)

Methvlene blaphenyl
lBocyaoate (Mot), lead,
dnti.monv, arsenic, ntckal, 4)hl:om~UJn,

formaldehyde, methyl. flletau.,crV14te, an~

organlc Bolventa

on mlst

•'OO}{[CITV DET.

t

t

t

l-

t

COMPAWV ~ WC4TtON

GAF oftlcC) aYQt:ema
OlvJalon
JQhn~on ~ttv, New Vo~k

Goodyear Tt~e & RUbber Co.
st. H6fV6, Ollio

"ara~hQnl Pfttl:e~v C~pdny

Wl\qo, Teu€u~

WlJlch~pI:Ql: flQsplt:al
Wlpcl).eQl:er, Mas811chUBett;.s

6tor896 TochnolQ9V
Corpoj:'()tlon, tno.
~U~QV.~:U.(' a.od Bt:ool1\f lelcl,
Colo):'ac1Q

C.S. Dra.ln;t.n Company
HI:, Vo.rnoJl, Naw Vo~k

HHE
RFoPT, NO.

74-136-284

74-7-270

14-1-6-212

75-151-259

75... 25 and
15-163-305

75-91-257



APPENPl1{ 1\

HEALTH HAZAIRP EVALtJA'1.'tOM '1,'OX1ClTV PE'!'ERMINATION REPORTS "'" Jl\NUMW 1 Y" av,PTEMBER 10, 1976 (cont1nued), ~

,-- ---- ~ -~ .._---,--- -.-..,----~_.~~~~,~-.~~~_.-----~~-- - - - ---. ~_.~-----~-"..-,....--.....------.,..,..---------------------------

~
~

SU8S'fI\NCR(S)

on mlst

on m1st

Met~vl iso~utvl ketone CHIQKl,
butyl cellooolva, met~~nQl,

toluene, methYl ~thvt ~etPue

HtEK), methvl-enQ ch1o~tdf) f
xylene, no~l butYl aQet~t6,

alumlnum, lead, zinc, chfomhun,
nltttc aclc:1, anc:1 lWdrochlot:'~c

4cLd

Particu14tapolyoyclic
organ ic matter (peOM)
as cyclohexdoe aoloPlea

Pdrtlculate polycyclic or-
ganle matter and benzo(n)py~en~ (BA~l '

F luot:'ldes, manc;r&nefla, 4\n(\ lron Q~lde

Particulate polvcycUc
o~ganlc mal:te~ (PPOM) and
polvnucledr a~omatlc hydro­
cd~bons (PAH)

'l'OKtcr'l'V PET.

..

t

t

+

..

COHPANV .& UlOJ\TION

N~t~o~~l at40da~d Company
,C~rbpn~A1Q, P~nnav~vdnia

W~Qt~fn G~~~ Corporation
JamOQl;oWll, NOftl\. Pakota

WeQt:6rn Gtlar Corppratlon
Ja",eot:owp, North pa~ota

W6~teJ"n RopUng Cpmpanv,
S~11af9 &"~rqu!~ noofLn~ Company,
A. J, SMrl;; Roofing Company, anc::!
~ha Qqal~tv Rooflnq Company,
A Jotllt. V4'mture
I<anoa8 Olt:.V, Htaaour:L

tca.;J.Oel; Alum~num and Chem1cal Corp.
Ravenswood, west Virglnia

{{aloer Aluminum and Chemica' Corp.
Ravenawopd. Went V~r~Lnla

Sallets an(l M&rquia,
~. J. Sllir'~, Western, and
Qu~litv Roofln9 Compdnlea
14enelcf'., l<ansae

"HE
REPT. NO.

75-153-3l5

76-2)-319

16-21-319

75-194-324

74-25-261

74-25-267

75-102-304



APPENPllt A
"BAtT" lU\ZARO Wl\liUA'l'ION ~Y:C~'t'V J)f!:'l'ERMINA'l'~ON REPORTS", ,:rl\NlJARVl ":' SEP'l'EMBfilR 30 f 1976 (conti.nued)

FiJ IV' , I P • •

, 1_ r ""',n.'I',. \ .jJ. \ ,

SUBSTANCE (8) 'OO}[[C1'1'Y Pfil't'~ COHP~wy ~ LOCA'l'JON
"HE

RE l?T • t~O •
..... --~~·-- T· '--~----'-----"-; "t~~~.~~~~,~.~.-..•,-.-~ - .• ----.-----,.----. ~_~............,... ..."..........

If'
~

F~broua 91~Qa aBp"al~

~~r~hloroethylen~ an4
sodiulll bvctronlde

Ledd, nulsance cluat,
oU m~Bt, weldLnlJtl\meq,
fluorides, llItnc phlo,..~cl~,

HEK, el?ouy resLn,,;lnci ",efQu"

Cdptan, perchlorome~hVlf

mercdPtan, chlorine, linct ;tmtc1(l

PetroLeum dlstillates, ~ceton~ ~

to Luene, methyl athyl l'~tontl,

dnd helc,me

phenol, formaldehyde,
i.sopropyl alcohoL,
tl:'lethyldllllne, ethylene
glycoL monoethyl ethe~,

Lsopr:opv1dcetdte, dnd
U-PlropvL4c etij.te

t

.. ,...

t,-

'S6l~'~Q an~ M~~qutB,
A. ~. ahJ.l=l~, W~Qtern,ancl

Q\.J(Jl:~tv llOoflnc;r Compan~ea

L~'ltll&~, J(qnaiUJ

'h~ Fpu~~o Co~any

"mooro, Hal3a~ptlUset;ta

c~\MQ Chel\\tc4l-, lnc.
~~r):'Vf Ohlo

Fron~l~r Airlines
penv~r, ColoradQ

form!04 Corvo~~tlon

cinotn"6tl, O~lo

75-102-304

7S-l91-289

74-91-296

75-l8Cl-271

75-l45-321



APPENDIU A

"reALm HAZ1\~D 1iiV~UATtOtJ TOltJC1W Dl!i'J'EPMlt-fATIOW REPO~'l'S po Jl\w,.nv 1- .... SElPTf1MBreR 10, 1976 (contlnued)
.. 4",!,,!" .-,..,..-.. ,I 'I I i

73-123-298

"HE
SUBSTAtiCe(S) 'J.'QXIC[TV DET. CONPAtN ~ l.OCA'l'ro~ REPT. NO.

--_._-_.~~~-----------------~---_._-----_.~. --
-------,~ " ., "._1, 1\ -_.- -- --," -~-_._--~-- -.,.--,. ..... ----------y---------;"'"""T --~-~ ----f·-·~------- -- -~--,--

{;lolvvlny1 clll.or:lde .. OMlJ?b~l1. PJiJ,Qtlots, :fnc.
amo'~e clndf"mf)~ and sotH~nf)"ttl4¥, New VQr:1f
ol:'ganlc solven~a

Vlnyl chLoJ:'~de

Po Lyv,~nVlpVJ:'r:ollclonf),

eth4no1, Lsobu~ane, and
li'r:eol) 11

,..

Campb~U. Pleat:'lcp, Inc,
Sch~nQc~a~y. Maw Vprk
Rat:1~flnt; J4tll-iV J3eat,Jtv E;aLol), Jne.
Denv~r:, Colorado

73-121-298

75-128-262

:r
1::

PVC cement

SHlC(l' ..

Wa~ar W~ll Dr~lltn9 Companl~~

We~t~rn T~nneijsee

~law ~p, fpundry and Mlll Ha~

chlnery, toe" WarwQod PLal)t
Wheel-1mr, W~~t V~r:C;J!Lnla.

75-16B-309

74-97-296

Phosphine, me~a1.fume~ (Hn,
Nt, Fe2, 03' Cr), and eal­
alum o~lde

Blaw (CnOle Voun«!ry and H1 tl Ma­
chlllery, Inc" Warwood Plan~
W'heelltlR, Weat: Vlrglnla

74-97-286

Sodlum nydrOlclcle and
butyl cellosolve

SoLvents, cleaners, anq
fungal orqanlsma

Robel:'t~ p1es01 Servlce
Garden City, Geor~la

CLnolnnatl JjjnquLret:
CLnctnnatl, OhLo

75-103-261

75-187-12ct

StVl:'ene New York Telephone and
Telegt:'a.pJl. CompanY
New Vor'~, New 'loJ:'lc:

7l)-17B-2ct'l



APPENDI1[ A

HEALTH HAZARD EVALUATtON 'fQ1UClTV DETERM(NATlON REPORTS - JANUARV ,1 - SEPTEMBER 30, 1976 (continued)
--~---~ .._-' ._---~_._-------- ---_. -_.- -----~ . - ---,- ----~

~
.flo

SUBSTANCE(S)

Sulfur dlolt1de, formaldehyde
phenols, alld heavy metal!)
(cobalt, lead, manganeae,
I:1n, and vandtum)

SulfurLc acU

Toluene, cadmium, lron
oxide fumes, and combined
exposures to lsopropa.nolt
methyl ethyl ~etone (HE~~ Alld
methyl isobutyl Jtetone bttBK)

Vinyl chlol:'ide, p1asticif/lf:}l:'s,
aldehydes, cyanide, buta­
diene, and acrvlonitrUe

Welding fumes and qases

Cyanide, hvdrochlortc ac~d,

nll:ric acid, nlci~el, hexavalent
cnrom ium, sodium hydroltida,
lead, and nubance duot

Wood dust

FormctLdehyde and pheho1

TOK[C1TY DET.

t

..

..

COMPMnr & LOCATION

RvcrQ.ft, tne.
Co,:vall.Lo, Oreqon

Adolph Coora Company
Prewe~v Warehouae
Go\qen, Colorado

Heath Pimrlneeri-ng Company
fort Co1.1~n9, Colorado

Goodyeat:' 'l'Lre 6f Rubber Co.
GadSden, Alabama

FalrbanJts Weighing
Division Colt Industries
St. JohnsburV, Vermon t

Fatrbanlts Weighing
DlvJotop Col~ IndustrLes
St. Johnobury, Vermont

Masontte Corporatlon
Evendale, Ohlo

MaaonLte Corporatlon
Evendale. OhIo

HHE
REPT. NO.

76-30-126

76-26-120

75-79-131

74-120-260

75-109-110­
L12-114-274

7'i-109-110­
1l2-U4-274

75-1:9-276

7'l-19-276



t\PPBNP1X ~

"BAUCH HAMlID Ji:VALUI\TION 'l'OxtCl'rl PETERMINATWN REPOR.TS '" Jft.JlIUMl.V, l ... SEVTEMBER 30, 1976 (continued)

=
=:;=:::;;:::;:::=====::;:;=;::::~:::;:::;::;:::;:::;::=::::::;:: '--,..-' t" ~~

'I f·-t., ,", -" .,., ; or-'"'' I 't ; :

spaS'l'ANCE(S) 'l'O){~C[TV PE't'. ~OMF~NV ~ ~OCft.TION

lIHP.
REPT. NO.

4, , , "0 1(,. fEP 1" ,po .-----

:r
til

Xylane apd
dlmethVlformam~de

Ky~ene, dlmethvl~ot1llamiQe,

benzene, and tQluene

Zlt'c'onlum dnd
hafnium

t-

Tha WOOq ~l\134,
aall~ M~A4, N~w J13f~ey

Chem CleAn
Hlldaon fc:fU·Q, New Vot'lt

,Amax Sp~c~~lt~v H~~41s

P~rk,~rQbut:'v, WeEjI:. V,~rg~n ltl

76-15-10 l

76-57 - 107

74 ...18... 297





~PPENDIlt B

,1'2cmn:CMJ AaOJS'f.'ANCE - JANUARV 1 ... a~~EJmIllI\ :to, :1.976

'fA No.-
76-:).7

16-32

16-34

76-12

tD 16-30
J..

16-23

76-24

16-26

76-27

76-29

16-49

16-51

~QtallU·pl\mant:
--..-~-----~.~ ---'.--

Intef~81 ~v~nup ~6fVlce

oiotflQt Qt col~i~

GS~

NtOSn-"o~9~ntQwn

Smitbaon!~n !nqt~tut!on (NZP)

Blu6 8t~4 QUQ PPdy Company
Ii'o):'t Vall(ly, GA.

Warcl Schoo1 BUQ l":9. Company
Conway, Art~n8ap

C8tpeQt~~ Body Wo~k$

MitchesQ, ~n~lanQ

Wayne Co):'voration

Tool steal Gear ~ ptnlon Co.. .

HEW South portal Building
Washington, P.C.

Columbus JnduQtrtos

Subat8l'lO() bJ)

CO, NO, ao~, 03~
NO~, ~Q~ vent:tla~ion

Aol,l()Qtop

Aaooqt;QQ

NotRQ, 801v~nt,

r~, Cd, and v~nttlation

Aabeot;oQ

Noiee.

Noiao

NoilJe

Noi~e

Carbo~ mono.ide, Stoddard
Qolve~t, ~tne8, metal
duet/fumea, nolQe,and leael

AsllastoQ

~et~yle"e ohlQride

Report
Date

2/3/76

2/12/76

2/18/76

3/3/76

3/3/76

4/8/76

4/5/76

4/5/76

4/5/76

4/15/16

4/8/76

4/15/76



APPl!:tJDIX II

TEC~ICI\tI naa1fI'J'ANCIll - JANUARY l- SEll':J.'Ii1t1BER 30, :1-976 (continuecU

»erourv . 6/22/76

AsbeotQQ 7/14/76

Carbon JIlQno~tde 7/13/76

Airoont~inantQ 7/13/76

AsbeotoQ 7/8/76

AabeatofJ 7/1/76

Merourv 7/1/76

'l'A No.-
16-22

76-39

76-41

16-48
;

If \
N

76-56

76-35

76-37

76-38

76-40

76-43

76-44

WIOS" f~g:Ut~y

Sal~ ~aJtfi,) ottv, Ut&""

SmithQon~an In~~tt"tion

Washingtf,ln, p,e,

Inte~nation~t f~pe~ Co.
CincirlP~t:l., Oll:t.o

Feqeral ReQQrve Q~n~ of
Cleval-ana
Clevel.im~, OlltQ

Linqen Chlo~tn~ ~~oducts, Inc.
Linden, New q~~aey

GSA Fie14 SUPPlY Service
NeW IleClt()r4, Hal:iQ.

u.a. Dept, of Wreaaury
Waabington" 0,c.

EPA nu:Uding
Cincinnati, ollto

National Soienoe foundation
Waohin~ton, D,C,

JFK Butldin~ ~ GSA
Boston, Haoo',

u.s. COB$t Gua~d Station
DAntl'll t"!l in 'tr:l

safety ~ ~paUQtftal

bygiemt Qutvey

AabeQtQQ, polea, and fio1vent~

SolventQ, notle, ~nq ca~bon mon­
oxiqe

J,.eaCl

Report
Date

5/11/76

5/13/76

5/28/76

6/25/76



l\PPENDlX Q

~C"NIC~ AaSl6TANCE - JANUARV 1 - SEPTE"p~n 30, ~916 (oontinuad!
___________...... T"--~~- -~~ ~.~ __n" _ -~ .

TA No.

76-45

76-52

76-55

76-57

!
76-61

76-72

76-82

76-83

76-86

76-75

EatabliQlunent

PHS Ho8ptt:~l

flootoll, "~B8,

GSA ftr~n9 fl#n90
Chioa90 , i1.,J..

GenerfJl K:Uls
Du].ut:h, ":f."o,
Eight 'oft Gr~!p 81evator
COJllP&n:f.66
Sllperlo~, W:l-ao,

Juatice ~~ntQr PhQot!ng Range
Clavalan4, OldQ

TreaQu~y peparbmept
Customs Ma!t ~~nch
Nabl York, N,V.

u.s. Coast Guard
Train1n{J Center
Alamecla, Calif.

Bohn &Snead, Ina,
Dlwton, Ohio

South. PEW Build:~n9

Washipgton, P.C,

State of New NeKloo
Law Enforcement Academv
Santa li'f,l, Maw Mta-u::lco

8ubQf:llnQEt{o)

"erp"r:y

C4rbop moncmtda

fbQQt:Q~~n gr~!n fumigant

a~fety fi Qhemioa18
fo~ t~e~tln9 9r~:l-n

J,~f;\4

NQtaQ

J.,ead

Fibrous gla06

W~rfarin (rat poison1

~e~d/ventilatton

Report
Date

1/2/76

7/10/76

1/30/16

7/28/16

7/20/16

1/15/16

7/23/16

1/23/16

7/29/16

8/17/16



APPE~DI1t B

~CH"IC~ ASSJ~TA"CR - JANUARV 1 - SEVTEHPSn 10, 1976 (continued)
! l' , ij

'fA No. Eol=ltIlU·fJMttnt RllJ)QtflnCaCQ)
Repo.t:'t

Date
------:-----------...---.....,-..........------ --.........- ......- ......., -.....--....-.-------

·x

16-68 Ortho Pha~ac~"~lcal, Inc.
Dorhoo, rue~to ~lco

avnth~t!c at~rot48 9/30/76
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AffB~I~ D

J~dq'~fVWt4. Qpl~~.olQUlo n008,rO~ 8t"di~o Qf 9P~'PAttgn.l C.fotPQ9an80l~
---------~- ~-------------~-, ------~ .. - - - -', -'--:-',-~- -_.-.--~---~----, --~--'----- -------

OOoup~tion~l Grou~ ~Qpeot8~ au_qt.

D~Ql~"fJ
nollV9Il"1 gndo¥'
lIlV'!I~l1J~4:~')R 80urol' of p~t, 'tl/po Qe fitudv

Imp1io~tionQ fOf
Occupational lIoalth

~

Antimony omolter
workero

Qory111u.­
froduction wo~koJ;D

M4:llac>nv

P4)nl11ulI

~U~,"*nt
f41lJgh'ltorv
,UUI'O"OfJ

pnvIUC)ul"
\1M r,uUunllnl;
l"osplw:,l:ory
«U04)llIlft' .

Rmp1o~nt t.~~"Q' ~. R1JU-OQp8oU"o ~hoft ~. Euploratory rooellrch into
8molterq IItu4v utili~ing ~ifa- tho association botwoon

~.blO ~8thod to ~~illo on-tho-job exposure And
P."Qo-opecifio IQrta1ity diseaQO manifestat10n

I Q. ~nduotrial hygiono D. A~8eo6mont of in-plant
01'" ,ir lJiUllpUnlJ ourvoVIl contaminant levo18, workor

8xpoaur08, work praoticeo,
and onv1ro~ental control.

A. ~p10v-aQ~ flJ•• '~, P.tro8J,loctivo ~ohort A. EVdluatlon of postu1atod
of ~rvl"" I'f4)dUQ... otudy ut111zin~ !lfo- Ils6001at10n ~etween

tio.. p14Ilt:13 table ~ethod to ,xAm1no beryllium 0llP06Ul:'0 And
ciluoo-speoific ~rtlll!ty lung clinoer

n. Bervlll"" ~••• 8. ;nv~,tlglltionof D. Disoovery of prev1ouo1lf
J;oglotrl! O&UOOO of no", hoW1Uum unouopeoted 111 effects

41.11418000* fr~ low lovelo of
e)lJlo8ure

1 Studv conduCt41d prfmArily for tnvQQttaatlo~ Qe oarclnouentc offectol hOWOVDf, go~~ftl~"n.nt ,ff8~t' alpo ,valuat.d
• Study boinu conducted under "IOSIl COntr,ct po. 99-13-49



·PPBNDI~ P

In~~,tfVW.4. ~p.40.lq,OV.o ~Qearch Studio~ 9f OCCUP'~~Q"'. ~Jo.Qog.p,.l, (continuodl

..~--;;--.--.- -,---- ------ ~~

7
N

occupational Group

J,oa4 omenor
ltfllrkora

SQQ~9te4 Ag,nto

LQa~, arQonlo, "
c.dmi~, ,n4 othQ~

cQl\tlllllii'Ulnt:1J

I)l~lCllJ.<J
IIQIJp,lnlil. Undlll:
¥m'8lJHuat~oll

"tUgnlln" 4r14
npP!BllH~~ant

,U"OIlIl'"''

SouroQ of Oatl

A. ~plov-ont f~'~. 9f
pt 10a4 o~.t.W'

~. B)uualnoU~" of
curfentlv tmploV~

",orkorll

c. Loa~ Il~lt;• .f~

'hPl 0' ptudy

~~ ~I:rf)~poctivo collarI:
,tlJdlf ut:UizillCJ ·l-U4I­
tabl" JlIf)th04 to llX..ino
caUQo-upecific ~I:tlllity

Q. Crou,-.octiona1 ~dioal

,tUdV of prova1once of
abno~a1itioo, ut111_lng
~-.f.VQ, pUlmonary tunotion
toot., oput~ cytology,
urinO and bloo4 tonto, and
~dic.1 ~ueationnaifoQ

(inoluding pilot .tu4y on
lI.tor-iRing congQnita1
1~.11e8 in thQ offoprlng
of 4t¥poOQd worll:4u:~.

C. JnduQtrial bygieno and ail:
.~linCJ oUrVoYlJ

Implications for
occupational lIealt:h

A. Evaluation of anoociation .
between lead omel~8r

exponuroo anl! occupatiolllil
dlsoane

B. Determination of health
status of lead nme1tet .
and aoooooment of aono~

qiation between on-tllo­
job oxpooure and dioe~nQ

manifestation

c. AooesslJlont of in-plallt
con~aminant levo10,
workor oxpoouroQ, work
vracticoo, and environ­
mental cOlltrolQ

t Study conductod Pft-afl1V for Invo,t.uot~onof q'.fclnogQn~c effoct8' howovor, po~llu",n~ .tf,o~. R1Qo ~va1uato~



~oupattonal Group

·rrE"DI~ p

1"~"u~rVWI4. ,,148.~qlqo~g ~'Qarc~ 8~udiQ~ of Oecu~t~On... ~'fqJnoo,n_~J. (oQnttn"Q~'

P.QJ.~t~1

IIDllppn"" ",",I)~
Qu,paotod Agent. InV@'~~~At.On SourcQ of Dati 1Yfo of. &tu4v

• I""" ; .s.

Iropltcationu for
Occupational "ealth

?
w

8to~h,orkoJ'D·

Uflu,ium llIiU
W9lfko1fo

Ur41liulll mlnoro

eo.J. t:.~ p.toh
VQI.-tUOlJ olld •
VA~iQtV 0' othQr
~MlJuW:4tlJ

"'lOrl".- no

~dQn d."glltne

".U~il,~c••,
on4 !l~I.41i PflUII~O
Qe 1I~4lttl,

1t4Uun,n04." ot
.~hJtto ,y,to~

"4UlJ,,~n~t
f8lJp4r.~off dl08400

Emvlo~ont f.l" ot
ooven p14nto .n'
Alloghonv Co"ntV, VI,

~ploymont ttl" pe
uraqi~ coap~nl"

~. l'hyoical CUJUlntUOfl
and annual Q4InQQo nt
uraniu. ind",tqr trnW
radOll daughttr
moaourolllelltQ

,
PttJ'oopootivo cohort ~tu4V

Qt114tinU J.fto-tablo Mothod
~~ &YaMin, cauoo-opoatfla
~Jt~lttv ,acordino to
4!'forollt work areau en4
i~'QlaQ'lfloation2

~~roo~otlv. cohort atudy
'uttlf_ln9 ltt.-ta~l~ .6t~o~
tQ ,~a.lp~ ~au06-ov.olflo .
~ft~U~V

Pt. Potl'O,pqot1V6 cohoft:
'tu4v Qt:l11z1ng lito­
tablo ~thod to 8.~in.

caUo.-o~ootflcao~tallty

InitiAl Analyoeu directed
toward identifyin9 aouoeta­
tion between job expoouro
and diooaoe roanifeotationa
with data capable of
oxpooure-responoe relation­
phip analVsio

Confirmation of previous
indication of an excess l'luk
and tho qual)tlficaUon of
that rink

A. Determination of oxpooure­
ronponoe relAtionship
between radon daughtero
and lung cancer rink

P. Annual oputQ cvto1omr 9.
~aqinatlon '

~9l'.8.lon Analy080 ot
_typl0.! oputua and
c~"1~tlv6 radiation
.~po~"r.

B. Determill~tion of diagnootic
value of nputuro cytology
AS an oarly detector oC
cancer

• Study conduoted prlaaJ'llV tOf !nvo~~.Q4tion Qf ~,rolpogonlo effoot", howovor f no~I.9n.nt _ffoot, .luo evaluated
:I Studv rauult13 4,,"llab~. !n thlM nllOrt:J,ng JlOJ:j}.OO ,
o Study baing condl,ctod undO¥' ~[OSti Contfllo~ QQ. l)!)!-'I1-:ta



AP,EtmlX D

!"~..,,tfW"". ~.4""'~~W.9~"llrch8tud108 ot OCou~~!qP'J. C.J'fJ.nQlJ."...., CClpptin"ed'
I . 1 • ..,.,. \" ,,; . ,~ ( ,

Qccupat10nal Group ~"Qf.ot.d ag8"t,

IU.Q-'~!Q
fWlJvon", lIn40f:
IJnv.n~u~H.;m 80urc~ 0' Da\:1 'Vf" a,f QtQlJlf

Implications for
Occupat!ollal lIellltta

-~.- --~-- ....,.-.......,.....-"",,~."i"""'---..,..----------

AU~Q'I:Q'~" -'ung ~. RKuml"at1QQ of ~. "odJc,. 8urv01110"oe ~. Evalpatlon of effect pf
~~nc~f••,potholloma, to~orlV ~~!QlfQ~ Ul:i~.,!"g .-r~YQ, ~ul- early d!agnoo!o and
lltlll ~1:1l'1f QlQop-'IlQmQ ",or~on ~n,~ function t8.t~. medical intervention on a

'P"t~ oytology, *"d high-riok population
~od"a_. ~uoot!on"a.rQ~

p. ~Plo~nt '~l., a' U, IlAltfo~poct1ve coho..-t D. Evaluation of aooocia~ion

Aobo8tOQ '~~~~I:t~n ,t:udV "Ulizi"g l1fQ- between aobeotoo eKpoouro,
phnt(l ~abl' .~thod to ••amino cigarette omoking, lln4

oftuQa-qpacif1c mort:llI1t:V malignant respiratory
dioeaoo

POptal.vn,~t .,,4 A. ~plov-ellt '.l•• gf ~. Rotroopoct!ve cohort A. Evaluation of ~ypothoDlzed

IltGHg"~IIl~ OlllY fibo" VJodlJtlUI .tq4V qtillKinu ltt~- 80000iation bot:woen Olav
i'.tlP"f.l:~r;' ~~bl. ~8thod to ~~in. fibe¥, oxpooure and non-
"h.It~.· - P.uGO-~p801fio no~t.ltty malignant and malignant

roopiratorv diueaoo

P. ClaV tiber: f}w:odqotr:, P. !n~q'trlal hygleno IPd D. Aoooooment of in-plant
~l¥ "aMpling ourVOlf' contaminant levolo" worko~

eKpoouroo, work practiceSq
and environmental control.

J~JlC}s\:o,

Clev tlbor:s

~!DRR INDUSTRV AND pu~r ~nPOpUBR9

~lJh~~too products
vork~r6

Cl~y U~or
wor"oro

t

J (itudy oonducted 4!, p.rt qf o"e&'{Jlf VJ'OfJfM .
~ fltud" conductod pr:blarUv fo~ lllVflflUUtt:ion 0' (lltIJo.nogonl0 efloot.. , howover, nonl\ll'J.lqn.nt ,ff.,ol:" ,lao evaluat8~.
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Ocoupational G~oup

Af~B"PtU D
Indu.t~ld~ Bpld~.lploqlg neaoa¥ch Studlpu 0' Occupst!ont\ C.~plPQgen.,l. 4~ontlnuod'
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