
~'~.,~';oo. ~~••rl':I:'-_"-~'-,'"";-."I:'~ ...~,.,.~._.---:-r~,~__ ",:"",,,,,"",!,-,~• .-:r ~:,~...",,;,,,,--..a' a~~""'·_-'-""'·W"''''''<'V''''-·~·;_''''''',''''''>·:~!''_~I":"'''~--''-_O:::-~_'''''''-'-';''-'._-r'_':- '-" r~.~' ,__ ":i"""'-'~'fI'~'_"""'''-r'''~,>,~,'_ "';.... ....."'~

~ ,

.OCCUPATIONAL SAFETY
.-AND HEA.LTH IN

. " .

VOCATIONAL EDUCATION
A. Guide fo~ Administrators I

Faculty~ and Staff, .
..-r-, ': .. "

:, ,- ,,: '.

',' : .' ->.- " .'

..'j

I
I
I

'. :." .' .' . ' ..
, To,'

, : .'

, ,,'\

';-". ,', ,'-

. ~ , '

" "" .. ,.'"

• 1 ._~." " " : ,,_

,"',- ...

. "

." ,

. , " ~~.' : . ," -:

.. '. ',.' . .:.'
" ...:.-~:: ..~.- , . . ,~. . ',' ':"~'"'" ' ,

, 'f~. , . < ' •• ;' _. _ " "":'I.P~.. :'. '~,- ." .. .' .... '.','. ~.~.'.

:' ':" .- ' "I -'0' " , ••••• '. : ~, '. ~' , '

. ',.'.,' .', I ., ...
. l!. S. DEPARTMENT OF HEALTIJ, EDUCATIOI\l, AND WELFARE'

Public Hcahh Service .
Center for Disease Control "

- Narionalln.,titutt (or Oc~l\pational ~afety and He~th ~' .',
;;. . ,... ,~: II£PIlOOt.CIO B1 .' '.-,' - , .. ,

._ '<, - .... ,.~ NATIONAL TECHNICAL .'
.;,. ,:'J INFORMATION SERVICE

, '" U OIPARl.I_' Of COUIRCI
Sl'RIIlGfICl0, VA, 12151\...- ~-.

" J_'__--""'"'--.......
'J



f'·_··.......""""::,....;::-'~;r ....~..--..-.~<;-. -.,. =---,..-"'...... -.-,~..- ,~ .,----.,......". ~-", ~., ._~~ ......-... ,","";,"--.,--'. --... ,,, i-" '~~--__ '~'O<;'"""'_'''':'"': '~.':"'l"'""~ ;-~ ...,,.,.];.."';-t~: .. ';"'c.. ,~"';'",- --,. ..........,--,~ ~"r-,:;" ...,...,-~~ .-••.....,.,..,....-;(_.._~~-C""~. "-':""r" ,•...-.~'_~

~ .

/

OCCUPATIONAL SAFETY
AND HEJ.<\LTH IN

VOCATIONAL EDUCATION
A Guide for Administrators, Faculty, and Staff

Frank W. Godbey

U. S. DEPARTMENT OF HEALTH, EDUCATION. AND WELFARE
, Public Health Service

Center for Disease Control
National Institute for Occupational Safety and Health

Division of Technical Services
Cincinnat.i, Ohio

February 1979

~.,I,

ija,.

l .



sam· 1111

REPORT DOCUIiENTAnoN IL IIEPOIlT NO. I. L 1IIcI.... .tocI:e8Ion ....

PAGE NA PJB8! J7911~
... nae'" ...... L ..... DIID

Occupational Safety and Health in Vocational Education, February 1979
A Guide for Administrators, Faculty, and Staff ..

NA
7.~a) ..... Iw'c.... OrP:iilt&:altlcwt bot. ....

F.W. Godbev 79-138
.. "-"-,.. 0rprIint*t N.- aacI Add.- 10. ~.uJWorII lJftIt ....

NIOSH NA

~ 7-6 <:elUlllb1i! PUkWily ~ c.••ICI- • .......
Cincinnati, Ohio 45226 CC)

CQJ - --

II. SooMorl.. 0rpNzatI0II Name .nd Addr8a I.L TrPa fill Iti8DM &~ e-...
NIOSH
4676 Columbia Parkway NIOSH Pub.
Cincinnati, Ohio 45226 l"-

NA - - . -

ILSU.....-". .....

sa. AIIIItr8ct CU",it: 200 -..1

This guide has developed to assist schools having vocational education programs in
assessing their occupational safety and health needs and in establishing a comprehensive
.program to ensure a safer and more healthful work environment. It is directed to the
school person(s) having administrative and technical responsibility for the occupational
safety and health of employees.

This document presents the areas to be considered in organizing and implementing an
occupational safety and health program and the need to provide it with adequate
adrilinistrative, employee, and financial support. It discusses selected basic functional
activities necessary to render an effective program. It also provides technical
information regarding the idenfication and handling of basic potential hazard areas
as well as a self-evaluation instrument for use in assessing the total school environment.
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ABSTRACT

This J;uide has been develop(·d to il:-;:-;ist schools havinJ; voca
tional education proJ.trams in assessing their occupational
safety and health needa and in estahlishing a comprehensive
program to ensure a safer and more healthful work en",iron·
ment. It i~ (,irected to the schoo) person(s) having adm;.nistra­
tive and tt!chnical responsibiiity for the occupation:.tl safety
and health of employees

This document presents the areas to he considered in oT!~aniz·

ing and impler.lenting an occupational safdy :md health pro·
IoI'ram and the :leed to provide it with adequat'! administrative,
employee, and financial support. It di;;cu!'ses selected hasic
functional activities nece~.sary to render l:In eJfective program.
It also provides technical information regarding the Identi­
fication and handling of hasic potenti'-ll hazard areas as well
as a self-evaluation instrument for use in assessing the total
8chool en viro" rllen t.
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INTRODUCTION

From the beginning of vocational programs in schools,
vocational educators have been concerned for the safetv of
their students and fpllow employees. More recently, a great deal
of interest has also been focused 011 the potential health
problems in their shops Rnd laboratories. Vocational
educators, through their special knowled~e,can make a unique
contribution to the various elements oi a compreher.sive
occupational safety and health (OSH) program. In addition,
they can refidily translate this information into the education
and trainir.g of young men and women to work safely and
successfully in today's technological society.

The importance cf this training was aptly expressed by Dr.
Eula Hingham, Assistant Secretary for Labor, in a recent
interview. "... it is very important to start educatinl'; workers
when they're still in the trainin~ stage. For example. in high
schools where l!1dividuals are learning vocational skills. they
must lE'arn how to do the job "afeJy. We must start even earlier
than that in terms of changing attitudes. r believe that .:very
child should grow up to adulthood expecting to have a safe and
healthy workpl~ce....
"We have to change attitudes S(I that people expect as their
right a safc find healthful workplace. That's the ultimate goal."

Altho~gh recent federal and .~ate legislation in I.he 0CCUP1!."

tional safety and h~alth area does not_generally rpcognize
students Jler sc as emJ>loY12cs and, therefore, does not Jlrovide
direct Jlrotel;tion. the apJlJication nf these requirements te t~e

school p'rogram will ultimately and effectively benefit the
~~.

Also. there !lhould be ascertained whether any statE' I&ws have
been enacted specifically 1.0 cover vocational students as, for
example, in use of eye prot~tion safety lenses.

Because of this recent legislation and the number of voca·
tional schools and occupational program areas, occupational
safety and health must be considered a priority and reempha·

1
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sized in thl' vocational education program. The magnitudl' of
the con cprI' becomes apparent when one considers the fact that
approxir:H'll.ely lH,OOO secondary schools (nO'!:, of all secondary
schools) up-I! 12,000 postsecondary schools offer vocation al
education pl'ugrams. Although these programs range from the
relatively nonhazardous to the potentially extrer,1ely hazar·
dO'Js, they all have certain potential hazard!; which can be
controlled through a comprehensive occupational safety anci
health program.

All occupational programs (Ire generally gruuped frem the 170
occupational fields into seven major groups of occupational
training as follows:

A gri· Busi ness
Marketing and Distributiol"
Business and Office
Technical

Health
Home Economics
Trade and Industrial

From a review of these program areas, it is obviolls that
vocational schools need occupational sat'p.ty and health from
a wide spectrum of occupational and other potential hazard
areas. It is iJ"i1p'?rative tt ..:t vocational schools use all pertinEnt
information to deveiop a comprehensive OSH program.

The William·Steiger "Occupational Safety and Health Act of
t9iO" !OSH Act) ',vas passed into law "tu 3ssur~ safe and
healthfu! working conditions for working me:1 and women..."
This A-:t established the National Instilute fo,' Occupational
Safety ano Heallh (N10SHl in the Department ot Health.
Education. and Welfare and the uccupational Safety and
Heaith Administmtion (OSHA) in the D~p'lrtment of Labor.
The Ad provides for research. informalional pr()~r~ms.

ed'Jcation. and training in the field of occupation ill safety
and heailh end authorizes t~e enforcement of standards. As
part ')f these 2ctivitie~. surveys ha','e b~~n made by NIOSH
tf) determine the mnst common !>afety and health prcblems in
schools. Th;s ~ujde was cie\iehped to assist you in dealing with
d"'Sf> potential problems 3 '10 in develvpi:1g a COIT.prehensive
OSH rrogrurr:.

While the aim of \his guide is to assist you in providing a
stlfe ~nd healthful workpia::e b~ describing safe pn1Ctices
and. helping to identify sOlne Df the more frequently en·
countered -.·iolations of the safety and healt.h ,;tandards, it
is not intended to prov!d~ total information in all areas of
co:r.pliance. Additional informatic;n can ue found in the

2
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General Industry Standards (Code of Federal Regulations,
Tit!.: 29, Part 1910 - Occupational Safety and Health
Standards) a:ld Con~truction Stahdard~ (Code of Federal
Re~lations, Title 29, Part. 1926 - Occupational Safety and
Health Standards!.

In some states, the federal government has delegdted enforce·
ment authority for occupational safety and health to the sLate
government. Although state standards sometimes differ from
federal standards, they must be at least as effecti ve as the
federal standards.

Every private school and some public ones are covered either
by the federal or state safety and health standards. Public
s~hools in states where th~ federal government has not
approved the state's enforcement of standards are not subject
to any direct safety and health regulations under the aSH
Act. They are, however, subject to public pressures to conform
and may be liable if they ha~'e deviated from recognized
aSH standards and an accident occurs. Public schools do
corne under state jurisdiction in those states whose aSH
plan has been approved by the iedernl government.

Although the list of approved state plans is suhject to change.
the following were included as of this writing: Alaska, Arizona,
California. Hawaii, Indiana, Iowa, Kentuckv. Marvland.
Michigan, Minnesota, Nevada. North Caroiina. a~egon,
South Carolin;~, Tennessee. Utah, Vermont, Virginia.
Wail:'illgton. Wyuming. Virgin Islands. and Puerto Rico.

On th? last few pages oj the guide are listed addresses of
NIaSH and OSHA regional offices where additional inCor·
nation and materials can he obtained.

3
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ADMINISTRATIVE GUIDELINES

Hazardous conditions or practices not covered in the OSHA
standards are covered under the general duty clause of the

OCCUPATIONAL SAFETY
AND HEALTH PROGRAM

~...

Preceding page blank5

During the analysis of the workplace for safety and health
problems, it may also become apparent that the "h'!tter of
the law" is not being met. This may b~ particularly notice­
able where dimensions are ~iven for ladders, stairs, railings,
etc. If the intent of the law is being met,a variance from the
regulations may be requested instead of making changes. The
decision whether to make changes must be made on the basis
of the OSHA determination con<:erning the request fllr
variance.

When new buildings are being cop.structed, renovations are
being made, or new equipment is obtained, the standards must
he followed.

GENERAL PHILOSOPHY FOR SAFETY
AND HEALTH
Through the use of a safety and health program and with the
participation of employees and students, existing unsafe acts
or conditions should become apparent. For many ofthese, there
will not be specific standards. Nevertheless, it is important
to find a solution to all recognized problems.

Even where a citation is issued, i: ;, ce~;:able that thf' school
have demon!!trated a willingness to wmply with the law by
operating safety and health programs, by correcting im·
mimmt dangers in thf' workplace, by maint&ining records of
purchases and installations, and by other activities promoting
compliance. Therefore, after an OSHA compliance visit and a
citation, the school can substantiate its "!1M d faith" intent
to provide a safe and healthful workplace by producing records
which document this intent (see regulation 29 CFR 1903.15(b».

. .
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Act, which stales, "Each emplo.ver >:hall furnish tc each of
his empluyees emp:~)yment and a place of emp!o.vmr·nl which
are free from recov,nized hazard" that are c<!Usi·.1g Dr arc
li~ely to cause death o~ ,;eri,HJd physical harm 1.0 his I'm·
ployee", "

The most effectiv!' method of providin~ lor a safe and health­
ful environment is thmugh n comJI:'ehl~nsi\'e, fo'·maloccupa·
tilJl'lal safety and h'~alth 105H) program, con~isting of tup
level administrative ,;uPJ)'l~l,'-;lssignmt'nt of respunsibili·
tie". and well·d!'fined activities. The purpo"e of such a program
is to identifv, evaluate. unci control hazards and potential
hazards in the schoo), .
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Admini ... tr<:tors should hl' aware of both the benefits and the
schuol's responsibilities relating t~J the d('velopment of a
comprehensive. effective OSH program.' From a cost beneiit
standpoint, muney used to initiate and maintain such a
program can re~ult in considerable cost savingI'. For an aSH
program to he judged effective, it should be r!'spons:ole for
reducing the nur;nher and "Herity of occl,1pational illnesses
and injuries in the school. Thi.., reduction can, affect both
direct and indirect costs. Direct costs such as insurance
premiums often are based on the school's accident rate and
are lowered when the claims frequency drops. Othl'r direct
costs affected 1J)' the frequency of hawrds and aq:idents are
OSHA (and othe-agencyl fines, repair costs, and court and
invesllgation cost:-;. The indirect costs would involve such
factors as lowered producti vity, time lost from work. and
possible replacement costs. In addition to the:-;e cost factors,
an administratnr should consider the humanitarian aspects
of creating safe and healthful working conditions, Such con­
ditions, in addition to result;ng in fewer accidents, also
help employee and student morale and instill a pride of
achievement among employees,

Today, a school <\Iso has hoth legal and moral responsibili·
ties toward its employees. /'1;0 lon~er is the school under the
protection of statutory or soverei~n immunity. A school now
may be liable in the case of an accident lind can be !lued fPl'
negligence. Schools also must now comply with a number of
federal, state, and local regulations regardinlot' safety and
heahh standards. At .he !ltate and local levels, schools must
take into account worker's compen!lation. fin' safety laws,
building and construction codes, sanitation requirements, and
a variety of other re~ulations, At the federal level, the OSHA
regulations are the most comprehensive safety ann health
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requirements facing' employers, All private institutions ani
many public ones are under OSHA 'at either t.he federal 01

stat~ levell. Even if a school is not uri der OSHA per sp, thl~n

may still be on-site OSHA inspecti01',S co\'erir.Ff any privatE
services offpred within thp school (om plex, such as food
commi3saries Thp school may then bpcome ir:ddvertently
involved if violations are found. A comprehf'~.f,ive OSH pro'
!tram with !toCld documentation is eft ?cti'. e in dealing' with
these areas of potential liability and nuncomplillnce.

To be considered a formal pro~ram, thp OSH effort must
exhibit certain characteristics. First, it must 1:>1' recognized
dnd supportP<! by thp top levpl administration (preferably
including the buard) of the schoul. Without this recognition and
support, it cannot compete for resources, exert authori,'.y, or
initiate activities which involve the school as a whole,
Second. in ordpr to be a program, some planned activities
mU:it occur which lead I.oward defined program o~jectives,

A pr.OI/;r3m is successful only by virtuE' of what It accomplishes.
Third, someo!1e must be uesignated as being responsible and
accountable for the prol{ram. Program objectives cannot be
achil!ved without proper direction and coordinarion of program
aCt ivities .. All three of these critl-ria must be fu IIi lied for a school
to qualify as havinjll' a furmal aSH program.

Formulating Program Objectives
A prop;ram is an effort directed at achievinJo{ all objective. T:1Us,
one of the first steps in s(·ttinJo{ up an OSH prolrram should be to
define exactly what the prugram will achieve. The
administration must make specific decisic.ns in advance
rejll'ardinp; what thfY intend to do and how they plan to carry it
out, This can be called the "planninll'·pr:Jcess".
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The overall Jo{oal of any OSH proJo{ram is "to improve the 8afety
and· health of the schuc,l work environment." In mure
functional terms, this jIl'oal can be restated as "to reduce the
number and severity of occupational iII nessI's and injuries."
While alllJSH Dro~ramactivitiesare aimed at achievinJo{ this
goal. such a !loal is too I/;eneral to use in or~anizinJo{ a pro~ram.

To provide a better framework, clear and measurable objectives
should be developed. Well·formulated objectives provide the
foundation for orJo{anizin l( acti vities, aJlocatinJo{ sla ff and funds
efficiently, monitorinJo{ performance, 8!'1se!:'RinJo{ proJo{ram
effectivenesl!, and communicatin~ information ahout th':?
proJ{ram to others. These ohje<'tives areestahlished by proJo{ram
planners and administrators.

7
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Many different objedivl>~, could be pur~ued in the course of
al'hievin,.; the goal. Because pro!O"am staff and other resources
are limited, assess your <;urren t situation before deciding which
cllurse of ac;ion would hring ahout the greatest progres~ toward
the goal, give>n the ;] ..ailable n'~ources. For instance, if t"he
Iar~est number ofoccupational illnesses '.lnd injuries occur in
laboratories, perha:Js the progp.m should allocate extra
resources to eliminate hazards, up",frade safety equipment, and
lrain laboratory pf'rsonnel in safe wllrk pr~l':tices.

Ont' way to begin formulating ul;;,-ctive~ ,'cr a aSH prolo"(ram is
to eonsidrr the basic functions that are P'1 T I If an dfective aSH
program. These (undions, disc~1-"ed in r',,"',~ detail later, are as
follows:

-Conductil'.g on·site inspection~ to uncover hazards;
-C()rrectin~ or controlling these hazaras;
-nevelopinlo( written rult's and rel{ul2tions;
-Providil1lot safety and health training;
-In\'e~tiratinl{accidents;
-Maintaining i1lne!Ss/injury recordl'l; and
"Monitoring and evaluatinlo( the prol{Tam's performance

against its objectives.

Obtainin~ Administrative Support
A key element in any 'aSH program is obtaining and
publicizin" the administration's endorsement. There are two
reagons thi!l support IS im~)rtant. First, without the actual
commitment ofto'p administration, tht' proliCram will be unable
to compete with other endorsed programs for a share of the
IIchool's resources. ~ond.. without the visibility of top
administ ..ation support, the proj(ram will be hard·pressed. to
en list tht> cooperation ofother mem bers of the school behind the
OSH effort.

The administration's support for an aSH proj{ram may be
based on various interests: the cost/benefit advantaKelI nf aSH,
t'thical responsibilities to employees and students. compliance
with OSHA and other legislated directives, or takinK a po8ition

, of leadership within the community, Whatever the motivntion,
it is imPQrtant that the adminilltrators of the school visibly
endorse the aSH pruKram.

When this endorsement is obtained, a brief policy statement is
usually issued by the administrator of the school. Basi :ally.
this policy statemt'llt indicates the administration's

8
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-It is issued by thz Administrator of the school, with the
endor!!ement of the hoard:

-It formally initip.tes the ~roj{ram and indicates its
purpose;

-It nam~s thE. person who will be responsible for the
program;

-It lists the major progTam elements to be undertaken to
t.he extent they art' known at the time the p<>licy statement
is is,ocued; ,

-it requests the c'Joperation of all school personnel and
conveys the Administrator's intent to enforce the
prol{ram; and

-It is distributed to all school personnel.

Assigning Responsibility
A llucces8fuJ O'SH prol(um must have a Prol{TBm
Administrator wh~ is responsible for the pre~ramand who can
r~present it at the administrative level. ConlinlJinK top-level
adminiiltrative support is bet4t achieved by appoinlinJi:' someone
from top administration in this capacity,

The Pro~ram Administrator's relationllhip to the School
Adminislrator is a primary factor in determinin~ how much

The predt4.' form of the ~itten policy i,: not as important as its
clarity in statinl{ the adminis~ration's sincere desires for a
sound safety "nd health prOl{Tllm. '

This visible support is very important to the euccess of the
prol{ram, since the control of occupational lIofety and health
hazards rP:quires the cooPf"ration of all incividuals in the
·school: stLldents, faculty, subcontractor!!. and non-academic
employees. It is well documented in orKanizatiflnalstudies that
individuals will not adhere to policies, prOji(rams, or directives
unless it is c1etir that those in authority ~ive the policies full
support and are will in I{ to enforce them.

To be effective. an OSH program policy ,statement must meet
, the followin~ criteria:

endorsement of, and general expectations for. the aSH
, program with delegation of responsibility for the pl'Ull'ram.
Such poli~y statements are usually quite brief as they are
mainly statements of endorsement. Also. if the lltatement is
basic and ~I!Oel '\1, it allows l{Teatcr n~xibility to make program
changes without R"oin~ throu~h the hoard for approval.
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manr.gernent support the prclgram willr~ceive, Th~ Program
Administrat(.r's s~atus cun have a similar impact on the way
thi: OSH program is IJ{'rceived hy employ~s. Gl'nerally, the
hif.{her the position of the Pr.lgram Administrator. the more
ir.1portant the proKram is assumed to he. H',cuuse the [uncLons
pf th,e OSH program cross all orgnniwticnal lines, m"ljor
directives must ClIme fronl the top. The Progra:TI Administralnr
serves not only us the program advocate at the top
adminstrative level hut also as thl' ultimate authoritv hehind
the major diredives of the program. .

The Program Administrator should he soml'lIne with an active
interest and some experience in the field of occup:lli.>nal safety
and health, committed to thl' sue!'I''';" of the progntm, and with
the attributes of leadership, dilil-:ence. diplomacy, and
administratIve cnmpetency. In some instances, the newly
appointed individual '.'-il-l need to take additional training to
develclp the necessar:1 expertise in the lield. The Educational
Resource Centers (ERe), funded hy NIOSH truining project
gran ...'!, provide various training programs in OSH and should
he able to assist in this area, (See Inforrr,at'on Sour<'es.)

aSH Program Functions
As listefl ht.>for{', the hasic functions of an effet·tive OSH
program arE' ('onducting on-,"ite inspedions, correctinj;(
hazarcious condition!', dE'velopinj:( weilten rlllp~ anci

'regulations, pro\'iciinlo( traininj,( to emploY"es, inv~slij.(l\ting

nceinel"'tH, keeping i1lne!'l1' and injury rpeorcis, l'lnd monitorinjot
and evaluatinjot the prolo(ra,n's I'[forL'!.

WhilE' !lome of thelle fundion!l arE' not r!>quired hy OSHA
rE'j{ulations. tOj{elher they represent the cumulative experience
of OSH profc"llio:1l1l!! rE'j{arciinlC the adivitiell that mUllt he
conducted for a proj,(rum til hE' !!ucc<!!lllfui.

rorlducfil/li ()n·8itr Inllpl·r'li()n.~

InllpectionM !!hould he cllnducteci not only to uncover phYllil'al
hazardH nnd to O!!lIure compliance with OSHA rel{ulatinnM and
other fpderal. state, allci local codell, hut al.'\o to namine ummfe
practil'ell amonl{ employeeH. HeMideH detectin~ Ilafety nnd
healt~ problemM, theMe inllpection!l can meallure how well R

8uperVI!ll,r or ciepnrtment iH prol{rl'1lsing in ensurinJ( thot
conditionM remuin Mafe. .

The sUPf!rvhlllris directly reHponMihle for environmentnl
,-,onditlonll nnd for employee so fet.v :lnd (with the aMMilltl1nCe of
thel'rol(ram Adminilltrator) ,'\hould niHIl he made re!!pClnllihle
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for locatinr;: and reducin/ot hazar~",. Inspections performed by
the Pro~ramAdministratPr ?:e then basically used to audit the
supervisor's effecti venes~.

Formal inspections r';' all campus facilities should be conducted
at least once a jear. More frequent inspections should be
conducted in nigh risk environments, such as laboratury,
physical plant, alld fOl)d service areas.

Inspections should be conducted by the Pro~ra:n

Administrator, by supervisors, and sometimes by' outside
experts. The frequency and type of inspl;ctions conducteci by
each depf'nd upon thl' orli:anizationai structure and staffin/ot of
the aSH prol{ram. With a well-established ann adequately
staffed aSH proj{r"'.rn, the Pro~ram Anministrator should
conduct. mO~lt of the formal inspections. aperatin~supervisors
should cond'Jct the infonnal daily or vleekly inspectiil!ls. At a
school wlth no full·time Proi{ram Administrator, the part·time
Proltram Administrator mulli. roncentrate on policy and
procf:dures development and evalua!ion of effort, coverinlt on Iy
some'of the inspection areas. Here th~ aSH pro~ram must rely
un Hupervi!l()rs to conduct ma;.y of the formal inspections and
submit reports on results to the Proj{ram Administrator.

When the proj{ram must rely this way upon Ilupervlsor!l, it is
oft.f:n helpful to &rranl{e occasional inspections of work areal!
bj other Ilupervisors. This compensates for the losll of
objectivity inherent in askin/!( a supervisor to check his or her
own OSH performance. The Pro/!(rnm Admil1lstrator mUllt bto
very diplomatic in initiatin/!( Lht'l!e arran~eml'nt8 to avoid
conflictJI IJmonl( the parties involved.

The Ilt'rvicell of outllide ex pertJil may be nt>t'df'd occa"ion ally to
s.Jpplement the !lkillH availahle in the school and to Achieve
uhjectivity, particularly when there is no full·time OSH
professional to mnduct inHpectionll and l"e("o:nmend procedures.
This "ervice can !'omcti:n('s ~ ohtainf'd from local safety
coundl8, in8urance compnnieM, j{overnmentp I 8/!(encies. or 1l,,:~1
corporations.

All sUpt'rvillors IIhould conduct dRily or wl't'kly inflJrmnl
inllpectionM. ) Jurin/!( the inlipectionM, notes Mhould be taken on
all unllofe condition8 and activitif"l in order to enllure
immediate corrective action. Such action mi/!(ht include on·
the-job troininl( of lin employee, repair of 0 machinl' /!(ullrd,
refllockin/!( of fir"t aid Mupplies, or a variety of activities. The

'8upprviMor should note the date of the inMpcdion, the prcblemM
identified, and the rorrective actionll taken. T1,elle record8 :Ire
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valuable in j;!'uardink' both the supervisor and the institution
against both federal and sl.ate compliance violations or court
action.

No dil:iCussion of inspections could be complete ~ithout

mention of t:1e Self·Evaluation Instrument (SEl). The SEI is a
time-honored tool in the safety and health field and is useful in
.:my aSH pro!(1'am for two reasons. First. an SEI identifies
areas which shoulrl be chel"ked thoroughly during inspections.
Second, it provides guidance to supervisors who are not as,
familiar with the lej;!'al requ;rements nnJ the pro\Xlsed safety
and health procPdures as the Proj;!'rs.m Admir.istralor. An S~~I

is included in the back of this a'uide which can he ~ustomiled to
fit the needll of your' pro!(1'am.

SF.i's do have shortcomi!lgs. however. as they cannot covpr all
standards and procedurt'S without becoming 100 lara'e.
Moreover. the otandards which are easily il',cluded in an Sr.I
tend to be concerned with equipment and facilities. .\
thomul{h inspection of any area should conside.. a variety of
factorH: people. proces8efl, equipment. matenals. and the
enviromental cond:tions. This require!! a thorough knowledl(e '
of OSH theory and acct'pted prartirt's, DS well as with all
relevent rt'j(u)ationll. Itrequirt'll lookin'g beyond the immediate
violatiuns to the Clouses of those violations in order to eliminate
both tht' violation and the cause. ThUll. care must he taken not
to become overly d<:!pendent on the use of Self. ~:valulltion
Instruments.

Takinll C'orrpctil'f' Action

After an inl'pectinn i(l conductl'd. 0 rt'port should be sent to the
Prol{ram Administrator listinl{ the prohlt~mll which were
identified. on t!l'itimat,t' of the severity of each hazard. arid the
recommended corrective octionll. If the sUpi.'rvisor intt',.,.dR to
correct any problemll personolly, thill Rhould he repmted.

The ProJlram Admini"trator must llummari1.e the necellllOry
remeclit'll for the pnlhlemll idt'ntified ~hrouj{h inspectionll and
throuj(h accident invt'lltilCationll.

.~ .

In dpvelopinlC the IIummary. tht' ProlCrl1m Adminilltmtor
vprifiPl' the lIupervillo'II elltimnle of thl' IIl'vl'rilY oflhl' hllwrrl;
thut ill. whpther it ,ill an imminl'nt dl1njoter violation. n "prioul'l
violalion. or l1nnn·lleri"ulI violAtion. Th(' vinlnlionll are
arranlCed on the "urnmnry form in the "rrler of "everitv. Th..
corrl'('tive aclionlll) required for each. the elltimated milt of the
corrective action. and the eurliest dauJ the cnrrt'Ctive Acti"n
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could be completed are listed. This summary is ther processed
a& a request for furids or administration support for the
corrective adions. Th~ Prop,ram Administrator determines
which action!' should he undertak~n immediately. Generally,
imminent danJo{er and serious violations must be corrected
immediately, because they could result in seriou:.i injuries or
illnesses. Nonserious violations can, if necessary. be allowed
a lonjoter lime period for c;lrredil ns.

The Prol{1"am Administ:-ator g'nerally mU8t nellotiate with
others to Jo{et the corrective ac' ions carried OlJl. This entails
j{ettinl( them to use their funds, allocatinll" Il"en(':ral funds for the
projl;'rt.. or ~evi8injot some other means to ~et the hazard
corrected. Th~ I·roj(r<.m Administrator summarizes the results
of all of the!'!e action!'! in the cnrrection pla.n. The plan lists
each corrective action that will be undertaken, the individual
who is respon!'!ihle for the action. the date by which it should he
completed, and the e8timatl-d cost of the project. The Prol(ram
Adminilltrator then sends a copy of the applicable portions of
the plan to each work unit or department. The plan Il"uides the
activitif'S of t!lo!'!e carrvinl;t out the corrective actions and also
Sf'rves all a basis for the I'rnl(ram Adminis'.rator to monitor the
prol,tretl!'1 oi these activitiell.

Writ/en Rule,~ and RI'!>lula/i(Jnt~

aSH rules and re~ull1tions must be written, published. and
communicated to employees to provide a consi~tent and easily
aetministered approach for ensurin~ !lafe work practices in all
!'Chool activities, The developmE Ilt of thesE.' rulell ller\les three
important functions for an OSH prnl(ram. First, thE.' involve­
mE.'nt of employt't'l! in th\' formulati.·JO of rules and rel(ulntinns is
anE.'J({'ellent way of mnti"'otinl( thl~m to follow the prm:edure8,
Second. n school, by developinl( its 'lwn rules and r-el(Ullltinn8, ill
forced to pull t,ljotelher ull nfthe relevant fE.'dernl,lItate, and local
IltandnrdM. all well all all or the rule!! it hl:ls devt'lopi!d on itllown,
Finloillv, thet!~ writtE.'n do(;umentll Sf't IItanetaretll for Mofe work
practicE.'M and E.'stabli"h a bOllis for disciplinary lIctinn Hl(ninllt
emplnYl!e1l who fail to meet thE.' Rtandards,

However, for these OSH ruleR tn he effl~tive nnet enforC'eflble.
they mUfit be well-conceived. rellliMtic, fuir, and presented in
lan~ua"ennd a form which con b~eallily und~rstoodby all. The
development of Ruch ruh~l! and r':'I(UIIlt!nnM ill not a lIimple h\t.k
that :.'an he accomplished overniJ(ht; it tnke,. ,time nnet thnul(hl.
and shlluld invol ... e the input nf usn prnfeRlIinnnlM Rnd
po8sihly cOIl8ultant8.
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The ultimate responsibility for developing all rule~ and
re~ulations should rest with the Program Administrator.
General aSH rules and rEgulations can be formulated,
however, using anyone or a combination of the following
groJpS of school personnel: the personnel depHrtment, special
rule,,·making committees, departmentHI committees of
supervisors and empluyees, or employee safety romm~ttees,

General rule~. ;lnd regulations should include the following
information:

.An overview of the existing OSH program including the
school polic,v statement:

.A description of the various administrativt; functions
responsible for t!.t prog.am:

.A list ufthose ru les and proced un's, inel uding disci plinary
actions, applicable to all personnel;

eAn explanation of the n'sponsihilities of the individual
employee rel!arding the school OSH program: nnd

.A list of emergent':'>' tell'phone numhers io kel'p on hand,

Spt'cific OSH procedures or rull's will be required for particular
operations or johs. In thi1'l case, the personnel who are directly
involved with these specific task!'! should he given the
opportunity to develop the instructIOns. Any involvement of
employees in dt'veloping the rule1'l and rl'gulntions in thi!'!
matter draws upon their knowledge of a particular dl'partment.
or opera tion <l nd, at the same time, motivate!'! therr. to ad here to
the rules that hnve heen developed.

All l:lvailable resource materials should he rev:ewed prior to
writing the !'!tandards, hut in~ormatioll !'!hould he limitt'd to
onlv thoHe are"'l which are directlv relatt:d to activitiel'l
per(ormt'<l a t the Il('~'ool. .

After the l"ule1'l and n·j.CulationH havl' heen written in draft form,
they should he' pflHted on l'lcholJl hullt,tin board!'!, ~lJ that
t'mploYl't'l'l mlly.cllmmentlJn them. The notice !'!hould indiclltt'
why the rules wt're dl'velopcd, their propoHl'd adoption datl',
and the l'ut·off date for l'Omml!ntl'l. l.ahc,r unionl'l or oth.. r l'luch
~rouplI alllo may he l1Hked to revIPw thl' ruleH and tht>ir
comment.!l Holicite<.l. It i,'4 important to cmphaHil~ that nllowinlot'

'. employeI'll to rcad to rules thilt apply to tht'm. j,{ivinj,{ thpm lin
opportunil..v to CxprellH their opinionll and l'Omml'nt from their
own expericnl'cII. Hhoulcl l'lll'OUral(l! lIl'ct'ptance ·i1nd
cooperation wht'n tht, rUll'lIlIrl' mUllt', d iHtrihutcd, nnd enforced.
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Each t-mpluyee should recp,ive a copy of those general safet)
and health rules that apply to all personnel. In addition,
employees performing hazardous tasks should recei ve copi,~s of
the specific rules and regulations developed for those tasks.

Once the rules have been issued in final term, a review
mechanism should be developed to ;->rovide PiTlployees and
supervisors with the opportunity to suggest any acioitions,
deletio:ls, or alterations that should be made to the existing
:nstructions. As modifications .are need~d or new rules are
l.i.~veloped. updated versions of the rules and regulations must
be issued.

8<llct)' and Hra/th Truinii1#

Many accidents and inj'Hies that occur in schools result from
empl()y~ (Iversight or failure to abide by published safety and
health n1ies. Unsafe practices among mainten ance or physical
plant er71p]oyees, for example, include failure to use personal
protective equipment, improper lifting and carrying, and
unsafe use of materials and equipment.' Often these unsafe

. practi..:o?s can be related directly to the training of
individual employees and to a lack of knowledge of the hazards
to ~vhich they are exposed and of how to handle these potential
dangers. Thus, safety and health training is a vital element of
the school aSH program.

Care must be taken to ensure that employees receive and
assimilate safety and health inf,1rmation and that they are
motivated to act on this information. This calls for a formal,
fully organized, ducumented program-a program
designed to develop an awareness or safe and healthful
practices as they apply to each employee.

The importanc~ of such training is recognized under OSHA,
which contains a numberofreJ,:ulations requiring that trainin(~
be. provided. These regulations are described in the OSHA
publication, Trainill# Requirements of the OSHA Standards.
which can be obtained from OSHA regicnal offices. While the
regulations specify some functional areas in which training is
required (e.g., operation of materials handling equipment,
welding equipment, and power presses), they do not specify the
type of training that must be J.{iven, nor do they identify all
types of tra;ninJ.{ which may be needed. Basically, the
responsibility for identifyinJ.{ and meeting aSH training need!'
rests with each individual school.
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Employees should be trained to maintain their own safety and
the safety of others whenever they need to aCf~ ,'ire new
knowledge, to learn new skills, or to take a refresher course in
specific information, In general, this need will ar'~ i<1 the
following situations:

ewhen a new employee is hired;
ewhen the employee transfers to another job;
.when new equipment is installed ora new task is

assigned; and
eat any time when ,the lack of employet> knowledge or skill
is creating accidents or po~ential hazarrts.

Training shouldb'e based upon assessed needs. H lack of
employee skill or knowledge is thought to be at the root of a
hazard or pot:mtiaJ problem, the training should be planned by
determining what theel."ployee needs to know or should be able
to do by the end of the training session. Assessing what
employees need to knowin terms of safety procedures takes into
account some type of analysi!i of the job itself, the equipment
beinJit used, any operatin,( or behavioral prohle'ns, and an
overall appraisal of the individual's jO,b performance.

Once needs have been determined, training objectives must be
developed and written down. These objectives inust be stated in
terms of what the employee should know and be able to do by
the end of the training. Examples of these objectives are:

eThe employee shall be able to describe the procedure to
follow in case or emergency (fire, chemical spill, etc.).

eThe employee shall be able to '?ffectively lock power
machinery prior to performing maintenance or repair
operations.

eThe employee shail be able to demonstrate an ability to
satisfactorily c,Jean and use the respiratory protective
equipment.

The use of these object:\'es make it easier to determine if the
employees have really obtained the necessary skills or
knowledge at the end of the t.raining, Once the objectives have
been defined. th,) training content and method should be
decided. If this a9proach is used, (letel'mining content and
method is simplified and the trainer can focus on the kinds of
experiences to be provided so that the employee will achieve the
desired bahavior. For example, to achieve the fire prevention
objective stated above, a full-scale tire drill may be necessary.
The content and method suggested by the second objective, on
the other hand, might consist of showing employees how

18
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is locked out and lettin~ them practice thismachinery
procedure.

The types of work-related injuries and illnesses that must be .
recorded ,are those involving fatalities; lost workdays; or any
others that require medical treatment, joh transfer. or
termination or that result in loss of consciousness.

Any occurrence of a work·relaled fatal accident or an accident
rl:~'.!l1 ;.. g the hospitalization of five or more employees must be
reported to OSHA within 4R hours. The annual summary for
the precedinJol' :> ea:-, Form 200, must be posted for the entire
month ofFehruary. Employers must also post (at all times) one
of the full size versions (10 x 16) of the OSHA Job Safety and

Most trainin~ will occur on the job, with the supervisor as
trainer. In some instances, trainin~will involve other persons,
such as the Pro~ram Administrator or outside consultants. A
variety of training tools-movies, slides, posters, and manuals­
can be used. Some of these are alreaJy developed and can be
purchased from various safety organizations and commercial
companiE:s.

Rewrdkeepin,; and Rl.'p()rtinR Requirements

It is wise to document all training', medica! exam:nations,
inspections, accident investi~alions, anci other tasks
conducted by your OSH prOJol'ram. When mone:v or manpower
are expended on any effort, it is worth the e:'ttr3 time required to
document that effort. This documentation will be valuable not
only in demonstrating good faith to OSHA personnel, but also
in defending the school against court actions. In addition, It
can be used to monitor the effectiveness of your program,
analyze problem arens and trends, and justify program
expenditures to your administration.

OSHA requires that empkjers keep certain basic records on
occupational injuries and illnesses. These records provide
employers with a measure for evaluating the succes~ (,f their
health and safety activities and for identifying high risk arl'as
of their husiness to which attention should he directed. Federal
reJol'ulations require that l'mployers with 11 or more employees
at any time during the p!evious calendar year complete OSHA
Form 101 (or its equivalent) and Form 200 during the current
calendar year. OSHA Form 200 must also be kept current to
within 6 days. These recordR must be maintained for 5 years,
excluding the current year.

\' • I • •

~ . ,.' ' .

~ ta~.~*&efitti~r"i~'i5f1f7m&¥1fIitt1it*·a~M·'iNtii3~tk.-N iR·*'cCf-ffS'%~'+t.±trizt 'ij~; 'izdAA;I



Health Protection posters or a state·approved puster where
required. (Sf:€ illustration.)

Employers are required to maintain accurate records of certain
potentil'lily toxic or harmful physical a!{ents that must be
monitored or measured and to promptly aC:vise any employee of
any excessive exposure and the action taken to prevent a

.recurrence of sU':h exposure. Examples are asbestos and
ionizing radiation.

For more detailed information, the hooklet "Recorrlkeepinl!
Req uirements Under the Wi Ili;::ms-Steiger Occupa tional Safety
and Health Act of 197()" is available from OSHA.
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Accidellt llllie1>ti#ation alld ReplJrtill~

A valuable part of any aSH pro~ram is the accident
investi~ation and reporting system. Data helpful in pro~ram

evaluation and improvement as well as data required by OSHA
can be co!lectedthis way. Such informatinn can be used for
many purposes, includinl!:

eidentifying and cOlltrollingspecific high-risk accident
situations;

eindicatin~where a change, substitution, or elimination of
materials. methods, processes or operations should be
made;

eidentifying trends in the severity of accidents, types
of injuries. volume of property dama~e, locdtion of
accidents, causes of accidents, etc.;

.providing safety performal1ce in f'Jrmatipn to work groups
to enable them to compare their present performance to
their own past performance and that of other work
groups;

.justifyinl{ program expenditures to the C\dministration by
documenting pro!n'am accomplishments;

.identifyinlt I{roup and individual training needs;

.servinl.:' as a basis for award and incentive programs to
motivate and stimulate employee cooperation with the
OSH rrol{ram; and

tldevelopinlt defenses for the institution against court
actions.

An effective accident investigation and reporting !olystem can
help reduce the number and severity of accidents by uncoverin~

the causes of accidents. by initiating corrective actions. and by
increasing supervisor involvement in the OSH prol{ram. The
system is based on u!1derstanding and following through on
three basic principles 01 accident investilotation.

First. the system should investigate all accidents including
those which result in injuries requiring only first aid or on:yin
property damajo\'e. Any .accident, no matter how 14erious or
trivial, could point to a naw in the OSH program. Minor
accide.... ts should he reported and investigated I)t'cuuse they
sorr.etimes are symptomatic of hazardous conditions or
practices t~'13t could lead to future serious aClidents. Moreover.
these accidents often re14ult in heavy property damal{t' and
other costs to the school.

The s~ond principle is that the reportinlt system must be eas~'

to use if it is to be !lucces!lful in col!ectinlt information on all
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accidents. Therefore, the proposed fiystem uses only one form
for collectin~ all of the infm'mation needed.

The third principle is recognition that th,~ key person in any
accident prevention pro~ram is the supel'viosL For the aSH
pro~ram to be successful, it must have the full cooperation and
support of each llup4'rvisor. Therefore, all efforts by the
Pro~,ram Administrator lihould be cond~cted in conjunction
with 'he supervisors. It i,; !1'enprally the supervisor who is
responsible for conductin~ the initial accider,t investi~ation

and fillin~ out the accident reporting form for any employee.

. The fir,st step in setting up this system is desi~ninf{ the
accident investigat!on and reporting- form. Since this will be
the basis for the entire system, care must be taken to re'1uire all
necessary information, usin~ a form that sup<:!rvisors will be
able to complete with a mi.nimum of effort.

Your accident reporting form should be analyzed to make sure
that it will contain all oftheinformation required by theaSHA
101 form and the state workf:rs' compensation form. In
addition, the form snould require ail ot.hel' information
necessary for any internal reports required by the aSH
prul{ram.

Finally, the accident investi/!{ation and reporting form should
I include space for the supervisor's analy:;is of the causes of the
accident. coverin~all information regardin/!{ the injured person
(what the person W&S IlUPPo8ed to he doing, what the per8un
actually wall doini{, and traininl( and paMt performance and
accident records) and an examination or inspection of the
equipment beinl~ used and the physical environment at the
time of the I:ll·cident. The supervisor al80 8hould recommend the
steps to he taken to prevent similar accidents from occurrinl(. In
this manner. the accident investii{atilln and reporting form
aidli in examin;:"I~ mort' cloliely the cuuses of the accident und
in (·.mliidl'·il';'; the follow-up action to he taken.

AM explained ahovt'. the Program Adminilltrator prnvides
guidance. hut the im meciiatl' llllllervisor -- deal ing dire(·tl:.' with
emplo...ees-is the kl':'f !>('fson in an:v OSH pro~ram.Thereforl'.
tht' supervillor ill rt'llponllihll' for I'nsuring that thl' work
environml'nt is hawrd-f'rl'(' anci thatl'mp!oYl!es art' adl'quately
traim'd in safe workin~ prun'durl·s. The su~)('rvillor lllUllt
t'nforce, lin a dail .. has ill, anv t'fforts initiated hv theOSII
pro/!{ram. Thill inciude!'l a<'l'idl:nt inv('stlj{atiqn anci rrportinl(.
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The supervisor not only must. be thorouj{hly famili?r with the
accident rep()rtin~ ~ystem but also must. believe in the need to
r;?j)ort all acc-idents. The most important part of the super·
visor's accident reporl:nj{ duties is jnvesti~3tinl':" the
accident. The supervisor ml\Sl be trainer:! to ~et the answers
to two questions: (1) What happened tn cause the accident
or illness?' and (2) What can be done to prevent it fr:lm
happening ajitain'?

Rased on the results of the accident inveslil{atiol1, the
conditions which caused the accident should be eliminated or
controlled as SO(lnas possible.

After the supervisor has cnmpleled his initial investigation and
filled out the accident ;nvestigation andreportinj{ form, the
form should he forwarded to the Pro~ram Administrator for
processing and analysis. The Program Administrator shoulJ
he resp1lnsible for determining- whether the accident must lw
reported to OSHA or the state work en.' l~ompensation office.

Thp Pro~!'am Administrator also sh~)uld review that ~ortion of
the form describing the accid!:'nt, the causes of the accident. and
the control measures that were instituted or recommen:led bv
the supervisor to prevent a similiar accident from occurring. if
the investigation. actions, ~md repC'Tt filed by the supervisor are
adequate and do .,.,t indicate serioul4 future hazards. the

.Prol>/ram Administrator could simply code the information for
use in the various internal summary reports.

MoniturrnR and EI'cdualirJn (;f PmRram Aclil'iti(',~

Monitoring is the day·to-day "evif'w of prolCram activities to
determine thp extent of progress toward proj.{ram ohjectives.

. The pllrpl!Se of monitoring !i'! to identify actual and potential
problems early, so corr~tive action can be taken. Evaluation,
on the other hanr:!. is the periodic review of the dirl:'Ction.
efrectivenesll, and ~fficit'ncy of a prol(ram,

The Ptrl\{Tflm Administrator ill re!'lpon!lible for monitorinl( the
.activitie!l of the OS H pro",ram to make !'lure they are cnrried out
as planned.' This i:-l an importanl function of a succei'!llful
proj{r<im because it is quitt· easy to Id projpctH slide if no one is
concerned enouj.{h to check the program'!,! st.ltuS.

Speci fica lIy. mon itorinl{ shou Id en !'lure tha t the followi nl{
ar:tivitie!l are performed:
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-I'lutine inspections of work areas and equipment are
conC:ucted at the agreed-upon frequencies;

-reinsr~tions are c:>nducted to check proy,ress 't')ward
compJ.iance in areas where viola'.ions were uncovered;

-tid accident~'1 ",nd incidents are in·Y..:sti~ated thrlJughly
and reported ill writillj.{;

-employees receive OSH trainin~ when hired blnd as
needed thereafter;

-rules and reji{ulations are updated to encompaS/i new
campus activities and chanji{t's in the requirements;

-oSHA'T'eq'Jired records are kept up to date and accurate;
-each new employee receives a pre-employment meGical
examination and periodic examin8tions are pe:'formed
later as needl-a; ,

-exposure levels for ind.Jstrial hygiene hazards are
"hecked periodj(ally:

eoSH committe€lI meet rel{ularly; and
-any other acitivities of your pr0lotram are conducted in a

timely fashion. ' ,

Merely m()nitorin~ some activities may be sufficient to keep
them on schedule. Other activities may prove to be chronically
behind schedule or inadequately performed. This calls for
reassessment on the part llf the Pnlj{ram Administrator.
Appropriate remedial action follows naturally from a clear
understandill/o( of why the problem exil'lts

(.
i!:

Data on occupational illnesses and injuries can provide
valuable fe,~~ack fflr the OSH proji{ram. They are a direct
measure of Hie pTOj{ram's lIucces;; or faiiure in achievinl{ its
overall obi'.:tivr-a reduction in the number and severitv of
uccupationlll illnesses and injuries. These data can be used to
develop !lummary reports comparinj{ the present OSH
situation in your IJChool with the Situlition in the PASt. Such
reports carl be invaluable in pointinr. out aresli of proJO'am
success or failure and can })f' used to pliln for improved prol{ram
effectivene:ss. '

aSH COMMITTEF.S
In some instances. prrl(ram planners and administrators may
wish to cOTll'lider estabiishinj( a committet- or committees to
ser\'i! as ,3n adjunct t("l the actual proKram orl{anization. Fo!'
example. they may wish to obtain the in~ut or advice of
Ilpecialist8 or to outain the visible suppr.-t and endorsement of
dep6rtm,~ntsor individuals who may not bedir('('tly invloved in
the aSH program. Sometimes. also. there ill a need for "hort·
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term input while planninll or startir,~ lIjl the OSH proJ::'ram
which is not expected to continue whpn the prollram is
unde!'Nay. In both instF.nf?l?S, a commiltee may be an
at>propriate devicf'.

In consid€"rinJ,j' whether to establish an OSH committee, it is .
worthwhile to l;onsider those activities which committees can
llnd should do. and thol>e which they are incapable of doinll.
The basic funchm of a 3afety and health committee is to
encouraJ,j'e compliance with OSH rule:! by fellow employ~-a
vital function in the academic communit.y. As such, it may mN't
reRu~arly to conduct inspections of I'tJerations and facilities.
review accident reports. and reco...... mend corredive measures.
It8 role is basically advisory and !;upportive. Committees
should neither dictate polic~' nor 'ielieve tho~e in line o(
authority of their direct resp'JI'sibility.

Thus, a committee 8houi~ never be used ill place of. or as a
supplement t=>, a Prnl(rarn Administrator. They are not
appropriate (or (unctioninj( at the day·to·day operational level.
For ell.ample. a committee may pass approval on new
employees, but it sl-.ould nlit be expected to supervise them. It
may ratify bud~et submissions, but IIhould, not be expected to
prepar'! them. It may develop poliCIes, hut should not be
expected to actively enforce them.. Since committee member~

are removed from the op,!ratiIll1nl level, they may not be
IOl.ei·€;'t..,"':1 iT' investinlit mUl,h of their time and t'nl'r~y in the
prol{l'am effort. Committees !l~io. 1'''nl'~nIlUIl: therefore, 'by their
very nature. they are time-<·onlluminj(.

On the other hand, the t'stahlillhment of Mafety and health
commmittees can fulfill a number ofnl"CesMary arid worthwhile
purpo"es for the school OSH projltram:

-They can provide reprell"ntation from a r1iverllity of
functionll, llpecialtiell. and d~partmentll.

-They can providt' vis'l hility and lllp-It'vel endor!4t'mt'nl.
-They can prrlvide authority and jlteneral leaderllhip

innuenr.e.
-They can 8hare thE' hurden ofrt'8ponsibility fllr unpopular

action8.

The nPed (or committeell will vary from 8chl"11 to Mehool and
situation to situation. UsuallY an ad 'huc ctlmmittl.'t' ill
pre(enblt' when a Mpet"ific prohlem requirp8 the diversity of
opinion and inOupncl" thnt n committee CtilJ provide. ThiE type
of committee con eaRily be formed and then disbanded after the
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project has be€n completed. Standinl{ coml"littees. howeVl~r.

may also be required to assure continued rerJresentatiofl. even
thoul{h a standirll( committee may hav!;' a ~.(Teater tendency to
polarize or to I{et "b.>j;tl{ed down" in delails or because
committee members are not ?bie to sustain continuinl{
involvement dut' to Clther work preF.:lUres. The usual ballic
approach and Pooal re~ardinl; standinl{ committees is to have
or.e central safety and hf''illb commit~and subcommilteesfor
special hazard areas. if ne<'t:llsary ..

aSH prolrtam committees or subcommittees can d·~., ..
members from a number of differentlrtoups: administrR~lOn,

faculty. physical plant, service area, etc., such committees
may have differen" purposes as well. Generally, committees
consist of (1) individua:s representinj{ employees who are
exposed to OSH hazards. (2) individuals representinl(
schonl officials responsible for hazard abatement, Rnd (:3)
individuals kn,')wJedl{eable ab.>ut particular hazard classes.
The Prolrtam Administrator should be included as Bmernberof
any OSH rommittee. However. it is best that the role of
chairperson I{O to someone other than the ProRram
Administrator-80meorl~,:luLside the aSH prolrtam, Roal·
oriented, and innuential.

Whenever representatives of th~ school administration are
included. they should be of us hiHh a level within the
administration us pO!lMible. in order to a!lsure that committee
recrJrnmendations rent'cl tht' thinkinl{ of the school
administration. The inclusion ofhii(h level administrators also
renecLs the adminilltration'!\ lIupport for the overall prol(ram.

For Rreatest effect,iveneslI, committet!fl should meet as
,frequently a8 possihle. In most cases. monthly meetinl{8 are
best; 4uarterly meetinj(s Bre the minimum acceptable. It is
important that mt'etinl{s be held on schedule. A major
contributor to the deterioration of committees is infrequent
meetinl{s. particularly if periodic schedules arl! not mel.

GENF.RATING EMPLOYEE COOPERATION
When the aSH prol{ram has been el'ltablillhed, it is necesMary to
U88ure that allllchool employl'l'll (particularly those for whom
OSH rf.'1llponsibilities 8re secondary to other job duties)
participa~and coopera~ in carryinl{ out the pro'gram.

One method ofl{aininl{ t'mployee IIUpport ill involvement in tht!
pnl!iCram, F'or inetance. employeell can be I{iven responllibility
for identifying and com!'C'\inl{ hazards in th'!ir own work area/)
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by conductin~ routine in!lpections. They also can be ask~ to
participate in writin~ rules and relotulations for their job~,

thereby recoJo{nizinJo{ their knowledJo{e. The committee concept
can be used as a formal mechani"lm for Jo{31ninJo{ input fmm
employees.

A second, more formal approach directed at employee
involvement is the modification of written iob descriptions to
indicate the addition of OSH prolotram resp()nsibiliti~s. This is
advisable whenever aSH responsibilities constitute a
silotnificant modification of or adciition to the employee's
present duties.

Another means of increasinJo{ employee cooperat.ion is throu,.-n
traininl{. Often pllOr coo:>eralion is due t.o a lacl\. of
understandinlot and skill on the part of the employee, Inrrt-ased
knowled.:e and skilll-(enerally Iot0 hand in hand with increa!'.ed
acceptallce of the OSH prol(ram.

A fourth and mO:lt powerful innuence on an employee'!!
[~ willil'!lotne!lll to coopt'rat" i" the behavior and attitl,lde of the

employt't"s Ilupervisur, The llupervillor l(.!nerally is resplmllihle
for traininlot the em pl'lyee on the joh and for c'lrnmunicatinll the
wishes and values of the adminilltration. The supervisor sets
the example. Therefore, supervisors must be convinced thot
carryinl( out the safety and health proKram is in their inter~;t,

so that they will ctlnvey thill mellsOKt' to their suoordinlltel'l.
There are thn't' ha!!ic wavs the behavior and altitude of
lIuperviHors cltn ht> improv~d. First, supt'rvillorll can he l(ivl'n
authority for cl1rryinl( out OSH prllj{ram actIvities in the area
under thei; control. Second, part nf the Ilupervisor's
performance evaluation clln be dependpnt uplm the extent. of
cooperation offeff-d the pr')j{ram hy their area!!. Third, t hp ()SH
effortH IIf the Hupt'rvisor IIhould ht' adt'q\Oatf'ly rpwlIfI!l-rl
.hrnuMh r('(:oj{nition or additional rpRpnnllihiht~· whl'n OSII
j(oalH are achil'vl'd. In thplle three wayll, the 14upt'rviy-or'1I
altitudp and hi?havior with rej(ard to the OSH pWj{rllm ('an IX'
impfllvl'd and, C'onllt"fluently, j{reater l'oopt'rK'ion ran h.,.
j(eneratt't'l umonlot other employt't'M.

There is R fin~ way to j(eneralt' pmploye(' ("I,opt-ration
EmpluYl'etl Mhould he madl' awart' of tilt' fad thnt followinj(
OSU procedure" Ofp f\ ('ondilion of.their pmployml-nl. Formal
pmcedurPl'lllho'Jlrl Ill' dp\'t'(operl to liil\eiplin(' f'mplf)~'t-PS who do
not ohey l4Chool OSH rpjIlulntionll. TlIkinw Plut'h ''1t'IIMUfl'!'I mll~'

pm~l the inlltilution from OSII" eitnr ionH for violal ionM
retlultinM ffllm empllJyt>e nejlllij(t'nt'p. Under the OSII Art, it il;
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quite clear that the responsibility for complyinlo( with safety
and health n~gulations rests with the employer. even if the
violation resulted from employee negligence. However, some
organizations have t-J€t'n successful in contesting OSH.A
citati!)ns and penal Lies resulting from employ~t' negligence
when they were able to prove that adequate OSH procedur~s

were d~veloped, that sufficient training was provided, nr.d that
the disciplining of emplo~'ces for failure to follow aSH
pmcedures was fair and consistent.

In considering various methods for generating employee
cooperation. the OSH program planners. administrators, and
stafr!'lhould use exisllnlo( ehannels of communication and work
within the organization. If certain. em~loyee J(roup!" are
ul:lOnized, then changes in workinlo( pmcedures must be
carefully worked out with t:'mploye.~ representatives. !twill be
advantageous to stress the benefilll of the aSH program to
employees and spt:'cify the chanlo(es it may rt'quire in working
prtlcedurl'll.

EMERGENCY PLANS
Emergency plans lo cope with natural disasters (e,/it .. tornado

'conditions. earthquakes. tind hurricanell), gas leaks. tires,
bomb threats, public disturbances. and other emergency situ­
ations are desirable. Protection of employees, students. and
viAilors in e!'lsential. Good preparation and training ccn he

'valuable in avertinj{ panic and enhancin/it rapid and !lafe
evacuall~n.

Emerj{enc:y o:>eratiot:! plans should ~ written. This re<juires '
clear and thorouj{h planning and coordinati~n so thllt people
aren't workinJ,t at cross purposell during an emerl(ency.

The written plan should delel(ote specific respoi1sihilities so
that everyone knowA exar1.ly what i8 expected of them. The
written pilln also providell a ~rmRncnt record for periodic
reference. Above all. you IoIhould lellt the plan bt>frlre it ill needed.
his too late when the diHaster stl'ikes.

These tHe wme items you may want to include on yourdisallter
proKram checklist:

• a written policy 8tatement
• ty~et1 of dis811ter ex~l1ed
• school lavout
• relationllhips with dill8!lter and welfare Bl(cncies
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• emergency orl{anization chart
• description of school warninl{ system
• emergency shutdown procedures
• evacuation routes, includinj;( directional sij{ns
• shelters for employeeE
o participa~i()n in mutual aid assoc: .. tions
• alternate school headquarters
• utility repairs

aSH MAINTE:"-l'ANCE
Maintenance is an important aspect of an aSH Proj{ram which
is often overlooked. In addition to 38surinl( maximum open'."
tion.of e::juiprnent and facilities at minimum cost, proper main·
te.,ance ....,ill provide the !lafest possi ble working conditions for
employ~, Unsafe conditions are often due to insufficient or
impro~rmaintenance and result in accidents causing injurie~,

cosIly property d3malo\'e, or both. Instances in which poo!' main­
tenance can lead to accidental injury tJr damage to \?quipment
are numerous, The following are typical examples:

• Ro"lfh or slippery floors and floors with holE'S, splinters,
and Il<>Or patc.hinl{ contribute heavily to the sources of
injuries that are most common - namely, handling, slip­
ping, trippinl(, and fallinl{. Such defects also often
contribute to "machinery" injuries,

• The condition of all portable equipment that persons
climb or stand on or work from ill important from a safety
standpoint. Thill equipment in<'ludell portahle ladders,
steps, saw hor!!e!!, !lcaffoldH, planks, etc,

• Defective tJol~ are prolific sourc~s of injury, This applies
not only to iamiliar hand toolll such as chisels anC:
wrenchell, hut ahw, because of their increased use, Ul
powert.'d hand tools such IlS grinders and drills,

• UnleMIl properly maintained, mac'hine guards and
sufety devil'ell not only fail to protect but also Ilive u
fall4e senlK' of !'Iecurity, whiC'h may he worse than no pro­
tection at all, .

• A hil(her Htandord of maintenance than ill necesllary for
educRtionul pUrpOHl'H may ht' vitnl to !larety, For in·
stance, clutch wear mllv f:l1UIlt' a mnchine to !ltart unell'
pect.edly, '

• Electric wirinl( ht>cnml'!! unMaft' nnt only from UHe, but
from temporary repuirM, alterationM, or additions,
"Tempornry" johll tt'nd tIl bt>CClme pC'rmunent Unll'MIl
carefullv limited to nt'('I!MHitll'H and imm~dintelv m~de

standar'd when the emerl(el1t:y hUM pallsed, .
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~ Windows, lights, and ret1ector~l may become dirty, and
Ii~ht bulbs may be burned out.

• The ventilation for the shop or laboratory may not be
prop~r1y adjusted, with screen filters not replaced or the
ventiJalOr overloaded.

Main tenance can uperat~ in two ways: (1) rou ti ne corrective
maintenance necessary on a day-by-day basis to keep equip­
ment clean and operatin~, and (2) pr.·ver.tive maintenance
which involves overhaul of equ',pmer.t on a predetermined
schedule before brpukrlown occurs. These two approaches to
maintenance differ only in the way they operate, and some
overiappiJ1~ is usually invnlveCI.

Routine Corrective Maint/mance .
Routine corrective maintenanr.~e is required primarily to keep

···equipment anrl the working ,.rea in the same opcratin~ con­
dition without a major chan~e. Routine maintenance is
intende~ to pr,~-·~rve the status quo, rather than to detect and
corTl~Cl conditiO!ls which may cause future trouble. If the
cr::'lditions are good. maintenance keeps them that way: jf
condilions are n~lt j{ood, routine maintenance will not improve
them, When a condition is uncovered which points to future
breakdown. it r;hould be routinely repaired. hut all too often
repairs are made only after the breakdown occurs. Routin:­
maintenance involves a variety of thinlr.! - oilin~ of ma.-:hinery,
dispo!!al of scrap. infjpp~ting condition of tools. a general
c1ean-l.:p: minor repairs of machine!! and equipment after a
breakdown. and similar activities.

The fact that maintenance is routine does not detract frorn its
importance, either in maintaininll' a training program or pre­
venting injllries. It i~ an important activity and will a!isi~t in
creating an efficient....afe workinl{ ('nvironment. Hut a j{ood
maintpnancp prOllTam l'4hould he planrlt'd and or~anized in the
same way ;,HI any other aetivity, In plnnninj{ and orKanizill~.

considerlltion ~houlrl he ~ivt'n to at It'al'4t th(,l'44! live ~t{'pl'4:

• Devl'lop !'ffedive pr"eedur~l'4 to cover all mainlenancl'
acti,,·itil!M.

• Formulate l'4chl'dull'l'4 to cover ri'\wtitivl' operati"nl'4 .."lueh
1l14luhrlc<ltion of mill·hin!'!'!. ~·I ..anin~ window!'! and lij.1ht·
inK fixture!!, and dispmwl of serap,

• EHtahh!!h a pTfK.'edun' for handlinl( l1onr('petitive johl'4.
Iluch as repair!! or in/;f.allatio!1 of m<lchinl'l'I.

• /\rrall~(, to have frequently needed span' parts on hand
for equipment repair. .
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• Deve)'Jp a follow-UD system to assure that procedures
and s4~hedules are followed.

The importance of routine maintenance should not be under­
estimated. When properly planned and ol"l'tanized, it can be a
positive factor in controllin~ accidents in school shops and
laboratories.

Preventive Maintenance
Preventive maintenance has a different purP9se than routine
maintenance. It aims to prevent conditions from arising which
could result in costly delays due to the hreakdown of equipment.
Such conditions can be detected through inspection and pre­
vpnted by periodic overhaul or replacement. The inspection or
overhaul prnvides a sound basis for sc:,eduling work to avoid
rush handling of emer~ency jobs involving excessive overtime.

Preventive maintenance may be defined as an orderly, uni·
fonn, continuous, and scheduled procedure to prevent break·
down and prolong the.usefullife of equipment and buildings:
Some advantages .to be gained from preventive maintenance
include d~rease ot" "down time" of equipment due to break·
down, reduced repair costs, increase in the life of the equipment,
more training time on the equipment available, and safer workinJt
conditions.

In determining whether a system of preventive maintenance is
worthwhile, the follcwing questions need to be considered:

• Does thp cost in inspectil'n exceed the cost of repair
and thE' value of down time?

• Will the normal life of the equipment exceed what is
required without preventive maintenance?

.' Dues the good condition of the equipment contribute
to safe working conditions?

• Is the equipment critical to the training process?
• Is standby equipment available for continuinJt th'! train·

ing process in case of failure?

If the answer to questions 1,2, or 5 is yes. the need for ~rpventive
maintenance is doubtful. If the answer to:3 or 4 is yes, the neeri
is at once apparent. Undpr mo,:t co~ditior.s, preventive main·
tenance is ne{'essary to :1lRintain training facilities, and it is
almost always neceSS'3ry tocliminate dc:lngerous conditions
involving mechan!cal equipment.
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Successful preventive maintenance in school shops and labora· .
tories involves at least the following factors:

• Regular syslt!matic inspections of all machines, eqUiD­
ment, and the premiser.

• A pro~am of periodic replacement of essential equip­
ment or parts.

• Keeping records of inspections, replacements, and
findings.

• Repairs and replacements made as indicated frum
inspections or in accordance wi th replacement schedu Il:!s,

•. Periodic evaluation of the progress of the maintenance
program.

A preventive maintenance program, ratlier than a simple
repair system, will result in considerable savings in training
time. It will also reduce the num~r of accider.ts. Many school
injuries are charged to training hazards, but th~ true cause
may ofu,n be poor mainten~mce; proper maintenance would
have eliminated the hazard and, consequently, the resulting
accident. But preventive maintenance does more than reduce
injuries due to accidents. It promotes orderly and economic:.
training; it controls equipment losses; it heips improve train·
ing methods I{enerally. Good maintenance also promotes
proper UEl~ of tools, equiment, and machines. Adequate tool
storage with inspection and dispensing procedures assures the
usc of the right tool for a job, one properly dressed or sharpened
and in overall satisfactory condition. When safe and properly
maintained tools are issued, workers have an added incentive
to give the tools better care. Preventive maintenance is a con·
servation pro~am at the traininl( level, a systematic method
of saving which will retur: I dividends in training and in
accident prevention.

SELECTION, PROCUREMENT, AND
PLACEMENT OF MACHINE TOOLS
AND HAND TOOLS

Because of highly competitive marketing, some manufacturers
of machine tools find it advantageous to list safety devices
designed for the protection ofoperators as au xi Iiary equipmen t.
School shop personnel must be familifl!' with such items and
assure that they are included, in the orilOnal purchase o,der.
If adequate guardinji! is not provided on. machinery by the
manufacturer, this does not relieve the school of its responsi·
bility for proper guarding.
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Attention must abo be given to the quality of materials and
construction of the many hand tools pl\rchas~ for the school
shop. A Quality-built too! is the safe tool. and quality must not
be sacrificed for the sake of the budgt't. Electric hand tools must
be equipped with ground wires. and connections, plugs,
termin?ls, and wires should bt' checked to see that ~11 are of
approved construction.

In general. the safest machine is the best machine avaiiabl<?
to do the job. A safety checklist for use in selecting machine
tools might well include the following point,s:

• Is the machine designed so that it is impossible for the
operator to he exposed to the point-of-operation or any
other hazard point while the machine is operatinl{'?

• Is the machine designed so that, wherever possible, all
corners are rounded and no sharp corners or edl':es are
exposed? ,

• Are the mad: ne controls located sa that the operator
will not be near the point-of-Qperation while operatinl{
the can trois?

• Are the controls placed so that the operator will not have
to reach excessively or be "ff-balance to operate the
machine?

• Are the power transmission and drive mf'chanism built
i'l as intel{ral parts of the machine?

• Are overload devices built into the machine'?
. e :8 the machinE desil{ned for mechanical rather than

manual holdin~ devices'?
• Are all electrical components of the machine grounded?

The maximum size of materials to be worked in a machine
should be determined. since additional space may be needed.

Placement of Equipment
The importance of providinl{ adequate space around equip­
ment has already been cited. How(~ver. care must be taken to
locate equi;:oment in such a way that there is no interference
between the operations and the operators. Machines ,;hould he
placed at a 4;'° angle to window walls in order to secure the
maximum effect from natural light. The anll'ular placement
also places operators out of alij.{nment with the revolving
spindles of machines adjacent to them and thereby reduces
the danger from acceseories or materials which may be thrown
from neijothboring equipment.
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A lathe to be used for machining long bars fed through the
hf:ad stock obviously needs more space to the left of the
machine than one which is to be used only for chuck work.
Cerl.3in machines, such as the metal wc.rking planer and
shapt>r, nt.>ed to be placed sc that sufficient clear space remains
when tables or rams are operaLng at their maximum dis­
tances. All heavy equipment' should be leveled and securely
fastened to floors. The placement of felt, cork. rubber, or other
shock·absorbing material under machines is recommended in
order to reduce the noise level. Certain machines, such as cutoff
saws and shears, should be placed near the material storage
areas in order to reduce hazards from handling large pieces
of stock.

Methods used in placement of equipment usu311y involve
scaled drawings of floor plans indicating fixed obstructions
such as supporting pillars in walls, window and duoropenings,
and the relationship of the room to other service greas. Show·
ing the relative iocation of all equiment and f;:}cilities on a
drawil"llol is known as the "single dimension method." The
··two-dimensional method" is probably most frequently used
and involves arranging flal patterns on the floor plan drawing.
The patterns are to scale and in the shape of lhe floor ana
required for each item of equipment. A more revealing tech·
nique is to make use of three·dimensional scale models of
equipment sel up on a drawn·tIJ-scale floor plan. Some equip­
ment manufacturers furnish ~(,dels upon request, and other
models may b€ carved from soft wood. or made from cardboard.
The planner !!hould make ~everal alternative layouts before
decidin/ot which will be implemented. The introduction of a
sin/otle item of equipmen~ may demand the rearrangement of
the entire floor plan, but additional equipment or a chan"e in
emphasis or procedure will require adjustment of the layoul
without jeopardizin/ot the safety considerations already in
effect.

Special Hazards
In almost every shop there are certain piece!! of equipment,
kinds of materials, or specific processe!! that deserve extra
attention for the protection of worker!!. Jn man.v instances,
special shielding of certain equipment and isolation of hazar­
dous processes are required. Welding areas must be isolated to
protect nearby persons ';wm flash. burn!!. and fum(.~. Foundry
and heat·treating areas I;hould be located so all to a\ ,)id injury.
Hand chipping of meta! and machining operations that re!!ult
in flying chips ~et.!uire isolation or special shil'ldin/ot. Areal!
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such as elt'clroplalinJ.{ ilnd .·tchinJ.{, when> al'ids ilnd chpmicals
are used, need precaulionary lrealment. Painl and spray art'as
demand an efficienl exhausl venlilalion syslem, as wl,11 as an
isolal.od lll('alion. I\n l'xhaust system is also needed whPH.... er
aulo or olher ent-{im's are runnint-{. The relalively hiJ.{h speed" of
porlable and stationary t-{rindint-{ machines and the possihilil.Y
of tht' wh~1 hreakint-{ require the sl'J,!rel{alion of lhese ma­
chines from olht'rs in the shop.
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WALKING AND WORKING SURFACES

Con",tanl(y Wt't art'all !<hould have nonslip surfacell or 'ma!...'!
where employ('~ mU!olt walk or work.

TECHNICAL-REGULATORY
GUIDELINES

Preceding page bla~k35

The control methods discussed in this sfftion are only sug­
gestions as to how hazards may he corrected. Further assist·
ance may be ohtailled from y'lur state IKTupationa' safety and
health agency, NIOSH regi,mal ';onsultant, or OSHA area
office. Consultation with OSHA compliance officers anywhere
off your school site (includinl( an OSHA office), or with
NIOSH l'egional indu!oltriaJ hYJo(ieni!'Jts onslte or elsewhen~. is
encouraJo(ed and will not triJo(Jo(er a compliance inspt.'{'tion of
your facility. The ad~res!oles ilnd phone numbers for the NIOSH
and OSHA reJo(ional offices are listed at the end of this booklet.
For detailed in formation on control of noise or air contaminant
levels, machine guarding, etc. - where specific desiJo(n!'! art'
soujo(ht - you may nPed the !'I{'rvice!olof a professional c:on!olultant.

All work llreall, pas!'!ajo(eways, storeroom:;. and servin' room!'!
mU:;l hto kept dean, orderly,!olanitary. and al'l dry a~ pmll!ihle.
All !'!pillll should ht> cleaned up promptly. FllHlrl'l in work areas
mUIlI. ht> kept free ilf !'Icrop. chipll. oil Rnd c(Hllant spills. and
other dt'hril'l. '

This section is a review of OSHA reg-ulations which apply tol
general conditions and operations, The important points of
eaeh :standard arfsummarized and. where pos,,;ihle, are listed
in the same sef\uence as the OSHA safety and hehlth
standards (z9 CFH 1910). Note that recognized hazards which
are not yet covered hy these regu It'tions m'Jst still he controlled.
even though there are no spet'ific standards governing them.
Alsl', while some of these standardi>! may not apply to your
particular school, additional standards (dependiojo( on the
llpecific programs and materials you use) may be applicable.
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Every floor, workinK place, a~d passaKeway must be main­
tained free from protrudinK nails,splinters, holes, and loose
boards.

Where mechanical handlinK equipment such as a lift truck IS
used, sufficient safe c1caranct! must be provided for foot and
nhicular traffic.

No obstruction that could create a hazard is p~rmittE'd in the
aisles.

All permanent aisles Jr.ust be easily recol{nizable.

FIXED LADDERS

Fi".,~<l ladders mU'.it he desilol'ned to withstand a sin"de (:('n.
('",ntrated load of at least 200 pounds.

Rungs of metal ladders must have a minimum diameter lJf ~I
inch. Hun~s of wood ladders must have a minimum diameter
of ]'/, inches.

Hunlo(s 'must he d le~st 16 inches wide, he spaced no more than
12 inches apart. and be fret' of splinters and burrs.

Ladders, when their construction and location so TI:·quires.
must he treatf.'d with a preservative to resi8t deterioration.
Note that paint will not ad'~quately preserve a wooden ladder.
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PORTABLE LADDERS

o
jt," METAL

1·1/8" WOOO ~
MIN.OIA.

~'

~
"15" IS"

,I- CI:UIIANCE

g
16"

Vertical ladders must have either caj;{es or a ladder safety
d""'ice if they are more than '~o feet long.

There must be at least a 7·inch clearance in back of the ladder
to provide adequate toe space. '

Th£' preferr£'d pitch for safe descent is 75° to 90°. Unless caJ.{ed.
or equi,ppcd with a ladder safety device. lddders with HOC' pitch
must have a 2'/, foot dearance on the climbinj;{ side.

Portable ladders must be maintained in j;{ood condition at
a1l times with tight joints, securely attached hardware and
fittin",s, and freely operatinl( movea!:-Ie parts. They should hE:'
kept coated with a suitable protective material. (OSHA may
eliminate the preserv:Jti ..'e requirement. Check with your
OSHA area or rel(ional office for details,)

They must be inspc<:tf!d frequently. Oefective ladders must be
tagj;{ed "Danj(erous . Do Not Use" and removed from service
for repair or destruction. Ladders with broke" or missinl(

Unless a ladder safety device is used. landing platforms must
be provided on ladders )o\"reater than 20 feet lonlol". A platform
is required every :30 feet for Cal!'ffl ladders and every ~O feet for

, unprotected ladders (when no ladder safety device is used).
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steps, rungs, or deaUs. cracked or broken side rails, or other
faulty equipment must not be ust:d.

l.adders must not be ~sed near ener~izedelectrical equipment.

All ladders must be placed so that they have a secure footinj{.
They may not be placed on boxes, barrels, boards, bricks. or
other unstable bases to obtain additional height. Nonslip
baSt:s should be used.

Any purchase ordt'!' for ladders shoulJ include the requirement
that they mei!t OSHA standards.

FIXED INDUSTRIAL STAIRS
Riller height and tread width must be uniform throughout
any night of stail1l.

All treads must be reasonably slip·resistant.

Vertical clearance above any stair tread to any overhead o~

struction must be at leut 7 feet, measu,:,ed from the leading
edge of the tread.

The minimum permissible width is 22 inches. (If the stairs
are a mean3 of exit access, they must be at least 28 inches wide.)

The angie to the horizontal made by the stairs must be between...
J00 ar.ld 50° .

300 .. JltO IIAHOI
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All stairs should be adequately lighted.,

THE STANDARD GUARDRAIL
AND TOEBOARD

The standard toel,oard must be approximately 4 inches hil{h
from the l100r to iUi top ed,l{e. with no more than a
quarter·inch gap between the totbollrd and the floor. It may
be constructed of any substantial material-either 80Iid or
perfomted-as long as e.ny openings are smaller than 1 inch.

The vertical height of the railing must be :lfl to 34 inches, The
construction must be simil.Jr to the standard guardrail
described later in this section,

.. a stair railing on each open side is requi':ed;
• a handrail on each enclosed side is req'l.lired if greatt'r

than 44 inches wloe;
• if both sides are enclosed on II stairway less than 44

inches wide, at I ;aSt one handrail is I'el"~uired. preferably
on the rifi!"ht sidt- descending; and

• if the stairway is AA or more inch/~s wide, an inter·
mediate ~tair railing located, midway is required,

A standard ~uardr~il consists of a top rail, intermediate rail.
and posts, The dio:.tall,e from the upper surface of the top nlilto
the floor. platf'Jrm. runway, or ramp must be 42 inches. The
intermediate ~&il mllflt be approximately ~alfway between the
top rail and the floor.

If the tread is I~ss than 9 inches wide, the risers shoilid be open.

Ii the flight of stairs has four or more risers:

A slandF.rd guardrail can be of any configuration and con·
structirm that meets the hasic dimension requirements (42
incheto high with midraill and can withfitAnd 200 pounds
applit'd in any direction at any point on the top rail. For wood
railingt~. the rails and pOSf,l1 must ~ at It'ast2· by 4·ioch stock,
with POSUl Jlpoced not more than 6 feei. spart, For pipe :"ailinl{s,
rail .. and posts must he at lear,t I'll inch ouLside diAmeter pipe,
·.... ith posts spaced not more than 8 feet apan Structul'all1teel
railings and posts must be of 2· hy 2· by Yo-inch anl{les or other
metal shapetl of t'Quivalent .~lrenlCth, with posts spaced not

.more thlin 8 feet apart.
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WHERE A STANDARD GUARDRAIL IS
REQUIRED
A standard j(uardrail is required at-

Every o~n·sided noor or platform 4 feet or more above the
.adjacent noor or j(round le ..el must be railed on all o~n lIideR,
except where there is entrance to a ramp, stairway, or fixed
ladder.
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Every stHirway t100r openin~ must be ~uarded Iln all open
sides. except the entrance to thf' sLairway,

Every ladderway nonr opt'nin~ must he ~lJarded h.\' a standard
railin~ and toehoard on fill si(~es, with passa~e thrm':j{h the
railin~ constructed so as to pr.event a person from walki!l~

directly into th~ o!>eninj{,

Every runway or catwalk four fet.>. or morl' aho\'l' I{round level'
must have railinloCs or. all operi sides .

. As a loCeneral /'ondition, ,I swnrlarrl tllt'hoarrl anrllo(uarrirail ,Ht'

ret1uirt'rl whereYt.'r pt'ople walk benl'ath thl> o:,.'n sirle:. of ,1
IJhltfo,'m 'lr under Si.llilar structurt.''; I)r wheTl' thinloC!' could fall
from the structure Ifor example. into mal'hiner:v ht'lowl.

GF:NEHAL REqUIREMENTS FOR ALL
SCAFFOLDS
1\11 scaffoillill'" mllst haYI' solid footin/: or anchorinlo( t:apahll'of
holrlin~ thl~ inll'nllt·d load without 'H'lllin~ or ,.hiftin~_

Unslahlt· ohjl'tts such as harn')s, lo",sl' hrit·ks. hl.K,ks. or hOXI's
musl JIllI Iw USI.'f! to sUPP',rl scaffolrls or planks. .

(;uarrlrails and lot'h"ards m!.lsl Iw uSl'd "n all "pt'n sidl's anrl
"nds 'If pia t forms ,",' h ich a r,' Ill. lrl' I ha 11 III fl'd a h""I' t Iw I~ r"u nil

/n~~~~
GUARDRAILS- ]6" TO 42" MIGM

FROM PLATFORM LE vEL

TOEBOARI)S 4" '-:'C.M OR MORE

~~~~9~

TOfl"OAi'lOS" GUARDRAILS
I~STAUEOO~ CWE!'l SIO£S AND
ENOS O~ PL~TFORMSMORE TMAN
,10' MtCiIo4

TYPE
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or floor (e>;cept needlE' bE-am scaffolds and floats). Scaffolds 4 tl'
!f) feet hil'th which are less than 4;") inches wide must l!lso have
guardrails. '

Scaffolds and their components must he able to support at least
four times the maximum inwnded load. Win' or fiber rope used
for scaffold suspension must be capabl,! of 8Upp()rtin~ at least
six times the intended load.

All plankinl( or pbtfotlns must be overlapped at least 1'2 inches
or secured from movement.

Planks must extend over the end SlI pports not h·ss than fi inches
or more than !H inches (not more than I~ inches at l'onstruction
sites), and should be secured from fallinl( off the plutfl!rm,

Planks must n'ot be placed on I(uardraihi to obtain ~reut.er

hei~hls,

Sc.'uffolds must Iw sel'ured 'Nhcn in use and must not be moved
when in use or lJ<'cupied,

All scaffolds mUtlt be muindtined in a sufe condition at all
timt"S. Untlafe tlcaffoldll should he removed from the site fllr
dispo!lul or the dt'fective purtll immedia~ely rt'placl'<i or
repaired.

Thp pole1'4. le~H. or upri~hL"I of lIl'lIffoldll mUllt 1)tO plumb and
securely and ril(idly bracpd to prt>vent Hwuyinl( and
diHplucement,

Plnnkinl( mUMt be Hcaffold I(rade for thl' Hpt'eieH of wIJod u!W'd.
The maximum perm;H!4ihll' Mpar.!1 for '2, by lO·inl'h or wider
plunk!! are WI follows:

MATERIAL

Full thiclu,ll" No""m.1
undrenert ,tllckM"

lu""be, lu""be,

Working
load Ips t,l 2S 50 7S 2S SO

p,.,'m'sslhlr

spa" lfl.l 10 8 6 8 6

Tn" m"'"lmum permISSIble span fOf 1'1. ,,' 9 ,nen or w,dt', plank 01 full
th',cknes! IS lour Ie... , WIth ~dlum loadIng of SO ps,l
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ROLLING SCAFFOLDS
When frel'-stallrlilJl! :no1Jile scafiidrls are use~, the hei~ht must
not exceed four times thl' minimum hase rlirnen:"ion.

Hollin~ scaffolds musll~ p~operly h'''lC!!d by cross bracinl-{ and
horizontal hraclng.

Castt:'rs must he pro!ll'rlv designerl for strength and have
lockinl-{ rlCViCI·S. AI ll'ast two of the four casters or wheels on
rolling scaffolds mus~ SWiVl,L

I'l'atforms must 1)(' lil-{hliy planke-J for th .. f'lIl width of the
scaffold (I'xn'pl kr I.tll' l'ntrance openin~pand the planks l,lUSt
he'sl'l:un~rl in place.

A laddt'r IIr stairwa.\' built into or alfixl'd to the rollinl-{ sea (folrl
is fl·quired for prupl'r an:l'SS ,lIlrl eXIt and a 1<'lIldinl-{ platform
mu"t lw proviol'd at intl'rvals not to l'xceed :\;) feet.

HollJi'1-{ scaffolns must n'sl upon suitahlefooting whl'1l in use,
with the locking dl'vln's on casters in the locked position.

As ~, ,I(eneral rull·. no OiH' should l~ allowl-o to ride lJ~l manually
propelled scatlolds.

SAFETY BELTS, LIFELINES. LANYARDS.
ANI> NETS

;,
~ .
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All safety nt-Its, lifelines, and lanyards must hav!::l br::uki.-,j.(
strength of rj,40\J pounds and the hardware he capabll' of
withstanding a mmimum tt'nsile loading of 4,000 pounds

'without breaking, ripping, 01 any permanent deformation,
Such equipmpnt must De anchored to a structurClI member
capable of supporting ,'),400 pcurds of dead .... eight.

Where the Ul<e of scaffolds, ladders, safety' lines, or belts is
impractical, safety nets must be provided when persons are
exposed to heights greater than 2,,) feet.

Operations where nets are required must not he undertaken
until the net is in place and tested'.

EXCAVATING AND TRENCHING

Prior to excavation, an)' und:?rground vtilities in the area must
be located and prrJtected during the operation. Utility
companies or local regulatory agencies, as appropr;ate, must be
contacted for advice on location and protection 'l.nd for
appropriate permits or appruvals necessarj prior, to

,excavation.

The walls and faces of excavations and trenches Llver ,'1 feet
deep, where workers may be expo3ed to danger, must he
gU>irded by a sho:-ing system, sloping of the g-round, or some
other equi':dlpnt means. Trenches less than ~) feet deep with
hazardous soil conditions also must be effectively protected.

•·e·u

2
} !..
~

! ~e .. ­
E ~-........

I'll", .. c;,." ... Sill, 1 ('0""'" '"
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APPROXIMATE ANGLE OF REPOSE·
FOR SLOPING OF SIDES OF EXCAVATIONS
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Appropriate trench boxes or shil'lds may he used in lieu ,)f
shorin~ or slopir.1o( to pn>vl>nt Give-ins and entrapml'nl.

Tools. ('qui pm..n t. ,I nd exc<I vateri material must be kept 2 feet or
more from tht' lip of thl' tn'nch to avoid the dan~er~ 0: falling'
and wall instability.

])a i1y inspt'ctions must Iw madl' of t renehes and eXC<1 vations by
a competent person to assure adequ~~e SlOpeS. shorinJ.{. and
bracing, and to check for evidence of possibl ... slides I)r cave·ins.
More frequent lnspel'l;or1s may be necessary as work
proKresses or after inclement weather conditions. such as rain.

Lariders or steps must he locaterl so as to require no mote than
·2;-) feet of lateral travel in trenches ..j feet dl>ep or mure.

Any runwa.vs and sidewalks must he kept free of debris and, if
undermined. must be adequately shored to prevent a cave-in
from a:1Y maximum \oadinJ.{.

Appropriate harricades and warnintot siJ.{ns must be provided t(!
prevent anyone fn,m fal'inJ.{ into excavlltions.

I

Example of Acceptable Barricade
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EXIT AND EXIT MARKINGS
General Requirements
The exit route must lead to a public way.

Areas around exit doors and passageways leading to and from
the exit must be kept free of obstructions.

Exit access must be arranged so that it is unnecessary to travel
toward any area of high hazard potential in orderto reach the
nearest exit (unless the path of travel is effectively shielded by

.suitable parti tions or other barriers).

A door from a room to an exit. or to a way ofexit access, must be
of the side-hinged, swinging type. It must swing out in the
direction of travel if 50 or more persons occupy the room or if it
is an exit from an area of high hazard potential.

No lock or fastening may be used which prevents escape from
inside the building.

Exits must be readily accessible at all times. Where exits are not
immediately accessible from an open area, every occupant of
that area must have access to two ~xits by separate paths.
These paths must be through safe passageways, aisles, or
corridors which lead directly to the exits.

Size and Placement of Signs
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Every exit must he marked with the word "EXIT" in pl'ain,
legible letters not less than 6 inches hil'(h with the strokes of the
;etters not less than \,, inch wide.

The visibility ,If the sign must not be impaired hy decoration.
furnishinl'(s, or other signs.

Doors, passageways, or stairways which are neither exits !;lor
ways;o an exit, but may be mistaken for an exit, must be clearly
marked "NOT AN RXIT" or with a sign indicating their actual
use, e.g., "STORAGE ROOM" or "TO BASEMENT."

In areas where the direction to the nearest exit may not be
apparent, an exit sign with a directio'1al arrow must be used.

Exit signs must be iLUiT.iili:lted by a reliable light source if
cccupancy is permitted at night. 01 Ifnormallighting levcl~ llre
reduced at times during working hours.

OCCUPATIONAL HEALTH AND
AND ENVIRONMENTAL CONTROLS
In some cases, h~alth hazards are not recoA"nized becallse some
materials used arE identified only by trade names. Also, some
materials contain mixtures of substances, making
identification still more difficult. If the composition of a
material cannot be dett>rmined, the infurmation should be
requested from the manufacturer or supplier. In many
instances, they can provide Material Safety Data Sheets for the
products. These sheets contain informatio!'l such as the
hazardous concentration level and physical charactf·ristics of
the suhstance, requirements of personal protective t'4uipment,
emer~ency procedures, and reactivities with other suhstances.

In· identifyinjlt (>ccupational health hazards, job hazard
analyses should he made showing the substances used, the
number of workers at risk, prodUCL"i formed. and any
byproducts j{enerated. The form of the products and by­
products should I.w.: noted, i.e., a liquid, dust, vapOl, mist. leas. or
fume. The most likely routes of entry should also he noted, i.e.,
by meuth, skin, or inhalation. Methods ofcontrollin~exposure
should then be noted.

A job hazard analysis may be made ofeach operation. or for the
department as a whole. The survey should evalu&tt' prt'sent
conditions. Related activities, such as maintenance and service
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operations, should also be examined for health hazard
potential. Some examples of unsuspected hazards are:

-Welding perfor:'!led arou~d chlorinated materials (e,g.,
tricholoroethylene), This m:..lY cause the formation of
toxic gases in addition to welding fumes.

'eGeneration of carbon monoxide and other hazardous
exhaust gases by forklift trucks with internal combustion
engines. '

-Formation of chlorine and other poisonous gases when
certain cleaning agents are mixed.

After completing the job survey, evaluate all exposure
substances listed for their h::l.Zard potential. You should also
determine if present controls are, adequate. Measuri~g air
contamina:1t levels and evaluating controls (particularly
ventilAtion) may require outside consultation in some cas~.

After the evalt'ationis completed, any required controls sh('uld
be provided.

The following job health hazard analysis illustrates a survey of
a paint spray operation.

lOB HEALTH HAZARD ANALYSIS
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Various contr;)1 methods can Ill' usPd to prevent or reduce
employee exposures, Some Ill' tht~se methods, which can he used
sinl{ly or in combinatio/l, an':

-Su hstitu tlOn of less tox ic materi a Is - use of fiber glass for
asbestos as insulaticn,

-Chanl{l' ofa proCl'~s-e.g,. automatinl{ a manual
operation. Isolatill/l -~.dacinl{ the hazardous process ill a
separate room or in a corner of the building to reduc~ the
/lumlwf of persons exposed,

-Velltilation-I·ither local exhaust vetilation wht're
contami nanL-; are removed atlhe poi n t of I{eneration. IIr, if
the air contaminant has a low order of toxicit.\'. gent'ral
dilution ventilatiiln.ISee "Ventilation.")

-Administrativl' controls-as a ternpc,r,Ir"" ITIl'aSUre,
limitin~ the total amO'Jnt of time an individual is exposed
to a health hazard and ,rotatinl{ two or more worker.'i.

-Traininl( andeducation-t,·iiing workers what hazard;:;
~hey are exposlod to and how to reduce or limit exposun',

-Personal hygiene-this cannot he over-t~mphasized,

WOrkl'rl-' should wash thl'ir hands hel(lft'l'ating and the ...·
shC'u Id not be permitted to l'a t arou nd toxic chemica Is or in
cOlltaminatlod areas, If chl'micals such as <':Iu~;til.'s,

epoxies, imd resins get on tht, skin. they should h,., washed
off immediatt{v. Clothinl( shoulrl he changed and washed
daily if it hecomes contami:-:ated with toxic chemicals.
dusts, fumes, or liquids,

-Personal pflltedive t·quipment-use of such itt'ms as
respirators, ht'aring protl'ction devit'es. prott,etive
clothing. and prot.'ctive l'tluipmt·nt.

Occupational Noise Exposure
~:xl'essive noise is one of tht~ most commonl" violated
standards and can ('aUSt· pl'rmanl~nt hearinj;{ da~;I/ote. It Is
manal{ement"s responsihlit ..., to makt' sure no ont' is '!xposl'd to
noil'\e levels in exn'l'\S of tht, standarrls, Tht'l"Jrrent standard is
!J41 (!l'cilwls A,wt~ighted IdBAI fllr an X-hllur expo:'iurp. Evt'n at
thil'\ nOIl'\l' ieVl·1. hl'arilll{ d:"n:ll{l~ can he pXpt><:tt>d in somp
individual:ol. It ma,v soon Ill' a requin'ment, ilnd il i:olconsidl'fl·d
j,{1IC1d pral'l;('(', til I{ivl' a~lnual hl'arinl{ test:ol tll all pt'r:olllnM
t'xpospd to X.-,·!IO dBA "oi~w It'nls fllr 1'\ hllur:ol daily, If no
hearin/ot IlIss is IIh:olt'rvl".1, e:.lr proll'dion is not ft·quired.

At l{rl'atl.'r than !1()dHA t~xp',I:oIurel'\ (X hllurs pt!r day) lIr fflr
hil{hl'r nllise 1c'\'l,ls in (''«('1.':01:01 of thl' all',wahlt, times (l',l' .. 100
dBA for mllre th:1I1 '2 hllur:oll. an effl,t:tiv(' hearinl{ el)n~lt'rvalion

pro/otram mU:olt Ill' administerl'd. Tht· followinl' tahle /otives
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e~timates of noise le\'els and th .. max im um allowa hl.~ l'xlw".ure
times, It is n~ct'ssary that either en..:ineerin..: controls. such as
f'nclosi r,,: nois:'" €'(j ui pmen t. or ad min istrative ('on troIs, such as
limitin..: time of exposure, Ill' used to reduce noise le\els or the
exposure time lO co.npl", with the slanrlard. If these control
measurps an' not feasihle. effectivl' persi:nal prlltective
equipment is required, There are many forms and l,vpcs of ear
protection thal cun be con/lidered, from ear muffs lo ear plu!,s.
Some are more useful than others. depending on lht' noise level.
the frequt'ncy of the rUlise. and how 'Nelltht'.\' fill,he inciividual.
It is necessary to provid~ protection that is effl'dive and
reasonably comfortahlt' lo lht' weare.r.

I f reference to the accompan yin g tanle; nrlicates that levels and
times of exposurt' are such lhat corrt'ctivt' action is needed.
professional help shoulci he sou~ht to correct lhe problt'm, A
noise survt')' ny adequat\:'ly l'qUiPPlod and tralOt'd personnel
should he madl! hefore implementing en~ineerin/o( and
administrative controls or seltin~ up a ht'arin~ con!'lervation
prog-ram.

Pt:RMISSIBU NOISE EXPOSURES
'...... MI'I\!. !I'~-.A ~i :..' ~
.... , \ I .'" ~"'IL :1 ....• "1fIIIO
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Ventilation
Mechanical exhaulft ventilatiOl. ill, in mflllt l~llll~. the firllt
choice for control of air contnmin'llItll which llre potl:'ntial
health hazardll. A properly cie!li~ned \cK:all'xhaullt or dilution
ventilation !lYlltem .... illeither remove air l~onll\minanl!lwhich
may ~ pr~!I4!nl, or lower the concentration of fumell, VHpOT'l!,
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dust...;, mist;:, nr otht'r contaminants l-(t'lwra,('d ill lh,' workinl-(
t'nvirl,nm.'nt to r'l"iu('l' or t'lllllinatl' hl~alth I r fin' ha/,ards,

I..o('all'xhaust vl'ntila:il',11 n'lllOVl'S tIll' hazardous matt'rials at
IIf near tht'ir point of oril-(in '-.nd prohihi1s thl'm from Ill'inl-(
drawn throul{h th,' hrl',lthinl-( lont' oftht',workt:'r. 1..0('011 t'x,h.lUst
v(.ntilation is th(~ prf;'~l'ffl~d t~'I>t' as it usuall~' pf;'rforms mort:'
f;'ffi( If;'ntl,v and prl'vt:'nts :\lr contaminants from I)('ing
cirl'ulatt'd throul-(h th,' t'ntirl' work area.

Gt:'rwral dilution ventilation d,'pt'nds upon pulling a sUrticit'llt
volume of a ir thmul-(h t h,· work area In dilut,' the l'ont:llni nan ts
to a 10WN, IIr nonhazardous,I,'v,'L( lilutilln vl'ntihltion rt'quin's
a gr"f1tl'r v,dumt' of air mllvpml'nt fo~' t'fficit'nt opt'ration than
dcit's a \0(.'011 exhaust S~'stl'm,
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, ..lInll l'xhl1ust ~V!oltl'm!' should he install,·c1 wh,'r"v,'r it IlIrlot"
voillml' of .lIr l'ontaminanl is ~t'nt'rat''<i or wht'l'e a parti('ularly
ha1.ardoUll lIU!l!'t:HIl'I' is us('d. ~"mt' 1I\ll'ratio:ls which u!'uallv
requin' the UHt' of lo('all'xhausl vt'ntilatilln ,Ir,' wpldinlo(, Mpril~'
pninlinlo(, wonoworkinj,(. and Pflll"'M1w.'1 involvinlo( th,· us,, of
lend. mt>rl'ury. rpsinM, as!l~'slos. Iwrvllium. and nammahlt'
lillUidll. -

{;eneral dilution ~t'ntilalion iM an t'ft','div" l'onlml for areaH
Io(eneralinl( low concenlrations of nazardouM su!ll'llann'l'I. II
may eff,'(,t1vt'ly tw ul'lt:d in Mom" flal'1ma hlp liquid l'Iloralll'lIrt'aH
or with loW hazard pott'ntial l'IuhMlann's.
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The desi~n of ventilation sYf>tems iu somewhat detailed,
involvin~determination of the "olume of air which needs to be
moved. the t)J)e of fan which will adequately exhaust the air
volume, the placement of the exhau!lb•. makeup air, and the
positioninl( uf the system. A mechanical "n~neershould be
consulted to a~i!lt in providinl( an e::'fective environmental
control throuliCh the USt' of l1~entilatioll system.

Chemical Handling
Whenever hazardous ·:hemicals are used, certain
precautionary measures flhuuld be adopted to reduce the
hazard to persons who work with or around them. The most
important point is to limit or avoid con,:.Bct with chemicals as
much as possible-to prevent direct skin contact. inhalation of
vapors. dusts or mlsl.8. B.nd to prever.t inl{estion.

A trainin" prol{ram sh'Juld he l!8tablish,?d as the firet 8tep in
controllinl( exposure. E;nvirlJnml~ntBI controle, process
controls, personal prote-ctive equipment, and emerl{ency eye
wash and st-ower facilities are also important in areas where
chemicals are U8~ e~<l.ensively.

An effective trainil'lK prol{ram Mould indude the followinl{
poinl.ll:

-the physical characterilltiC!l of the chemicals used. their
possible reactivity with lither substances. and their
nammability

etoxic properties. 8ym~toms and effects of nverexposure
.pro~ t.echnifJues and practices for hanrilinl{. stonnj(.

mixlnl(. and disposal of hllzardous chemicals
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ej:(ood personal hyj;tient' habits necessary to limit effects of
t'xposure (e,j.{" chanj;tinK splashed clothin/ot immediately
end frequent washing of e~.posed skin sl!.rfaces)

-the types of personal protective equiJ::ment that may be
nt'ffiee. the rt'asons for its us~, and how to use and
maintain it properly

ecorrt'ct t'merKtmcy proct><lures to foliow in case a splash or
spill occurs.

Local exhllust "nd jo{ent'ral dilution ventilation s)'stt'msoperate
as t'nvirOlnmt'ntul cuntroll'! to reduct' the amount of cht'mical
contaminants in the air of the work area, to remove vapors,
(bllts, and mists at or nt'ar their puint of oril{in. and to reduce
fire and explosion hazards.

Process controls include enclosinjo{ operation!! and coverinK and
KuardinK open tankll, pits. and vats.

Per!Wnal prot~tive t:'quipment may be used es an additional
method of protection. The e"luipment chosen must suit the
individual exposurt'. If the hazard is primarily throu~h skin
contact, tht'n aprons, Kloves, and slet've8 will be requirt'd: if
thne is the danlo:t'r "f splushes to the eyes, KOl(wles and s face
llhield are net><lt'd; if tht' chief halard is throul(h inhalation.
then rt'llpirators must hto used. The proper type of equipment is
all40 important. Ruhber is impt'rvious to acids but may be
ineffe<:livt' for flrjllamc solvent t'Xpo"lHure. Rel!lpirators which are
suitahle for dust control are not at, all efft'ctive for mists or
vapors of solvl'nts. In some easel'!, a Hupplied'Rir respirator
mUllt 1Jt' used. '

The dejllret> of hazard a chemical ;m~l!",nts (illl toxicity) also
innut'nces the type and ar:lOunt I)f perllonal prote<'tive
equipment rt'Quirt'd. Those ~,svinl( more severe effects require
the Ulle of more equipmt'nl.

EvE' wallh and llhowt'r fal'ilitiE'l! mU!lt he readilv availahle for
immediate E'merllE'ncy Ul«'. They mU!lt be hlCated throullhout
thE' work art'ss whrrE' hazardous ('hemicalll are ullt'd, and
persons mUllt he inM~rucl.tod in correct emerl(toncy prllCedure!l to
follow.

Entry to Confined Spaces
Tank Entry and Ch'anrn/l(

The followinl( I(eneral rules app:y whenever anYone must enter
vat.8, tankll, or other mnfined SpUCt'5:

---_._----_..
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.comp)l"tely orain thl" lank of allcontl"nts.
-"1u!!h the lank thorllul(hly hy filJin~ with water and, if

nt"l'l"ssary. ho~ down with steam to rt'move particulate
matter (e.I( .. fats).

-<~lose and lock all valvt's leadinl( to the lank.
-Forl't'd-air vl'ntilation iM ul'lually required. and should

preft'rahly ht> applil'd frum tht' botl.lim.
,-Te8t for tht, pr~ncl' of I.Ilxic I(BSl'I4 or exploHive

atm,'!'Ipht'rt'.
-Tt"Ilt fnr sufficient oXYl(tm.

When it has been determined that the otmospher'! within the
tan k is fret' of tOll. ic or I"X plo!li VI" l(aSe8 and con lai ns su fficien t
oXYl(I"n, theMe pnK'edurl'tl lIhould be foll()~ed for lank I"ntry:,

-Written permiMHion tn enter the tank must be obtained
from the supervisor a nd posted at the l"ntranrt' to thl" lan k.

-All electrical Pquipmf'nt, hell. drivl'l4. mixers, and alitltalorll
ronnl"cted tn the tank must h.- locked oul.

-Forced·air vl'ntifalion must he applied throuj{h the lank.
-The penlon entennl( the tank mUllt be equip~ with a

Mafety harneM8 and lifeline, a supplied· air rf'lIpirator, and
(.ther ne<'t'SMary personal protective ~uipmenl.

-There ,nuMt be anntht.'r worker on stand·by, equipped with
a 8t'lf·contained respiratnr and familiar with emer·
j{tmcy pruced Urefl.

-The workl"r in the lank must be visible at all times to the
J)E'rson on lltand·by.

All perSHns ..... ho either enter confined spact'l!l or serve B8 i1'tand·
by workt'rll m:Jgt be thoroul(hly traint'd ill the standard
procedures 88 WI"I1 a8 emeq(eney procedurl"8.

Entry and CIr'onin1( of St'II'f'r"

From ti me tu time, it mllY he neCf."!Isary 1.1, enter lIeWl"rs to clean
them uf WIUltP. prnd1.ll'tM. AM thill urj(anic molter de<'UYll; it
prodUl'et1 toxic !luMelll'lUch all hydruJ(en llullidl', methane. and
car hun monoxide. Theile products of dt'Com pUMition replm'e the
oxncen whil'h mllY IX' pn~lllmt and the rt'Kuh ill an t!,'(yl(r'n·
dt.'licit'nt atmlll'lpht·re. ()tht!r tUll il' l(IlMt.'IIlInd vopurM mllY nll4c1 he
prel'er,t from tht! l4cl)vt.'nlll and chemicalll uNed in pro(~t'IlIW".

Whenevt.'r pUMMihle, lIewerM Mhlluld be c1euned frum the uUlJlide
by pumpinl( CIt dredl(inl(.

When it ill necellllllr:v til f'ntf'r .. Me"'er fllr c1eaninJ( ur repair, the
flllluwinM' procedure IlhllUld be W1ed:

~'(' .... ,'.
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.If possihle, Oush th .. seWt'r with watl'r or stl'am.
eClm;e and lock out all inlet.'i to the sewer.
• Writt.en permission from the supervisor to enter the seWe\

must I>t> ohtaint'd and tht' permit poslt'd .
• AII names and sparks or spark·produt:ing equIpment in

the area of the COVN must Iw ex'jn/o(ui~ht'd or IUrlled off.
•Only nonsparkin~ 10"ls may he USt>(J unlil It'sts havl'

proven there are no t'xplosivl' gasl'1i prl:'st'nl in th.· St'Wt'r.
~)nce the manholt, t'O\'l'r is removt'ti, a movahlt· slandard

j(uardrail must I>t> plan·d around the Ooor opt·ning .
....orct'd·air ventilation should l){~ hlown lhnll.. ;(h Ihe SI'Wl'r .
• The s('wer mu~;t lit' te:-;lt'd for the prest'nn.' of comhustible

j{ast's (use a comhustihle indicator).
• Test for thl' prt'st'nn' of hydrogt'n sulfide near tht' hottom of

tht' st'Wl'r (h "drugl'n su Ifidt· dell'<.'tor~,

.Tt'St to st't' i'f tht'r(' is sufficit'nloxyj(l'n prest'nl (flX.~·gl'n
deficit'ncy lamp or indicator'.

.Test for the prt'st'nt;" of carhon monoxidt'.

These tests must he pt'rionned at various leverl in the St'wer. For
example, methane j(as (explosive, is Iil(hLer than air llnd is
usually found nfar the top. Solvent V1POrs, whil"h may ailio he
explollive, are heavier than air and will he found near the
anHom. The OJ.YI(en deficiency and carbon monoxide leJ.;ts
mu!lt also be p4 rfo~Pd p,1 varioull levels.
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Only wht'n tests "'ll~'e shown that ther!' are no toxic or
CUmblJllti bll' lI:aSt'M prf'!lent may the workerll t'nter the sewer.
Anyr,ne who ent",r[l the lIewer must he Pquipp«>d with air·line
(suppIiPd·airl re!!pirators and hfehnell. Stand-hv perl'"nnel
mUlil Ix> equipped with l'Wlf·(:ontained respirator!!. Testinll "fthe
atmollphere in th .. lWwer for cum hUl'tihle lCaMt'II. toxic lCa lie!'! , ami
oXYICl'n dt'ticil~nc~ mUlit he rl'pt'ated at rt'J(ular inlen·ullol. a!'!
IonIC 88 anyone ill .....orkinll in the sewer. A!lthe.v work. they may
relec8t' hazardllull j(lIlW'll into the air from undt'r aet'umulat.eti
wallte, or as III'811tl' ill IIhov!'led or hosed.

Hannful Materials and Processes
Thl' f.lilowinj( ill a dillculIMion of Home of the hurmful matl'rialM
and pWCl'lIl1l'1I whit'h may be I'nCHuntert'd in the IIt'hool
f'nvirunml'nl. For morl' information on chemicalll, or for
informution on chemiculs which urI' nol lillwd. cont:)('t thl'
manu'actu rt'r or lIuppl ier. 'They will frl"(! ut'ntl,v provide
Mau-rial Su(pl:v »lItll Sht"f'tM ..... hich diMCUlI1I thp hl\wrdll l\

chemical may prellt'l't. "p('(:ific prt'cllutionA to tnkl' whl'n
handlinlC, IIlonnlC, :Ir ullinll the lIuhlltanl'l', IIUICICPl'lted control
mf'I.hodM. and I'mefJ(ency und firllt aid procedures,
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Acetic Acid

Acetic acid (sometimell calleJ litlacial acetic acidl is a colorless
liquid with a sharp, vine~ar odor and taste It burns the skin
quickly on contact, raises blisters. and can be injuriol!S to the
eyes if splashed into them. RreathinJ.: the vapors can cause
coughinlit, che-st pain, and irritation of the nost' and throa'..
Flammable or explo~ive vapors may be formed as the result of
heatinlit acetic acid.

Eye wash fountains and safety showt'rs must be providl'd in the
areas where acetic acid is handled or used. Local exhaust
ventilation may be nef'es.'lary tQ remon' vapors. PersoT.s
expotled to the hazard of splashes must wear a face shield Hnd
saft'ty lit Iasses. Protective clothinlit such as I(lnve-s, aiee,,!:'s, and
aprons may allm be requirrd.

Adhf'sit'f.'l1

Synthetic adhesives containinl( formaldt'hyde, neoprpnt'. and
epoxy :'e~,ins may conllitule a !\kin or rt'ilpiratory hazard.
Persons should be prok>cted by vt'ntilation sYllteml! and
provided with suitable persor,al protective devicetl.

Ammonia

Ammonia iii a colorless liquid or J(all which has a
charach'risti,: odor and !lharp taslP and ill u!lt'd l\1I a cleaninJ(
aj(ent or as a refriKeration J:as. Skin contact with ammonia
produces bur',,!!; the v.Jpors ItTt' irrit.,tinj( to the t'y~, nost',
throst. and lunKs. GUI! t'xlXlllure ()(:C'urs most ufLl:1l from
refriKeration compre"lsor Ipaks or when equilJment ill t.orn down
for I't!pair.

I-O':al e"haust v~ntililtion syt:lemll must he UIIt'd to removl'
ammonia v81Xlrs at tht' !Xlint of oril(in. l'",rllon;l who handlt'
ammunia mUlJl ~ proviclt>d with prntectivt' dllthin", lIueh aM
JiClovell, 1I1t"f'vt'lI, nnd Rl'ronll, and pm per eye und fllce prott't:tiun
lsafety KIlIss"s nnd fnce shipldsl if they are eXIX'Med to the
hazard of SplUllht'1I of liquid. Approved re':lpira~or!l ma,v he
needed in lliome II real' to ('on troll''' j)O/'\U rp to the v ap4JrH, A !lOU ree
ofdesn runninJl water tfor u!le as t'.VI' wHsh anti !l[\f~ty !lhowf'r)
mUllt b.! readilv avnilahle in all' I1rt'lU4 whf'rt' nmmonia ill
.,·.. ndled. .

4BM"IO/f

Where individualll spend mOl4t of the duy repnlrJnJl
brakt"ll or ;nachine liuJnJ(e to fit drums, they mny bf.' expcllwd
tlJ excetls asbl'stw;, unIt·"" prt'l.:autionM are tllkl'n.
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WAHNING: Aslwsto!l workers who smok(' have an almost gO
timeH Krea~l'r risk of ('ann'r than the nonsmokinj{ puhlic.

Persons must not be t'xpost'd to unsafe level!' of airborn!'
ashestos. Asl_tos waste and dehris must be collerted in
impermeahle hal{s or containers, All asbestos and asl~stos·

bearinl( materials must be lul>t'Il'd. Spl><:ial c!othinl{ and
a;:.provt'jl respirators mU!lt Iw worn when handljn~ ashestos.
F.mploYEL'tI handlinl( a!lhesto~ must he l{iven rel(ular physlcal
checKup~;.

Methods to limit exposure to ashestos includp isolation dnrl
ventilation of dust prudur.lOl( operationll and wt!~linK the
material befure handlinl>t.

Inhalation of excess allbelltos fibers over a prolonj{ed period of
time can result in the development of a form ofpneumocon iosis
known as asbestosis, Primary symptoms of advanced
asbt'st{)si~ mclude variuble coul{h, dyspnea, substernal chest
p;iins. decreased chest expansion, weakn!'!!s, clubbed fin~er

tips. and curved finiotcrnails, Th:ore is som~ f:vidence that
persons exposed to asbestos for !..ng ;;.::riuJs have an increased
incidence of :unj{ and st:.er cancers.

Preven~itJn of asbestosis-related diseases depends upon
preventin~ exposure to ('oncentrations of dust. Persons should
not weal' cont:lmi:lated clothinl>( home and sht'uld never clean
their clothes with compressed air. Clean-up of dust should be
conouctro in a manner which prevents the dust frum bemminl(
airhornp . .

Bf'fyllium

Beryllium. which has many desirahle alloyinl( properti1'8. is
also elltrl'mel~' tOllic. A sillKle ex l:t'88i ve ex \=I0sure may result in
rl'lIpiratory cffec~ rallj(inl( from fl mild inflammntion ilf the
nOHl' nnn throat to n ~v('n' rhpmiral pnt>umonitis. p0811ihly
rt~lIultinlol in death. Chronir t'xpollurp to lower ronrentrations
may rl:'Mult in til(htm'!lM of the ,:hl'lIt. !lhortneKII of hreath,
chronir COUlCh. 101111 of wei~ht. and j{l'nt'ral w!'akn!'!lM. Work
arl'aM should he moniLort·t1 t:l limit nnd control !t>veIM of
ellp4lHure. Rellpirators cnd protl't.-tive c1othinl( Ilhould be worn
hy all perll4mll to prott'Ct 81(ainllt eXI)()sure in excess of the
standard.,

c Hod)' Fi/l""'/.

Pllllltic hody filler .. arp thl:' mOllt popular type of ""ltcriuhl used
to repair auto "'Klies. When handlinl( the raw materials (hefore
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they have dried or cured), rubber gloves should be worn. If any
gets on the skin, it should be promptly washeJ off with soap
and water.

Cadmium

The brow'1ish-yellow fume. cadmium oxide (CdO), produced
when cuttin", cadmium-containing metals, can be an extremely
hazardcu'l he<.llth problem. This fume may, however, be
masked by other metal fumes loCiven off simultaneously.
Cadmium· plated or alloy steel may look like zinc·coated steel.

Excessive cadmium oxide exposure causes no marked initial
discomfort. However, acute symptoms occur a few,hours later.
These symptoms include dry cough, irritation of the throat and
tightr.ess of the chest leading to extreme difficulty in
br~athinA', chest pains, and possible death from pulmonary
edema (fluid in the air spaces of the lungs). Lessel exposure
may cause lung and kidney damage. Employees should be
provided with respiratory protection and protective clothing to
prevent harmful exposure.

Carhon Diuxide (CO~)

CO~ is an asphyxiant-that is, it replaces the oxygen in the
blood and may reduce the amount of oxygen to dangerously low
levels. CO~ is both odorless and colorless. Inhalation of CO~
Cl-':..ises an ine-rease in the breathing rate and may cause
shortness of breath, dizziness, and vomiting.

In any area wh~re a high concentration of CO~ is suspected,
persons shouid wear supplied-air or self-contained respirators.
General dilution ventilation is usually nn adequate control for
low levels c. CO). In areas of higher concentrations, local
exhaust ventilation may be necessary. Areas where CO~ is used
should be monitored to ensure that levels are kept within the
acceptable limits. CO~ does not diffuse readily and may
collect in confined spaces. (See "Entry to Confined Spaces.")

Carbon ll,1onoxidl!

Internal combustion equipment (e.g., forklifts, autos, mowers,
and space heaters) and some .hot work operations, such as
welding, produce carbon monoxide. It is a tasteless, odorless
gas ar.d a poison. If allowed to accumvlate, it may produce
unconsciousness anc death in a matter of minutes. Auto
exhaust should he removed from the work area by:

-mechanical exhaust ventilation in the repair room,
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.co'1nectin~ hoses to the tailpipe and exhausting directly
outside, or .

• using mechanical ventilatiun connected to the tailpipe.

Therl! is less loss of buildinr. heat from direct connection and
such methods are more efficient in removing exhaust.

Space heaters should be inspected to make sure they are
adeql:ately ventilated and :lot blocked. Welding area exposure
should be contrullcd through the u"t: of local exhaust or general
dilution ventilation systems.

Caustics and Other Corrosive Chemicals

Caustics, such as sodium hydroxide, and some acids are used
for cleaning metal parts in dip tanks. Str"lng caustic solutions
are often used for deaning reusuable filters of range, grill, and
broiler exhaust hoods. Controlled procedures are necessary for
such cleaning and protective clothing and equipment )'";lust be
provided and used. Skill contact with the cleaning solution will
cause sl!vere burns. Rubber gloves and a face shield or gogl'tles
should be worn when handling caustics. Any caustics that
contact the skin must be washed off immediately. A safety
shower and eye wash fountain should be installed where
caustics are handled.

Chlorine

Chlorine is used in swimminl't pools and in wash and rinse
water. It may he purchased in liquid form, as a powder or
jp"anules, or as a compressed gas. Respiratory protection
should be available where compressed chlorine gas is used or
swred.

Chromium

Chromium (chromic acid, sodium dichromate, and chromium
compounds) causes lhl! formation of burn~ known as "chrome
holes" on the hands and forearms as the resu It of skin contact
with the acid or dust. Inhalation of chromium dusts or acid
mists may cause irritatior. of the mucous membranes and the
fflnnation of ulcers in the nose and mouth.

Local exhaust ventilation is required to remove airborne
concentrations of the acid mist, dusts, and fumes. Persons must
wear ~oggles and rubber gloves to prevent skin contact. (fskin
contact does occur, the area must be tnoroul'thly washed with
clean runninl'l' water. Good personal hygiene habits must be
stressed, and employees .who handle chromium compounds
should have periodic IJhysical examinations.
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Cutting Fluids

Contact dermatitis (skin rash or irritation> caused by oils or
additives is the main problem resultinR from exposure to
cutting fluids. It may be prevented by limiting skin contact
through tht: use of barrier creams and lotions.

Prolonged inhalation of oil mists can cause irritation of the
mucous lilembranes of the nose and throat. If &irborne
concentrations are high enough, the oil may accumulate in,
and block, the small air passages of the lungs. Enclosure of
processes or local exhaust ventilation is re.:-ommended.

Dermatitis

Skin disorders are among the mo~t common of occupational
illnesses.· Dermatitis can rar.ffe from an itch or a rash to
severe blistering, cracking, and actual damage to the skin. It
can be caused by contact or exposure to chemicals, micro-
organisms, foods, or other substances. .

Primary irritants cause dermatitis by direct contact with the
skin. Acidfl, alkalies, solvents, and some oils are primary
irritants..

Sensitizers produr.e severe allergic reactiuns after repeated
exposures to the sensitizing agent. Contact with even a small
amount of the sensitizer at a later time will produce the same
severe reaction.

Eliminating or reducing skin contact with chemicals is the
most important step in preventing occupational dermatitis.
This may be accomplished by enclosing a process or through
the use of proper personal protective clothing and I.·quipment.

Good personal hy~enehabits and practices must be explained
and encouraged. Workers should be instructed in how to
effectively remove contaminants from the skin and of the need
for prompt removal of contaminated clothing.

Pmtective clothing and equipment may be used to prevent
contact with potential irritants. Gloves, sleeves, aprons, boots,
face shields, and gogldes rr.ay be requirt'd.

Protective ointments and barrier creams also offer some
prot.ection, depending on the type of exposure. Workers should
be instructed to apply them to clean skin, to wash them away
frequently (especially before eating, smoking, or using the
toilet), and to reapply to the clean. skin before returning to
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work. Barrier creams do not offer as much protection as
clothing or equipment, but they are especially effective for the
exposed skin of the face and neck, which may be difficult to
keep covered.

Drain Cleaners

Drain cleaners cause skin burns and are harmful when
splashed in the eyes. When using drain cleaners, rubber glove8
and goggles or a face shield should be worn.

Wood Dust

Wood dust, if not removed at the source of generation, can
present a health hazard. Some dus~ arc toxic or cause all~rgic

responses in workers. Excessive dust makes gOl.d
housekeeping difficult and also increases the fire potential.

The be!!t control for w\XKI. dust is local exhaust ventilation
with subsequent collection by cyclones or bag houses.

If local exhaust ventilation is installed, some maintenance
is required:

-The duct velocity should be maintained at a minim::m of
3500 feet per miilute to prevent nust from accumulating
and plugging the system.

-The ducts should be checked and cleaned at regular
intervals.

-Dust collectors should be cleaned and maintained
regularly. .

-If a bag house is used, it should be shaken regularly.
Check V-belts on the drive units of the exhaust fan for
slipping or breaks.

-Check for loose, damaged, or broken ducts.)

Respirators maybe worn by indi"'iduals to prevent inhalation
of the wood dust. For more information regarding respirators,
see "Personal Protective Equipment."

Grain Dust

Exposure to grain dust mllst not exceed the 8-hour time­
weig~)ted average limit of 5 milligrams of respirable dust in 1
cubic meter of air or 15 milligrams of total dust in 1 cubic
meter of air in any 8-hour work shift of a 4o-hour work week.
Good housekeeping will help reduce' the dust problem by
reducing the scattering of seHled dust. However, a technique
(e.g., vacuuming)should be used that will not itselfcreate adust
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pf'()blem. Increased vea'lilation in specific areas would also
improve the situation.

There are a number of inexpensi'Je dust respirators on the
market which would reduce the exposure problem to employees.

Othl-'T Dust

Activiti~ssuch as sanding, paints, primers. and body fillers all
produce 1&J'ge quantities of dust. Dust is also a problem in brake
overhaul. Ij!18t is created in preparing tire casings for recap;
local exhaust systems and personal protective equipment may
be rEquired.

Elertroplatin#

Electroplating is used extensively to provide tarnish·resistant
finishes and for d('corallvl! purposes. The chief hazards of
electroplating are expsoures to toxic chemicals and strong
acids' and alkalies. Emergency eye wash and shower facilities
are required where corrosive materials are handled and used.

Chrome platinl{ requires the use of chromic acids. Breathing
chromic acid vapor or mist may cause irritat.ion of the
respiratory tract; skin contact causes dermatitis and burns
known as "chrome holes." Local exhaust ventilation should
be used with all chromic acid tanks. The recommended exhaust
volume is a minimum of \:)0 cubic feet per minute. per square
fool of lank surface, Emplovees who work with chromi~ acids
must have periodic medical examinations of the mouth, nose,
and other parts of the hod.v to detect the first stages of
ulcl::'ralion produced by contact with chromic acid.

Copper platin~ baths an' hoth acid and alkaline types. The
cyanide salts in thl' alkaline bath are the gl'ealesl hazard in
copper platinlot. These !'lalt particles may become airbOrne when
the tanks ,He charged. Cyanide solutions are readily absorhed.
and skin contact must ht· avoided. Local exhaust ventilation
syslt'ms ~re required to draw off lhe vapors, respirators ma.v hI::'
needed. and workers must limit skin contact through the use of
.doves which t hl' cyanide cannot penetrate. Good person;,1
I1Yj(iene practice!'! mU!lt he stre&lled, includin~ frequen,',
washinj( of exposed skin areas, particularly before eatinlo( or
Ilmokin~.

If l.i cyanide !lalt solution i!l mixed with acid, deadly hydrol{en .
cyanide I(us can result. Aillracetl of acid must be rinsed away
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from parts, bt>fure they are immersed in the cyanide val. An
extra rinse step between the acid and cyanide tanks is stronl-:ly
recommended. Local exhaust ventilation is necessary.

Zinc and cadmium plating operations also u~ cyanide baths.
As with copper platinl-:. care must be exercised to avoid contact
with the, cyanide solution and to pr4~vent a cyanide/aCid mix.
Local exhaust ventilation is rt'quirl'd. It is recommended that
zinc and cadmium platinl-: bath:, be operated at room
temperature and low current density, which willl"sse'n the air
now rate r~uired for effective exhaust ventilation.

Epoxy Resins

Wet or uncured epoxy resins and the \:hemicals used to harden,
thin. stren~then, or make the resin nexible shvuld be regarded
and handled as hazardous materials. Dermatitis, an
innammHtion of the skin, is the disea~;e that most often attacks
worker:. handl~.,~ epoxy resins and the chemicals used to
manufacture them. h addition, sanding or polishing epoxy
surfaces sometimes causes dermatitis due to tht' epoxy or the
polis:les. The use of impervious plastic j{loves and similar
protection over other skin areas can help prevent this
condition. Some of the symptoms of dermatitis are rt'dnt'ss,
itching, swt'lling. and blistt',rs. Oozinl{', crustinl{', and sculinl{' of
the skin can olso occur.

Hespiratory, nosl', ano throat irritation. heaoill'hl', naUSl'a.
intl'stinal upsl'ls, and other conditiorl'; may n'sult from
breathinlol the vapors or dust from the various epoxy
manufacturinlol processes. The eyes may olso be affected by
vapors or h,v d in'l·t con tact.

Outnrt'uks of dermatitis and other diseases can he avoided hv
followinJ{ these haslc rules: .

-Inform workers of possihle haz<lrd'l .
• Provide vpntilation to control vapors produ':l'd while

:olixinJ{ the rl'sins and hardeners as wl,lI as tOl'ontrol thl'
~lass and epoxy particulates.

-Maintain plant and personal h.vll'iene through j{ood
housekl't'ping pro('l'(lures. appropriate hand c1eansl'rs,
prul.cctive dothin~ anJ. W here needed, ,llrotedive creams.

Fibmll.~ Mn.!Prial f A.~h('.<;((J.~. (;la8.<;. r(r.)

The in~l;~!:i1tion or modification of in!'lul:..llion arouncl pipinll,
hoilers, and ven tilation MY!ltem!\ may gl'n,'ratr toxic amounts of
airborne fibrou!\ materi<JIM. Perhaps lhl' most hazardous is
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asbestos which may result in asbestosis or lun~ cancer. (See the'
section on .. Asbesttis. ") Class alld other fibrOl':s materials
which are less hazard0us hay'? recently replaced asbestos, but
good protection (i.e., r~:'lirators, ventilation) is still required
when there is a possibility of the .fibers b~oming airborne.

Formaldehyde

FonnaLdehyde (formalin) is a colorless h4uid with a
characteristic punJotent odor. it is irritatinl'l' to the skin, the
mucous membrane, an<i the eyes. Its chief effect is on the upper
respiratory system where continued exposure produces nasal
congestion and a fe.~linlol of tightness in the ch....st. Pr;)longed
exposure may have an effect on the kidneys.

Local exhaust cr dilution ventilation must be U8+".!d ~o control
the concentration of formdldehyde vapors. Persons must be
instructed to avoid breathing the vapors and to pr~vent all skin
contact. All contai:"lers must be kept til(htly closed.

Gloves, sleeves. aprons, and protective skin creams may be
needed to prevent skin contact. Face snields must be worn
where there is the chance of sprays or splashf;s.

Workers should chanJ;tt' their work ,c1ot,neo at least r'\ily and
whenever they are splashed. Ade1\late washinl( facilhws must
be provided.

Approved rellpirator~ may be Ui'ed to control intermittent
exposures, but ventilation systems must be used for routine
operations.

Formic Acid
Formic acid has a characteristic pungent odor. Inhalation of
high concentrations of V81'orsmay cause in-itation of the nf,llal
paSS8j(ell. nal:.~ea, and vnmiting. Some formic acid compounds
are hil(hly nammahle. Skin contact can cause burns and severe
irritation.

Local l~xh8Ullt velltilntion m;lst be used to control
concentrati()n~of formic acid vapors. Persons who handle the
acid and who mlty be exposed to skin and eye contact mUllt
wear ~!ove8, apron!!, and prope;' eye and faCE protection.
Facilities rllr nushinl( the eyes anli skin must be readily
availlJblp.

Fumigants

The Rrain fumil(ants used to kill pe~t.s thllt infest l{1'ain in
ti-ucks, rail cars, and elevators may be present as contar.1inant.s
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in j{Tain operations. Some of the fumi~ant compounds and the
major health effects are as follows:

-Methyll:.romide is a colorless, transparent liquid or ~as,

with a chloroform-like odor. It is a central nervous system
depressant and is toxic to the liver.

-Carbon tetrachluride is a colorless liquid with a hea ...y
ethereal odor. It has a nar::otic acti(~n and may produce
unconsciousness In per!lons exposed to hi~h

concentrations.
-Ethylene dichl~ride is a colorless liquid with a sweetish

odor. It is a central nervous system depressant and
produces ir.jury t.o the Il.In~s, liver, and kidneys from hi~h

concen.rations.
-Phosphllle ,i:; a colorless ~as released from moist

phospnide fumij.{an ts. It is odorless at safe concen trnti!ms
hut hbs an odor similar to decayed fish' at hi~h

concentrations. Chronic poisonin", may produce
intestinal upset, jaundice, and loss of appetite.

Heal and Culd

Heat stress .11ay he aprohlem in kit.ch~n areas. Hilo(h hea't lev~ls
can cr,use heat-related i1lni'"ees LInd persons should be made
aware of the sy,nptoms of hr~t disorder .. and the need for water
and salt replacement.

Provisicns should he made to keep employees' temperature
within narrow limits when thpy are exposed to extremr heat
and cold. Such rxposurp can result in fati",ue, dillc(,mfort, joh
inefficiency, collapse, and othrr health problems .

H)'dmchloric ""'id

Hydrochloric acid l'auses ~vrre hurnll when splal'lht.'d into the
eyes, and skin contal't muy produce hurns or ulcers. Inhalation
of the acid mist or vapor ill irritatin", to the respiTlltory tract.

Protective c1othin", (",loves, apronI', hoots), eye and bce
protection, and perha~OI respirators rnullt Iw worn when
hydrochloric acid is handlrd. Eye wallh fountainll and safety
showers mURI. be available in the immediLlle arell, nad any
person who HplaHhes the acid into the ey~s llhould be referred to
a physician after the eye!l are thorCH.I~hly nUlihed wilh ......er.

Hydru~f!n

Aattrl'Y chargoin", operationK produce hydro",en "'1111 anu un
exploMive atmosphere may reHul,. un leHH adequale venlillilion ill
provided. "NO SMOKING" Mi~nH mUtit be posted.
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H.vdru~f'n SU/fldp

Hydrol{t':1 sulfidt' is a ('olmlt'ss, hi~hly toxic. and r; .. :""\mahlt'
~as, prudueed by the decomposition of sulfur·cont:ll;>in~

orjo(anic material. It mav he found in endmwd span's such ;IS

unventilaletl hast'ments. or in pils. tanks. or vats w~,ich

formerly contained or~anic mattl'r. .

The j.(as has a charaeterislie "rutten e",~" odor. Hm','l'ver, the
use uf "dor as a warnin~ of its prest'nct' is not reliahll'lw.'ausl'
continued expo"H.~rt' to tht, ~as ('aUSt's a loss of st'nsitivity of tht·
sense of smell.

Hydrol-:'en sulfide is hllth an irritant (in Illw conet'ntrations) and
an asphyxiant. Exposure to low clHlct'ntrations product',"i
irritation of thl' ('y'!S, a "hurnin~" st'nsation in lIlt' n::sal
passa",es and respii:OItory tr;1ct. headacht's. and dizzint's .... If
small amounts are ahsorhed, tht· j,{as ads as a 11l'rvous s~'slt'm

depres!'Iant. Inhalation of hi~h con':t'ntrations \lfthe ",as can ht'
immediattd,\' fatal. a;< it caust's paralysis of the rf'!'Ipimtor,\'
centt'r and re!'lults in suffocatllm.

Hydrn~en sultidt' is a dangel,lus fire hazard when exposl'd to
heal and name.

When pt'l"lmns deted the faintest odor of hydrul(en sulfide (;1

"rotten 1'1(1(" smell), they should immediately leave tht' area,
Local exhaullt ventilation is requirt'd to remoVt' tht' lCas :It its
source. and forct'{j-air vl'nlilation !'Ihol.:ld he used in the Mea.
Supplied-air (air line) rl'spirutors must I~ worn hy persons
workinl( in atmo!'lphert's containilll( even !'Imall amounts,llf
nydroken sulfide I(a!'l. All t:1I1ks, vats. pits. and othl'r t'ndosed
~:paces which havt' containtod orlCtmic matter (e,~,. hair. fat.
skin. sludl(el must he teMtRd for the pr~r.:'H'eflf hydro~en su Ifidl'
bt'f()re workers IIt'~in c1eanin~ operations, Evt'n if they do n"~

f;~tcr the area, hut work h,m an openin/o{ in the lop, it is 11 KflOd
iu.:a to test for the prf'Sl'nce IIftht' J,:as. ,See "Entry to ('on fi nl'd
SpaceK."l

Inllf!cficidp"

Inl'lt'Cticide!l may be compoundll ofvorioull toxicchpmil':lls, and
all are health hazardll. Inhulation of dustl'!. mistll. or liquid
vapors, diret.'t skil'. cohtact, and inllt'Htion leatinlC) are t ht· ways
the chemical cun enter the hodiell of per!44l11H expoHed to
inKecticideH.

The best control is to limit all contact with thl' inllecticidpHlIs
mach as pos.sihle, Workp.rK shlluld he inMtructed til uvoid "kin

t
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('onla('t anrllir(·alhin .. or dust.s and vapors, I't'rsonal prott'cliv('
dOlhinj.( and I'qulprnl'nl such as ;.:IO\'t's, aprons, boolS, j;(1lj.(gll's
or j;(lass4's, and raC4' shil'lds musl he wllrn' h" all who work
;Iround 1I1";4"'lil'ldl's, \"'llliiatlOn Illay he ~('('fll'rl to iimit
airhornl' ('lIIH'I'nlr;llio'1s, ;Ind rl'spiralors may also Ill' (t'quirl'ri,
~.tr('l~' sh"wl'rs, 1'\,,' wa,..llI's.,and (:hilllj.(t·S or c!olhlnj.( should lit'
pr"\'ided, W"rk,'rs shlluld hi' t'ncouraj.(ed lo changp wllrk
"lot hinj.( thaI ina~' ht'('oml' splashed, alld to l<.Jkt' a showt'r al thl'
('IHlllf till' shift,

1II"I1I(/till~ F"II/II

SOlYlt' pn·t'ahric;ItI~1huildings ha\'1' foam insulallon i n,..;la lied in
t!ll' shop which ('an involve thl' USI:' of isoc,vanall's, (;enerally.
iso4yanall's ;tn' lrrilatinj.( to thl' ('~'t's, skin, anel rl'spiralor,Y
lrad and l'an wodun' sl·nsitivity rt'al'tions with asthma-likl'
lI~'lI1ploIllSal \,'r,V low 11'\'I·ls, Thl'~' shoulel ht' us"el onl,v in art'as
wilh arlt'quat,· j.(I'neral and lo<:al exh .. usl \'f~nlilatilln, Sinn'
skin .'onLIl'l should 1M' avoidt'<!, protCI'tIVt· dolhlnj;( is
n'l"'rnml'ndl'fl,

I.ad iI' ,-\t-id

l.:tl'lic acid pn.,.;\'nIS thl' j.(l'nl'ml ht'alth hazards associatl'd
with l>,idll: pllSHi Iole dt'rmati~i!'l from direct "kin conlact, hurns
as the rt>lIu!l, of ("I,n',ad with cn~lc.."tratt'd solutions, and
irritation of the nasal passaJ{t'H from ;nhalation of the acid
mi",Ul,

PerHons who hanell,,' lactic acid mUllt "\It'ar pl'lltt'dive jo{oJ{J{Jt's,
j(loYt's, and aprons, Tht',v must Ill' iOlslruC'tt'd to wash exposed
",kin areas thl,rouj(hly aftt'r hnndlinj( In!' acid,

Lead Fumf',~ IJr /)u,~/~

FUJl1l's art' "('r,\' ,..;mall partil'll~'; formro hy the vapori,:;llion (',f
Jl14'lal dunnl.:' wl,ldinj.( Ill' I'ullinj.( operations, Mdal dust ill
j.(4'n4'ralpd iI,v j.(rindinj.(, 1A':1I1 poisoninK ma,Y occur throuKh thl;'
IIlha!alion or accirlt·ntal inj.(I'stion of lead fuml!s or dust.

TIlt' >',\'mplom" Ill' 1.';111 ,'''Isonln..: indude 10sH of appf:titt',
mt'lallit, tllSlt' in Iht' ml'uth, ant·mia. ht'adac:hl\ n"rvous
irrituhilit:v, mu"dp and jllinl pain", anrl ahdominal erampll,
('hmnic It'i1d I'0islIrlllll.:' is ,.Iow ill1d \,aJ.!U4· in ill" Ilf'j.{innil'lj( and
th4' siJ.!lIl'1 and :lymplom,. art not well t1el'int~,

:",,, 1l11l' ",\'mpl"r,-, irldic;.ll·" lhl Iwc'urr,'nC'l' Ill' "'ad p"isl,Jninj(, At
first, o Ill' ma\' I'xpNi"llcp I j.(I':It'ral ill,ft'plallj.(, fatijo(ue,
l'xt.aUl'ltlol1, irril.dlilit,\', :IlSS "I' aplll'lltl' and' wpi~hl, vaj(ut'
ahdominal di:'<'olllt'llrt, and a .\,t'llow cl!s('olorali"n 'If thl' skin,
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Later th~re may he colic. constipation. and disturbance of sleep.
A I:-Iue Iin~ on the ~ums is indicative of lead lJoisoning, liS may
be the prt'mature loss of teeth. In the advanced sta~e!i of
chronic lead poisonin~. several body functions and such
organs as the liver and kidneys may be affffted.

There is the potential for being exposed to excessive quantities
of airborne lead particulate whenever welding or cuttinl{ is
performt>cl lin materials coated with leaded paints or
containinl{ lead (e.I{., I{alvanized sl.et'l contains lead and zinc).

GlxKi personal hy~iene practicPOl on the part of all lead Vlo;'kers
must be :Jtressed. Those wh(~ work with lead should wash their
hands thorou/othly befort> eatin~. [..ead·contaminated I{loves
sho'Jld be removed and hands washed beforeeatinj{ or smo:'ing
to pre'went additiond leud exposure. Eating mu!!t not be
allowed in areas where the weiding or cuttinj{ of lead i8
pprformed. Care should be taken that worker exposure to lead
fumes and dust is limited through the use of exhaust
ventilation or respirators and eye protfftion.

Lime

unle (quick lime, caustic lime, calcium oxide) is a causti(' and
can rapidly biJm the skin and eyes on conf.act. If pulverit.ed
lime is moistened. it forms calcium hydratt:' which I{enerates
heat. Flammable or combustible material!! must n:lt he stored
near, pulverized lime as they may be ilolnited from the heat
product~,

Workers mu!!t, wear Iologg:es and r.tloves wht:'n h.mdlin/i{ lime.
Eye wash and emerl{ency shower facilities mUllt he available in
the immediate arca, "Hydrated pulverized lime" ml:lY be
substitutt'd for pulverizt'd lime 11!! it is not heat reactive, and i8
t~14:~refore less of a fire hazard.

Mer,ury

MercuiY ill hilo{hly toxic and exposure!! to rr.t'rr'..lry ~hnuld he
kept to a minimum. In chronic mercury poisonin/.:', p!!ychicand
emotion a! di8turhances are ch:Jracteri!!tic. Fine trt~mor!! may
affect the hand!!. head. lipM, or jaw. ExCl:"~ !!alivntio~.
loCinl(ivitis. and diloCe8tive disturhance!! are n1!!0 I'ommon.
Althoullh inhalation is the main routl' of ahllorption, m~rcury
can al~o ht: ao!!orheJ throul(h "kin cnnta<:t and in~e8tion.

Mercury unJ il.1! !!alt8 art' Ilkin irritant!!. .

To ket·p employee exposurCM to mercury at Cl minimum. the
followinlol precautions should betaken:
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• The most important control measure is good
housekeepinl(. All spills should be cleaned up
immediately and worker!l shuuld be instrulted to prevent
mercury spills and to avoId skin or eye contact.

• Waste merr.:ury should hi! stored in airtight. nonmetallic
containers until disposf,d of.

• Workers should be instructed in properpersonal hYl(iene
when usinl( mercury, i.e., w3shing hands prior to eatinjo(
and smokin~~ lwi,lch should bt- done away from work
areas).

Me/fIl Fu tnt's and /Jus/

Fumes lolre very smull particles formed by the vaporization of
metal during torch·cutl.ing. burninl(, or welding operations,
whereas mt:!al dust is generated by I{rindinl{. Special
precautions SUL"" as exhaust ventilation and the weurinl( of
respir'::.'·,'S and eye protection nep.d to be tak.en when cutting,
burn :;111;, or rotrindinl( scrap containinjo( alloys of the more toxic
metallo, .'l'.Ich as letJ.d, zinc, cadmium, or beryllium.

Me/hane

Methane is a colurless, odorless, lastelesll I(U!4 produced by
decornpotlir.1( orl{anic material. Methane may be round in ,tank.
pit, sump, o,~ drain c1eaninl{ operati:ms, or wht>rever det:ayinlo:
organic malenal has accul .• lJlated.

Methane gas is hil{hly flammable, and ill also an explosion
hazard. It ill a simple asphyxiant, replacinlot the OXl{yen in the
blood to cause suffocation. Symptoms of methane eXp08Urp. are
an in·.:rease in respiration rate, Impaired muscular
coordination, and diminished mental alertness. Naullea and
vomitinj( may occur, as well aR 1088 of consciousness and
possible death.

All enclo~ spaces which contain orjo(unic m:ltLer must be
tell ted before workers ('nler. ,See "F:ntry to Confined Space!!.")
The at",!osphere mUl't also be tested while they work, a8
c1eaninl{ or>erations may relealle methane into the atmosphere.

Forced·air venti lahar. 1~lllst be blown throuloth the area, and
workers must use supplied·air respir,ators where melhane is
present.

Microwaves

Microwave ovens are becominK e standard ilem in food service
operations. Microwa'les are very hazardous to the eyes. As lhe
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oven al{es, hin~es and catches beN;me !O()s\:, and microwaves
may leak ,)ut.lflhe i:ltt'rlock 8yslem fails, the unit may not shut
off ~h('n the door is oren. LJ nits should he <~heckro pe~iodically
for l~aks and proper workin~ orde by p;-,.perly equipped and
trained personnel. The.v should be cleaned reJ{ularly and
whene.ver food is spilled.

Oxnlic Acid

Oxalic acid has the appt'arance of lump 1m lo: ur. ;t is a stronl(
poison if in~e"lP<l and alMo can cause severe burns to the eyes,
skin, and nasal pallsaKe~.

ChemicH.! workers' Io:Olotlo(Iell must he worn by persons who
handle oxalic ;.lcid. Imperviou!llo(lovell wiil help i.:.) prevent llkin
contact. Wurkers should be instructed to wash their hands and
faces after handlin/o( tl:e acid.

()X)'#f'n DefiCIent Atmos.oherp

If proper pre<:autions an· 'lot ohserved. many operations, such
as the rcpflir l1:ld c1"unin~ of ta:lkll and entry into manholes,
sewenl. and other confined !ilpaces, can b..~ very danj(eroull. Not
only maya person he exposed to vanoull toxic Kalles, but the
atmmlphere may also hto deficient in O:~YKen, which would be
immedillll'ly dan~t'rnull to life. Such entries should be made
only when lhere are adequate procedures delinealinl{ the
proper ptl-cautionll and safe~uards (1"./0(. Ilir line respirator,
lifl'!;'t>, huddy Mystem, etc.} to be foliowE'd. (See "~:nlry to
Confined Spac~.")

Pnint.~, LacqLlI'r,~. Stai".~, ar.d Soh'f'nts

Thinner!! Ulled in mllllt pltints ... ;11 hltve a narcotic effe<~t on
workerM and a lonK·term expusure may CBU!!e irrepArahle liver
and Iunj( damaj(!'. Htl"pira~)rl!Hhould he worn ir.the !lpray area
or paint ~)oth. in addi~ion Ul the ventilation provided. (Stoe
twtlpirRtottl under "Pel'llonal Protective ~:quipmenl.")

Some I)f the newer painU! contain hardenerll Itnd other
additiveM that can caulle skin rail hI's and dermatitill.

no not permit ~rH()nH to waHh their hand" in the thinners and
s4)lv~ntl! lx>cuul'te they take thf'. raUi out of the !'Kin, increoMinl(
the chance for Akin rlUlheM, and can, in lIome calles, be ahsorbed
thrnuJ(h the IIkin. Solv,;ont·relliHtant "lovetl and lonw·sleeved
Hhirta wllrn while paintinj{ wi iI prevent the paint8or8lainR (rom
contactinj{ the Akin in those areas. If paints or stainR do I{et on

, the 8kin, they 8hould be renlOYed with waterless hand c1eaner8.
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Principle modes of exposure causinK health prohlems from
industrial use uf solvents lire skin contact and inhalation of
vapors.

Whl'n' p'Jllllihle. ph!'nol Khould ht' hanniI'd or USN! ill a do~.'d

sYlltem. In all cmWlI, elCp"lIure to phenol mU~l 114' kl'pt lit a
minimum through pron'!lll contrlJllI, vl'ntilation, and lll'rKOnal
protloctive t>tluipm:.'Ot.

Where t'lCp'JKed to phenol. workt'rM mu"t WI~lIr gOIo!IlIt'1I and fal'l~

protection, and ruhherglovell. hellltS, and apron!!, A suppli,·d·air

Perch/oro'!l}; Y/1'1II'

Perchloroethylene is u:-led in the dr~' clt>aninl{ machines found
in some S<.:hoolll, Avoitl hreathinl{ the vapors and avoid skin
contact. A re:.pirator ~hl~uld he .. vailahle for USt: wtwn sIJi1ls
occur or when c1eaninK out the residue, Per<'i1iol,,,:(~vll~ne i,.;
often found in spray cans .:nd is u~ed as a :-IlJot .-e~ovt'r 01'

furnitur~ deaner.

Exposure rna ... rl:'sult in damage to the skin hlood.lungs. liver.
kidneys. anti ga .• trointestrnal s:vstem. Expo1"ures are controlled
by t'n~inl:'t'rinlo:'controls (1',1(,. ventilation), good work practices,
and pers'lOai protectio/l device,.;,

Chemicals used in thp. coatinK and staininK of wood prnducts
are.potentLdly hazardous ~o health. All urg-anic solvents have
some effect 011 the central IW,'VOUS systerr. and the skin,

Phenol mav he ah!'l4Jrhed through inhalation or inl{l'!ltlon and it
attaekll th'e lunj{!l and l{a:itrointt'!ltinal l'I."'!ltl·m, Livt'r and
kidney damaj(e may he.so t'xten!live all to eause death.

Acute exposurt' affect!l the central nerVOUll M~'/;t!'rn and rna\,
!lIMO dilolrupt hrt'athing, t'au!ling del~lh, S4,ml' S,\"l11ptol11!l of
phenol ah!lorlJtion art' wf'akn~M!l. ht'udal:h~ and dizzinl's~.

irrcl(ular hrl'<llhing. vi.'1ion l'ffl~('t!l, a ringinll. in th" l'ars, "nl!
pOMsihle 10M!! of consciousnl''1l1,

Ph"no/

Phenol (I,:arholie Acid' is hilo(hly p'"il'uJnouM (";en in a Jilult>d
!lta~e. It is readil .... ahsorlll'd through the Mk;n, Initial skin
contact produceM a tinghnl( and then a hurning feeling.
followed hy an anesthetic erfl:'<:t and possihle discolor ation,
Dilute concentrationM of phen,,1 can cause dermatitis, Ph"nol
al!l<J att<lckll the evell and mUCO'J" mt'mhrarw!l of the omH' and
throat. '
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respirator shoulci be worn by persons who may be eXPQsed to
phenol vapors.

Safety shower:! and eye wash facilities must be available in the
imml'diate area. Workers should be instructed to immediately
shower off any skin area splashed with phenol, anci to use soap
to wash the skin. Since poisoning may result from contact with
splQ.~hed clothing. changes of clothing must be readily
availahle. Wurkers should be thoroughly familiar with
emergency procedures. .

Polyvinyl Chloride

Polyvinyl chloride (PVC) is used in many products, ir.<:Judinli
containers and packaging films. Heat-sealing and hot-wire
cutting of PVC films produces irritatinl'\' vgtJors that produce a
condition call~d "meat wrappers' asthma." Although vinyl
chloride. now considf'red a carcinogen (cancer-cau8ing al'\'ent),
is used in the production of PVC resin, expoBure to vinyl
d- 1oride I'\'as is not a hazardassociated with heat-seaiinR or hot·
wire cuitinl'\' of PVC film. Howp.ver, because of the irritating
effects of PVC vapors, theBe activities must be performed in
well-ventilated areas.

Radiation

Ionizin~ r3diation is prevalent from radiol'\'raphic machine~

producinjl; X·rays or using radioactive materials as a source 01

gamma or other radiationo. These machines are used to che<'k
welds, pipes, joints. etc. Lasers arc used for alil'\'nment of pipes
and produce inlP.nse nonionizing radiation.

Welding produces ultraviolet lil'\'ht which is hazardous to the
eyes and skin. If proper safeguards are not observed, both
ionizinlol' and nonionizing radiation can be very hazardous.
Only qualified and trained persons should be assigned to use
such equipment and it may be necessary to obtain approval or
licenses from federal. state. or local authorities for the
equipment, user, and use of lluch equipment.

Refri#eran ts

Problems which may occur during installation, modification.
or repair of refrigeration units are leaks and, very infrequently,
fire or explosion. Refrilol'erants may be considered in the
followi ng cl~:!8es:

• Nonflammeble substances where the toxicity is slight.
such as 80me fluo~inated hydrocarbon~ (Freon).
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Althoul(h (;onsidered fairly safe, these refrigerants may
decompose into highly toxic gases (e.g., hydrochloric
acid, chlorine, phosgene, etc.) upon exposure to hot
surfaces (sweating, welding, etc.) or open f1ames .

• Toxic and corrosive refrigerants (e.g., methyl chloride
and ammonia! may be f1ammable in concentration;;
exceeding :3.5 percent by volume. Amm0ni<i
is the most rommon refrigerant in this category,
and is very irritating to the eyes, skin, and respira­
tory s:/stem. In large releases of arrlmonia, the area
must be evacuated. Re-e .. try may be made wearing
appropriate respiratory protective devices and protective
impl'rvious c\othinl{. As ammonia is readily soluble in
water, it may be neceSSf\ry to spray water in the room via
a water mist-type nozzle to lower concentrations of
ammonia.

• Highly flammable or explosive substances (propane,
ethylene, etc.) must be uSf'd with strict controls, safety
l'quipment, and administrative controls.

If a refrigerant escapes, ad-ion should be taken for removal of
the contaminant from the premises. If ventilation is usp.d,
exhaust from the f100r area must be provided for heavier-than·
air gases and from the ceiling for lighter-than-air gases.

Ruden/s, Snakes, Animals. Para~i/es.

and Inf!'c/iuu~ Diseases

Some conslruction sites (e.g., installation or modification of
sewers) present health problems which may not be common in
schools. However, bites from rats, snakes, a"d 3'1imals can
lead to a very badly infected wound or disease, such as rabies.
Cuts Rnd abrasions become infected and parasiti,' infections
may, upon occasion, be a problem Bacteria ma.v also infect cuts
and abrasions which may then m:ed medical tn'atment, even if
the original wound did not req'Jire first aid. General protective
measures (e.g., rodent contflJl, personal hygiene and clothirg,
and vaccination) should be used to control such problems.

8uapsa nd lJelPrf.!ellfs

Soap!l and detergenUl may cause conta~t dermatitis (!lkin
rashe!l) or throat irritation may occur from inhalation :If !loap
dUlit. T)isposable re!lpiratGrs dace mask!l) may be needed by
per!lons who are llensitive to the dU!ll.

Soda Ash

Soda ash has no marked effect on dry !lkin. However, it is
caustic to the eyes and can burn the re!lpiratory tract ifinhaled.
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Suitable eye protection (e,g., chemical workers' gOf{gles) must
be worn by workers who handle soda ash. Where there is
potential for inhaling soda ash, an approved respirator is
required. There must be an eye wash facility readily available
i,l the work area.

Sodium Hydroxide

Sodium hydroxide (caustic soda or lye) in dilute concentrations
prod ures derma ti tis as the res ult of skin ron tact. LJ lcerations
and burns mav result from contact with conl'entrated
solutions. .

Inhalation causes irritation of the respiratory tract, and
pOSSible damage to lung tissue, Ingestion of even a small
amount of lye will result in possibl:.' fatal poisoning,

Splashes or particles in the eye will cause t'xt~emely ~;l'Vl're

burning of the eye tissul::.

Ventilation systems should be used to reduce the amOL:~t of
sodium hydroxide vapors present. Workers who prrpan' I.n'
solutions or who ',I,'ork around tanks of lye must ..... ear ruhber
protective equipment including gloves. sleeves. aprons. and
footwear. Gas-tight chemical workers' goggles are required as
eye protection, Workers in mixing operations must aIs!, wear
face shields, If respirators are needed. they musthl' approved
for sodium hydroxide exposurfi';

Safety showers and eye wash facilities are required in all areas
where lye is handled. Because of the ease with which lye may be
in~ested, workers must be instructed to wash exposed areas
frequently, particularly before eating.

Sodium Sulfide

Sodium sulfide has caustic phys:cal effects similar to those of
Sf)dium hydroxide (lye!. The chitl' hazard of sodium sulfide is
that it readily forms the toxic ",as hydrogen sulfide when it
contacts acid.

A good ventilation system is requirfi'd in areas whl:fe sodium
sulfide is used. This is especially important in areas whf!re
there is the possibil;'ty of forming hydrogen sulfide. Workers
must wear ?rotl-tive clothing such, as rubher gloves, aprons,
and hoots, and chemical workers' gog,L:les when workin/.{ near
or handling sodium sulfidf!. Eme\"l.(ency eye wash facilities and
showers are required in the w,L;k area.
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Sol t't' II I:;

So]venl..s haxe many applications, and exp(~~ ure presents a
polen tial threu t to the health of workers. All organ ic ~ol ven ts
huve some effect on the cenL"al nervous sYstem and tile skin.
The principal modes of exposure are inhafat.ion of vapors and
skin contact. Excessive solvent vapor inhalation may have no
discernible effects on health, causinl-{ only a' lack of
d)()rdinalion and drowiness. hut this may increase the risk of
accidents. In other cases, exposure may resuit In serious
damal-{e to thl! hlood.lun~s, liver, kidney, and ~astrointenstinaJ

system. ,

Skin contact may cause dl!rmatitis. ran~in~ in severity from a
simple Irritation t.J actual damage to the skin. Even the most
im'rt solv('nts can dissolve th,:, natural protective harril'rs of
fats and oils, leaving the skin unprotected. When thesl' natural
lubricants are removed. thl! 3kin be<:omes slIhit>ct to disahlinK
and possibly disfi'guring dermatitis and opens the wa.v to
serious infection.

Measures to cemtrol solvent exposure include the suhstitutilll1
of a less toxic solvent, local exhaust ventilation, and the use of
protective clothing.

Substitution of a less toxic. or less volatile solvent has been
effective in controlling solvent exposure and in reducing the

., hazard potentl''!!. For example, the substitution of methyl
chloroform for carbn tetrachloride has worked efficientlv and
effectively in m<lny cleaning and degreasing operations". The
substitution of a less toxic solvent does not imply that H health
hazard has been eliminaled: it only means that a person is less
likrly to suffer ill effects.

The u:e of closed systems and local exhaust ventilation is an
effective way of pr~venting solvent vapors from enterinK' the
breathing zone of the worker. Containers of flammable
solvents must be covered when not in use. I.lJcal exhaust
ventilation can remove vapor" at their point of origin and thus
prevent toxic concentrations in the workplace.

Good personal hyg'iene is essential whene"er solvents are used.
The skin should always be protected from contact with
solvents. Gloves. face shit:!ds, goggles, and ot.her protective
clothing may be used. Similiarly, barrier creams may offer
some degree 'of protection. The skin should never be washed
With anyraw organic solvent. Although some solvents are less
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toxic thl1n others, good safety practices dictate that care be
exercised in the use of all organic industrial solvents.

Styrene

Styrene is Jlsed in a number of processes including the
manufacture of fiberglass-reinforced products (polyester
resins), pa.'kal'!'ing, and insulatinl'!' materials. Styrene is
irritating to t.he eyes and luhgs at low air concentrationR, and
may cause nausea, headache, and dizziness at higher
concentrations. It may be necessary to provide ventilation in
areas where styrene is used extenilively. Because styrene is also
very flammable, care must be taken to pre .... ent fire or
explosions.

Sulfuric ACid

Sulfuric acid (vitriol, dipping acid) rapidly and severely burns
the skin and eyes on contact. InKestion of the acid will cause
internal poisoning. Inhalation of the fumes and acid mists
results in inflammation (If the mucous membranes of the
respiratory tract and pollsible dalTlAge to the lungs.

Proper local exhaust .... entilation must be provided for all
processes in which sulfuric acid is used. The vapors must be

,drawn off as they are generated to prevent exposure. Prevent
all skin contact with sulfuric acid through the use of proper
personal protective equipment: rubber gloves, sleeves, aprons,
and boots; goggles and face shields whe.e there is the danger of
"plashing. Respirators may be used for short-term exposure,
such as durinK dispensinK or mixing. Eye wash and emergency"
showers must be located in the immediate area. Containers of
sulfuric acid should be kept tili(htly closed or sealed and stored
in a dry, well·ventilated area. Good personal hygiene must be
encourali(ed.

Ultraviolet Radiation

Ultraviolet radiation can he harmful to the skin and eyes.
Examples of low·intensity ultraviolet radiation !lources are
low·prt!s8ure mercury vapor lamps and black-lig-ht lamps.
Individuals should weer eye protection and protective clothing.

WeldinR. BurniriR, and SolderinR-Hot Work Operations

Fumes from welding and other hot work operations contain the
metals being welded together (e.g., cadmium, zinc, lead, iron,
copper), the filler material, flux, and the <::oating on the wdding
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rods Su,ch op(:"ations may also Jo{enerate other Kases (carbon
monoxide, arsine, ozone, etc.) at concentrations which may be
hazard'Jus to the he;~lth of workers. When extensive hot work,
particu.larly in can fin~ areas, is dOlle, there couid be an
excessive fume exposure to these materials. Ve~t.i1ation or
respiratory protection may be needed for certain o~~erations.

Protectiop. for the w~lder (eye ~Iassj>s) 'and for oth"r p('rson1:
,(curtain, etc.) worKing near the welding operation should be
provided. due to the ultraviolet IiKht produced durin~ such
oper~tions. En"ineering ~ontr()ls, such as local exhaust
vent.ilation, are required before pt'rsonal protective equipment
is aCleptable as a control measure. When effective enJo{ineel'ing
controls are not feasible or while they are heinj{ instituted,
personal protective equipment is required.

Zinc Oxide Fumo

Excessive exposure to zine oxide (ZnO) is the most frequent
cause of an illness known as meta! fume fever. This maladv
may also be known as zinc chillS, shakes, or "Monday
morninll''' fever and is the result of inhalation offumes from the
torch·cutting ')1 zinc-containing alluys such as, Jo{alvanized
steel. Metal fump fev!'!" may also follow excessive exposure to
fumes of a numher of other metals, including iron. cadmium,
copper, lead, or nickel. The symptoms are similar to thoEe of
influenza and usually occur 2. few hours after exposure. The
symptoms include a mptallic tast"" in the mouth, dryness of the
nose and throat, weakness, fatijll'ue, muscular and joint pain;
fever, chills, and nausea, These symptoms usually last less
than 24 hours and a temporary immunity follows. Therefore,
workers are more susceptible on Mondays or on workdays
followinl{ a holiday than on other workdays. (See "Weldinl{.
Cuttinl{. and Rrazir:Il".)

HAZARDOUS MATERIALS
Flammable and Combustible Liquids
Flammable and comb'Jstible liquids are cateR'orized by their
ease of Ij{nition. Flammable liquids are more easily il{nited
than comb'Jstible ones. ~:xamples of flammables are I{dsoline.
acetone, lacquer, and thinner. F:xamples of combustibles are
kerosene. fuel oil, lind Stoddard solvent.

Connections on all drum!.i and pipes containinl{ flammable and
combustible liquids must be vapor· and Iiquid·tij{ht.
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CLASSIFICA TION OF SO ""E TYPICAL FLAMMABLE
ANO'COMBUSTIBLE PRODUCTS

Clin fLAMMA6LE~ FI.nh Pain. Boiling Poi...-----
A Gdsolin~ (som~) low~, Ihdn lowe, than

P~nlane 7)'F 1oo'F

8 An'lone low,,", Ihan. At 0' Above
D~ndll",,"d Alcohol 7)'F 100'F
(,dwline (some)
~~dphlha, VM and P
Tolu~ne

C Xylene Al or Above
n'F

II COMBUSTIBLES Al 0' Abo_e
I(~ro,~ne l00'f
M,neral Spi,ils ; .
Naphlhd
Stoddard Sol_enl

III Asphall Al 0, ,"bove
Brdke Fluid 140'F
fuel 0,114
Fuel Oil liS
fuel Oil lib

When flammable liquids are transferred from one container to
another (for examflle. from one bulk container to another), they
must be effectively bllnded and grounded. This practice
prevents electrical discharge (e.g., sparks) from the
accumulation of static charge because of the transfer process.

Drum. grourtdPd and bondeod .0 reniyl~ conulMf

/
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All spills of flammable or combustible liquids must be cleaned
up promptly.

Supplies of fiammilb:e a;-:C c~mb'..!~tihle liquids must be stored
in approved fire-resistant safety containers. These contamers
~an be purchased from an industrial supply house.

All flammable liquids must be kept in closed containers "",hen
not in .."e.

Combustible wa~te materials, such as oily shop rags or paint
rags, must be stored in covered metal cor.tainers and be
di~posed of daily.

Storage Ca binets
Storage cabinets must be distinctly marked "FLAMMABLE
-KEEP FIRE AWAY." Storage cabi:lets must meet National
Fire Protection Association test requirements. Cabinets
constructed in the following manner will, meet these

i ' requirements:

-Metal cabinets must be constructed of at least No. 18
gauge sheet iron. double-walled with tight joints and
a ll/~ inch air space between. Doors must have three­
point locks with a sill raised at leailt 2 inches
above the cabinet floor.

-Wooden cabinets must be constructed of at least l·inch
plywood with rabbeted joints fastened in two directions
with flathead screws. '

l-=------.j\ £J
=~..
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Inside Storage
Open flar.1es and smoking must not be permitted in flammable
or combustible liquiri s~~:age areas. Openings to other rooms or

. ",nilrlino~ mll~t he nrovided with self·closinsz fire doors and
noncon~hustible, Iiq·uid·tight, raised sills or ramps at least 4
inches high. A permissible alternative to a sill or ramp is an
open-grated tr.ench which drains to a safe location.

General exhaust ventilation (either gravity or mechanical)
which provides for a complete change :,f air within a room at
least six times each hour i3 required for inside storage rool1ls.
Explosion-proof lights are required In flammable liquid storage
areas.

STORACE IN INSIDE lOOMS

fire
protect ion·

provided

rir..
re.iSlance

Ma'l(imur"
size

lotal
allowable
quantil''''

1./>I•. I.q. ft.
floor area)

2 hours
2 hours.
1 hour.
1 hour ....

----------- - -----------
ft............. 10
It............. 4
It........... S
ft...... 2

ye ..
No ..
yes .
No ..

INOOOI COIljTAINI. 5l0....GI
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Liquefied Petroleum Storage Area
"NO SMOKING" lli..rnll mUMt he p'esent on the storage tank.

GllHoline dispe~~inl{ pumps must hl\\ ~ at len!!t one fire
extinl(uillher havlnl{ a minimum approv,'<l classification of
6 B, C. located within Yl feet of the PU:'Tlp. As a vi"ible
reminder, llil(ns readinl( "NO SMOKING" m:lllt be l:onllpicu·
oU81y posted.

Gasoline S~urage

If ..rasoline ill stored on the premi,lel' in les!: than 60'Klllion
4uantitie~, ~toral{t' must he in ap~lrll\ ed containers. quantities
li(reater than :10 g-allons must oe dor",d in tanks located
underjotround or ill specially o<!sil{ned ,'nclosures.
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Units to be fueled mUMt be turned ,,If while filling.
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Out~ide Storal:e
If flammabll' ana combust.il)le liquids are stOied oUbide, the
arl:3 should hf' ~ra 1ed so that spills are diverted away from any
buildinl{. The ston'l{e area should be kept free of combustible
material not neces .ary for storal{e. such as weeds and other
debris. Smokinjot m\ ",;t be prohibited.
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Th~ LP tank must be ~uarded to protect it from ... ehicular
dama~e.

Electrical connections. pump~, switches, etc., must be ... apor·
and explosion proof.

SPRAY PAINTING
General Requirem~nts

Portable lamps mlH;t be remo...ed during spraying.

Low flallh·point thinners (less than 1000 F) may be used for
cleanin~ purpof,es only if used in a well· ...entilated area such as
a spray booth.

The fire cO:ltrol sprinkler heads must be kept clean and free of
paint build·up.

"NO SMOKING" si~nll must be posted where...er flammable
Iiq uids are sprayed or stored.

P~rt8 to be painted shculd be arran~ed so that o...erspray and
(urnes are not drawn throu~h the breathinJ,f zone.

Protecti ... e c10thinll such a8 Rlo ... es. apron, /lnd a cloth cap
should be worn.
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Respirators must be cleaned and maintained regularly.

There shculd neH'r he more than one day's supply of paint
outside of storal{e rooms or cabinet;,;,

Spray Areas
The spray area must be at least 20 fept from names, sparks,
electric mowrs (unless explosion-prooD, or other ignition
sources.

The spray area must he free from hot surfaces, sl.:ch as heat
lamps,

F,lectric lights in thl' spray area must be coveren and guarded
from acci,lental hre;,kage,

The spray area must hI:! kept clean of combuatible residue.

Mechanical ventilation must be provided and kept operating to
remove vapors during the painting.

Spray Booths
Spray bouths must be made of metal, maRonry. ur other suitable
noncomhustible material and be smooth on the inside to aid in
cleaning.

Floors and baffles must be noncombustible and easily cleaned,

Spray booth lights must be explosion-proof or enclosed in
sealed panels.

Mechanical ventilation must b"! i r sta lied and orerating d:JTi nR
spraying.

The ventilation rate must be at least 100 linear feet per minute
over thl' open facl' of the hooth.

Electric motors for the e:'(hau~t fanll must be outside the booth
or duct.~ and the helts and pulleys fully enclosed.

Air exhausted from thl' paint booth mu!!t bedischarged outside
where it cannot reenter the building.

Ducts connected to thO? booth mUHt have BCCPS8 Joors to allow
for cleaning.
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Air supply -musl he maintained for paint booth.

l'luj.(j.(l·d overs pray tilters must be replaced.

Whpn ll'mperatures are below ;).')0, the make-up air must be
~eatl'(l to at least 6;)" except where adequate and safe means of
radiant or j,(enend huildin~ heating maintains a -.1inimum
tl'mperature oj 6,'j0 with the exhaust system in. operation.

The heater of the make-up air must be !ocilted outside the spray
ho.lth.

Paint Drying Apparatus
Mechanical vt'f1tilatitJO must he left on while the paint is
dryin~. A warning si/;{n to this effect mu"t be attached to the
dryin/;{ apparatus. .

The area used for drying with portuble heaters or Ii loth ts must be
kept clean of overs pray prodncls.

Heat sourcl'!l must be kept out of the spray area durinl{ spray
operations.

All electrical dryin~ apparatus must he properly ~.roullded.

PERSONAL PROTECTIVE EQUIPMENT
Persl'lOsl protective equirnlP.nt should never he considered tht
"first line of defense." Equipment of this naturt' ill on Iy back-up
protect ion for the unt'll peeter! or the unu!!ual. It may not he used
as 1:I sublltitute for fesllihle enjo(ineerin~ or administrutive
controll!. Ifsuch conttlJl methods are nllt feasihle, or whiie tht'v
are bein~ implement.ed, penlonnl prott'Ctive equipment i'/I
re'-luired if persons are expoHed to harmful :evelll of phYHicul
al{entll or toxic suhstance,.. Pl~rsonal protl,(,tive c1c~thinl{ nnr!
e<l UI pment fT.. UHt 1)(' of :~a fl~ o.~sign 'l no ('onMtrue-tion for th .. work
to he perfurmed, and he mailltained in a !!unitary lind rellahle
condition.

Eye and Face Protection
OOt' of thl' hest !!turting pili ntH I'm l!!4tahlishinl{ lhl' hahit of
Ullin", Iwr~onal protl'l'lIV~ l~flUlpnll'nl i~ lhl' us,' of ":'0'" and fao'
protl'\:lion. ~:yl' pfCIte('tion or fal:t' shidds mu",t be prm·idl·d anu
workerH mu!!t wear this t'lluipment whl're thl'rt' i~ II re'l\!!onllhlt,
prohahility of injury from nSiliK oh)I,(,ts, l{larc:, in)uriouH
radiation or loIpla~hl'~ from liquid~ :luI:h as CIIUHti<:~ and
llOlvl'ntll. Tht' equipfnt'nt mu"ll~, rlt'si~ned 10 provide ade<lunll~

84

f-- ...."~~ •.--._.--_..- .



protection &.gainst the particular hazards to which the person is
exposed and distinctly marked to identify the manuf'lcturer.
Administrators should establish an ~ye protection pro~ram in
shops and iabor&lnries in which every person, includinl{ the
teacher ar.d visitors. must wear the requireci Eye protenion at
a!1 tiroH~s while in the shop ,H lahoratory. Only protective eye
w~ar' of industria I q uali ty. as specl tied by the American
National Standards Institute IAr\SII or ~ui!valentshould he
used, The AN~I standards cover such important features of
protective 1.':-.1.' wear as Ilms thickn~s. lens pendration. lens
retention. optical quality, flame resistance of the fnme.
sterilizahilit.v. warp resistance. and so on. In selecti:ll{ the'
equipmer.t. c.mslOl.'ratlOn should hl~ ~i·.'en to the kind ,Ind
del{ree of hazard. and the prntection shollld be selected 011 that
basis. Where there is' a choice of protectors, the del{ree of
protection required shuuld ~overn the selection, Where lhe
degTee of protection required is not an i:nportant issue, comfort
r:lay be a deciding factor.

A brief description of various types of eye and face protectors.
a]pnj( with su~"estions for their use Rnd information on their
limitations, follows:

(;o/«/«les

GOj(j(I~ cnnRist of a pRir of contour-shaped eyt'f':ups with j{lass
or plalltic lenHeR. They are held in place hy a headhan,i ;,'.r the
protection ofeyes and the eye sockets, There are severai types of
ROlo(leH:

E)'pcup p'1}1&lp.~. ~:ach eyecup ill pr"vidPd with a lens
retainer beatinj( eHnly on the lens with ~ufficient

preN' lire to ntain fraj(menlll in the event ofienR hreakal{e.
Tht! deHifi(n readily -pt>rmitH remO'/al or rl'placpml'nt of
!ens('1I. Len" retainerll for welder~ and cutterll are made to
accommodate a filter Irns, filll'r ll't1Hket, and cover lens.

Fh'lihlp.(ittin/<l /«IJR~h~.~, Flexihlp-fittinjl" ROIo{~lell protect
all'ainllt tine dUlIl, fumes, liquidH, Rplashell, rc,iIlUl. and
"prays. The frnml' ill composro "f a flexihle, cherr.ical·
relliHtant. nonLoxic, nrlOirriLatinj(. IIlow·hurninj( material
formlnfi( R Ipnll holder, The f1exihle·littinjl" jl"oI4ll'!ps arl'
uHually ventilated trl prevent f"ll'll'inll. In Home ('RHell', lhe
ventilation if! dellij(r.ru to ma!<e the ll'ol(j(les IIplallh·prnof.
Sin.:£' the f,'ame i~ 'If nonrillid matp.riaJ. lhe~-'offf'r les8
protection 8..:ain!lt impact,than do eyecup RO~lilles.



Plns/ic eye.• hield Rogj?les. Plastic eyeshield goggles
provide protection against light flying objects and, when
so desi~ned, against.glare and injurious radiation. They
are accept.able for light chipping or grinding operations,
for lise around woodworking machines, for spot welding,
for babhitting, and for protection against glare or
injurious radiation in low concentrations. They should not
be used for protection against severe flying object hazards
or for welding.

Foundrymen's gORl?les. Foundrymen's goggles consist of
a mask made of flexible, nonirritating, and
noncom bustible or slow-burning material, metal lens
holders, lenses, and a positive means of support on the
face. The edge of the mask in contact with the face is

. provided with a binding of corduroy or other suitable
material. These gogglf's are used to provide protection
against impact and hot metal splash hazards encountered
in foundry operations, such as melting, pouring, chipping,
babbitting, grinding, and riveting. They are also designed
to provid~ protection again3t dust.

Spectacle!;

Safety spectacles are patterned after conventional eyeglasses
but are of more su bstantial construction, either with or without
side shields and with impact-resistant lenses. Clip-on side
shields are available for easy conversion of spectacles for front
and SIde protection. Lenses may be clear or filtered, glass or
plastic. Corrective safety lenses may also be mounted in
spectacles with safety frames, provided the lenses are tempered
to meet the proper impact stanoards. Two types .of spectaclf;!s
are described below:

Metal, plastic, or combination frame spectacles.
Spectacles are intend~ to provide protection (ror." flyi.ng
objects, glare, and injurious radi.ation. Spectacles without
side shields provide frontal eye protection only. Where
side protection is also necess~lTY, the spectacles should be
provided with side shields made of metal or slow-burning
plastic materids. Spectacles are used for light chipping­
operations, for grinding, for machine tool operations, and
for other iobs involving flying object hazards. Whe~

provided with filter lenses, they may be used [or furnace
operations, molten metal handling, spot welding, and
work adjl:tcent to welding.
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Plastic !'yeshield spI'clac/l's, Plnstic eyeshil'ld spectacles
have similar featurl's and ure u~ed under the same
conditions as plastic or ml'tal frame spectacles. although
they ar\' not as durable as the latter.

Persons who require vision correction should be encouragpd to
obtain prescr;ption safety glasses. When they w"ar
prescri.ption spectacll's which do not have safety lenses in
safety frames, an appropriate cover goggle should be worn over
their reJ{ular glassl's as protection against shattering of the
unhardened lenses. Because of their added cost, prescription
safety glasses should be protected against pitting during
grinding operations by a face shield. cover goggles, or
lightweight disposable plasti\: clip-ons.

Most cover goggle fram~s are molded in either a flexible or rigi.d
vinyl or soft rubber material. Headbands consist of an elastic
adjustable strap which can be replaced at a very nominal oost.

Helmets and Hand Shidds

Helmets and hand shields are designed to provide protection
against intense radiant energy not only for the eyes, but als.:>
for the face, ears, and neck. Typical operations which require
helmets or hand shields include various kinds of arc welding
,and heavy g-as cutting. TWf) types are cescribed below:

Helmets. Because of the area to be protected, tr.e helmet
body is of such size and shape as to protect the face, top of
the head, and the neck to a vertical line back of the ears. It
has an opening ur openings in the front for a filter plate
and cover plate. The helmet body is supported so that it
does not come in contact with any partofthe head and can
be lded up from in front of the face to allow the welder to
examine the weld. The helmet body is made of vulcanized
fiber. reinforced plastic. or other suitable heat· and flame­
resis,tant material, opaque to visible ultraviolet and
infrared radiations and able to be disinfected. Rivets or
other metal parts, if terminating on the inside surface, are
insulated.

Hand shields. Hand shields are used in some welding
c.perations or for observing the welding process. A handle
made of nonconducting, noncombustible, or slow·
burning material is provided. The materials used for hand
shiplds are similar to those used for helmets. The lens
mounting arrangement and filter, and cover plates are the
same as for the helmet. '
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Face Shields

Face shields are d~signed to provide protection to the face from
flying particles and sprays of hazardous liquids and, in
addition, to provide antiglare protection when needed. Plastics
used in the manufacture of face shields combine ahigh degree
of mechanical strength with low weight, are nonirritating to
the skin when exposed to perspiration, and are capable of
withstanding frequent disinfection. Plastic mate:ials should
be slow-burning. Clear or colored plasticmuterials used in
windows should bt- of an optical grade to prov:de equivalent
~rformance with the optical, physical, and radiant energy
requirements s~cified fqr other eye protectors. When face
shields are to be used in atmospheres or wOl'king areas
requiring special conditions of nonconductivity or
nonsparking, all materials used should be made to meet these
requirements and plainly and permanently labeled as
"nonconductive face shield" or "nonsparking face shield."
Some typical uses for face shields inClude woodworking
o~rations where chips and particles fly; metal machining
causing flying particles; buffing, polishing, wire brushing, and
grinding o~Ti.ltions where flying particles or objects may.
strike the face; spot welding; and hll:ldling of hot or corrosive
materials. They are not acceptable for protection against heavy
flying objects, for welding and cutting, or against intense
radiant energy. In such cases, where facial protection is
needed, the face shield should be worn over appropriate
goggles.

Care and Dlslnfectlun uf Eye Protection

Good eye protective devices require clean lenses. Dirty lenses
will blur vision and will eventually CRuse eye strain. Lenses
should be cleaned daily with a solution of warm water and soap
(or a c1eanin/it solution) and wiped dry. Pitted or scratched
lenses can also reduce vision and should be replaced with new
lenses whenevE'r possible. The molded plastic frames of
prot~tive covers readily permit lens replacement. Spectacle·
type frames require professional skill to replace, and
replacement of the entire safety /ito/it/itle should be considered.
Keeping /ito/itgles in their cases when not in use will extend their
life span. The plastic bag or box in which they are ship~d

provides an ideal dust-proof r.:ontainer for protection.

If a protective device is worn by more than one person, it will
require a means of disinfection. The most effective method of
disinfecting eye pr;otective equipment is I) thorough cleansing
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with soap and warm water and 2) careful drying with tissue. A
complete immersiun in disinfeclin~ solution for 10 minutes is
another means of disinfection. After such treatment, the
protective devices should .be allowed to dry at room
temperature, because wipin~ will destroy the ~ermicidal

residue which otherwise retains its effectiveness while in use.
Disinfection under ultraviolet Iilolht is not recommended,
because this causes rapid deterioration of plastic and rubber
parts.

Hearing Protection
Noise levels in some areas may bP above the90dBA legal limit.
While noise controls are bein~ implemented. workers must be
provided and directed to wear hearin~ protection. (See
"Occupational Health and Environmental Control.") Ear
protectors are desi~r.ed to filter out and absorb harmful noise of
both hi~h and low frequency. Ear plugs alone si~nificantl:1

reduce noise at the eardrum. ~:ar muffs seal out noise by
providing a tilolht fit around the ear. Ear plugs should be
individual!y fitted to the wearer. They are somewhat difficult to
detect from a distance and re~ular inspections should be made
to ensure that they are bein~ worn where needed. The
protection from noise by ear plugs is generally somewhat less
than that by ea,' mnffs. Ear muffs may be foam·filled or grease'
filled. The lat~er ':OSl <;1 mew hat more but are the most effective
in reducing sound I",vels. F::ar muffs arE substantially more
expensive than t'ar plugs and are more bulky, but are
sometimes more comfortable to wear.

Head Protection
Hard hats are required in situ'ations where persons may be
struck in the head by falling or flying objects.

This head protection must meet the recommendations in ANSI
7..89.1-1969 for protection a~ainstthetype of hazard ex pee ted , It
must be one of the following types and of one of the folkwing
classes·;

Type 1 Helmet, full brim
Type 2 . Helmet, brimless. with peak

Class A . Limited voltalole protection
Class C - No voltage protection
Class D . Limited voltage protection. fire fighters'

service. Type I only
·Class B-High voltalole protection, not inc~d in this
standard
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Each helmet must be identified on thE' inside of the shell in
letters not less than 1(, inch hir.h. with the name of thp
manufacturer and the ANSI desi!{nation and class.

FOI example: Manufacturer's name
ANSI ZH91 . 1969
Class A

!,"oot Protection
S<. fety shoes arl' recommended to preven t injury to the feet fr:lm
!'allin~ objects and other hazards. They should he worn
particularly where heavy stock is handled. They should also he
worn where there are p:Jrts·handlmg, shippinll. and receiving
C'l)f.'rations.

Clearance
(Inches)

Impact
(Fllot·Pounds)Classi fication

This foot protection must meet the recommendations i:l A."SI
Z41.1-1967 for protection against the type of hazard expel. .,d.
Safety footwear is organized into three classes. according tu its
ability to meet minimum requirements for both compressi m
and impact tests:

Compression
(Pounds)

75
50
30

2,500
1,7.')0
1,000

75
-50
:30

16/:32
16/:32
16/:32

When classified ar.cording to ANSI performance requirements,
at least one of each pair of footwear must he clearly and legibly
stamped on the inside quarter, or the shank of the outsole,
shank of the insole, or tongue, and enrlosed ina border. The
identification must read as follows: USAS· followed by the
designation Z41.l . 196717F>, Z41.1 . 1967. fiO, or Z41.1 . 1967/ :lO.
depending on the results of the imp"ct and compression
testing. Numbers and letters must be:3I 16 inch high or larger,

Example: USAS
Z41.l . 1967/75

Gloves, Aprons, and Other Protective Clothing
Gloves, aprons. and other protective cloti ling may be necessary
for some op'?rations (e.g., welding), depE'nding on the nature of
the hazard g-enerated.
----_.._------.
"lJSAS IlJnilpcl Slnl"" "f Am",;,·a,.. SwndardHI nllw "NSI
(Am.. r;,·an Nati"nal Slilndarrl" In,tilulpl.
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(;/()ues alld Hand Leathers

Gloves and arm protect"rs should be used to prevent
lacerations from handling objl'cls'with sha~p edges, to prevent
contact with chemicals. o~ ~o pflvent Durns.

Canvas or heavy cotton work gloves are uhuaily worn if the
main hazard is blisters due to friction. Such prot~tion is
inexpensive and easily procured., When heat is invo!ve,i, such
as in fGundry work, a morE' protective type of glove or mitte:1
must be worn. For weldi ng, a leather glove exter.ding well over
the wrist i:-; recommended. Some of the mNe ciJrahle ones
are made of cowhide or horsehide. Hand guards or ll~athers :He
usuallv of a special design to reouce hazards when handling
materwl with sharp edges. such as sheet metal or steel. They
consist of a pad Ilf leather which covers the palm of the hand
and fingers, yet permits ma~imum hand flexibility. For
protection against acids. caustics. solvents, and petroleum
products. an appropriatp impermeable Idove, available in
various types of rubber or pla:-;tic, should be used. Such gloves
can be purchased in wrist or gauntlet lenl!th. The gauntlets
vary in length and extend to a few inches above the wrist or t,_
the entire lenl~th of the arm. as required. Gloves should n. ,Ie
worn alounu moving machinery

Aprons

Aprons, aVJilable in a variety of materials, may be either the
bib typl> cc vering from the chest down to the knees (,rankles or
of the waist type. Aprons proted against sparks. hot metal
splashes, LInd spla'lhing liquids, depending on the material
from which they are made. Loose aprons are extremely
hazardous around n·volving or reciprocating machinery and
should not he permitted.

L(){.'l!r(l lis and Ol'l'ra l/.~

Coveralls cover the body except for the hands, head. and feet.
Overalls include a .. hib," hut do not have sleeves as provided in

. cl~veralls. They are usually made from a rugged material tn
withstand hard ar.d long wear. Coveralls and overalls provide
body protection and are recomm_nded for building
construction jobs.

SImp ('oa t.~

Shop coats give general body protection. Frequently, thl'Y are
used to safeguard against grease and dirt. More specificailY,
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they serve as protection from chemicals and hot substances.
Coats with sleeves should noL be used whrn workinl{ around
Inovin~ machinery. The short-sleeve wraparound knee or hip
length serves well for I{eneral laboratory or shop use.

Respiratory Protection
Approved respirators must be provided by the school when the
workplace air is contaminated with excessive concentrations of
harmful dusts. fumes, mists, 1{3SeS, or vapors. Respirator;,! may
be used as a contrnl only when pn~ineerinRor administrative
conti"Ols are not feasible, or while they an' heinR implemented.

If respirators arf' used. a written respirator progrHm must be
established and must include the followinR:

The respirators selected for use must be desiRned to protect
aKainst the specific hazards to which people are exposed.

Written instructims coverinl{ the selecti~n and use of
respirators must be available.

Workers must be trained in the liSP and limit.ations of
respirators as Hell as their proper fittinK and maintenance.

Respirators should be cleaned at the end of each use. They
should be taken apart. washed. dried, and defective parts
replaced.

If a respirator is used by two persons. it must be cleaned and
disinfected after each use.

When the respira',ur il> worn, all straps must be aC:justed and
tied.

TC' "!nsurp proper Junction of the respirator, a j{IJOl! face seal ill
necessary. Heards, lonl{ sideburns. and Klasses mu:-, interfere
with the lit.

:/',.
<.

j

I
i

I
I

The tilter, cartridge, or canister must be replac~d when they
have been used fur the bpecilied lifetime, when the wearer can
smell vapors in the mas~, or if breathin,.; become!! difficult.

Respiratory Cll~anin~

The followinK procedure is sUg'j;{ested for cleanillg' and
disinfectin~ respiraturs:

Remove any filters, cartridl{es, or canisters.

92



r.."'}....''''.....,.-..."....~,"''.~!"!'''"C'''-•.,.,~".,"~"'""""-""'"~~~ •• ".'"''".''', , ""P'" .·,~,L.,'· P" -.;,_e• .,."~.".,~-.,.,."',""<,,.,_-,,,..,-_,..,,,...,.,_...,ft.,,",'''~''i''''''''','~",""",,,,,,,,,,,,,,':,,,,,""':'<"'1j\'''''_

r:
p
t

Wash faClpiece and breatilin!-( tuhe in a c1eaner-disinfedant
solution. U:,e a hand brush to facilitate removal of dirt.

Rinse compll,tely in clean, warm water,

Air dry in a cl<!an area.

Clean other respirator partll as rC(~ommended by the
manufacturer.

Inspect valves, headstraps, and other parts; replace with new
parts if defect; ve.

Insert new filters, cartridges, or canisters; make sure seal Ii:>
tight.

Place in a plastic bag or other container for sturage.

GENERAL ENVIRONMENTAL CONTROLS
Sanitation
Safe drinkin..t water must be provided in all places of
employment. The use of a common drinl:.in~ cup is forbidden.

Receptacles for wastE' food must be covered and kept in a clean
and sanitary condition.

Re:ltrooms must be kept in il clean and sRnitary condition.

Separate toilet facilities must he provided for eal:l sex. [fo"lv
one person at a time uses a t~)ilet ruom and the duor CHn 1)<­
locked from the inside, separate facilities are nut rE'qLired. i

I
One toilet must be provided forapproximatE'ly every I.'">
employees.

Each lavatory must have hot and cold or tepid running water,
hand soap, and individual hand towel~ or warm nir blowers.

Bevera!{es or food must not be stored or con!lumed in a toilet
T:>om ur in any area exposed to toxic materials.

Persons working with tllxic substallces should wash and,
where necessary, ;hanjotf' from contaminated c1othinjot before
eatinl!', drinkinl!', or smukinjot. '

,,,,_,__, , ,__1

93

~.

I

.'f
~
'{,

,~
f.



r"?l"," A" ',.Y"-' ,

,

In ~ny establishment where food is h:mdled, processed, or
sold, sanitation of the highest order should be maintDined:

Any container used for solid or liquid waste that may spoil
must be made leakproof, easy to clean, and be kept clean.
The container must havea ti,;ht fitting cover, unless itcar.
be maintained in a sanitary condition without a cover.

Every enclosed work' place and personal servi::e room
must be constructed, equipped, and maintainP<!, so far as
reasonably practicable, in such a manner as to prevent the
entrance or harborage of rodents, insects, and vermin of
any kind.' ,

Signs and Tags
The construction safety and health regulations require the use
of signs and tags as described below:

SiRns

Signs that Whom of real or potential hazards must be visible 10
an persons and promptly removed or covered when the hazard
no longer exists. '

"DANGER" signs must be used when ~il immediate hazard
existS.

"CAUTION" signs, are to be used to warn against potential
hazards or unsafl! practices.

C()nstruction areHS must hAve legible traffic silil'ns at
hazardous points. Safety instruction signs and directional
signs are other types of signs used.
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TAGS

M~DICAL AND FIRST AID
The administrator who is interested in maintaining servi.:e.
preventing loss of work time, re.:eiving efficient work
performance anc creating goor! morale amonlOt employt!el;
should adopt ways to maintain I,he health of the employees. A

REO

BLACK

Acciden t prevention tags di ffer from signs in that they are used
as a temporary means of,warning pdGOnS of existing hazards,
such as defective tools or equipment. They may not be used in
place of accident prevention signs. The above illustrations are
examples of preferred accident prevention tags, although
similar tags are acceptable. '

It is recommended that lock.,; be used in comtination with tags
to lock out controls, switches, ell'" which if not locked out may
lead to an accident; for example, if t!lectrical maintenance i"1;
being d.. ne.
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gOod practice is to require preplacement medical examinations
to ensure that proslJective employees are physically able to do
the specific work. As a minimum, an occupatil)nal toxic
exposure history should be recorded for each employee and
placed 01. file. (See "Occupational History of Potential Hazard
Exposure.") .
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Emergency phone numbers must be posted near telephones.
The Emergency Information Chart (printed inside the back
cover of this guide) ml:lY be helpful. Stretchers and blankets
should be avaihible for prompt transportation of injured or ill
employees to a hospital.

If no infirmary, clinic, or hospital, which i!l used for treatment
of all injured emDloyees, is near the school, the followinR are
required:

-At least olie dnd preferably more employees on each shift
must be adequately trained to render first aid. The
American Red Cross, SQme insurance carriers, local safety
councils, and others with OSHA·approved pro~rams

provide acceptable traininR.
-First aid supplies approved by a clJnsultinR physician

must be readily available. The supplies should be in
sanitary containers with individually sealed pacl:sRes (or
material Iluch as Rauze, bandaRes, and dressinl!'s that
mu&t be sterile. Other items often nel!ded are adhesive
tape, trianKular bandal{e8 (to be used a IllinRs), inflatable
plastic splints, scissors, and mild soap (or cleansing of
wounds or cUbl.

-Suitable fa.:ilitiEs for quick drenchinl{ or nushin:r of the
eyes ar.d body must be provided within the work area

,. when a person may be exposed to corrosive material.

Eye care is especially critical in vocational education
programs. Often overlooked in an occupational safety and
health program is the wearinl!' of contact lenses. Contact lenses
should never be worn in a work setting. In order to'he effective
and to Bssure compliance, not even office employees car. be
exempted. Small particles of carbon, talc, dust and dirt,
chemical fumes, excessive heat, or other hazards often affect
contact lenst:s and can destroy vision. If a person is splashed
with a corrosive chemical, eyesight may be damaged by the
time the contact lens' is removed. An 'Jnconsciou:; worker's
contaet lenses cannot be rt!moved. t.;ven protective safety
~oggleb de not always protect contact lenses.
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Everything necessary to start 0 lire iJ present in schools: fuel.
such as gasoline. hydrogen generated during batt.ery chargin~,
packing and cleaning materials, paints and solvents, plastics,
trash. and many other items; oXYRen from the air; anc! ignition

FIRE PROTECTION,

Some staLes have laws concerning medical practice which
establish limits on first aid given I:y the lay person. Trained
employees should understar.d where first aid ends and
professional medical treatment begins.

NOTE: First aid il:! immediate. temporary treatlnent given in
the event of accident or illnesE-before the doctor arrives.
Immediate first aid (within 4 minutes) may prevent permanent
impairment or death, end may lead tC' complete recovery:
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snurcps. in the form of names, sparks. h('ating syst('ms,
welding. hot m('tal, spontanpous combustion. and electrical
equipment. The hasic pri nciple of preventing fire in your school
is to kct'p these three elements separated. .

Scheduleo<.i maintenance' checks of electrical machinery and
ventilation systems, goon housekeeping, periodic facility
inspection. and proper storage and disposal of comhustible
sweeping compounds, oil mops and rags, and flammable
solvents rank as the best safeguards against fire. However,
even the best maintained facility can have a fire.

C i primary concern in the event of a fire is the safe evacuation
of people from· the scene of the fire. Regarc.less of size, e:J.ch
school should beequipped with a fire alarm system and have an
emergency evacuatiun plan in case of fire.

Fire Alarm System
The fire alar.n system, once in'ltallPd. must 0(' under the
superlis\on of a qualified individual. The system must be tested
and inspected weekly. GenErally, the fire alarm system
includ~s ~hree subsystems:

Detectiun .~ystem. The fire ala:m system must
include detection devices-each designed for the area
it is to protect. Typical detection devices are smoke
detectors, name detectors, and heat detectors. The
decision regarding the type of detector to use should
be made in consultation with the local fire department.

ExtinR'lishing system. The extinguishing system,
act;vated by the detection system, can be Ii water system
(e.g., automatic sprinkler system), a gas system (e.g..
carbon dioxide), or powder system (e.g., sodium
bicarbonate). The type of system to use may vary from
one area to another depending on the type of fire
likely to break out. Consultation with the local fire
department i.1 advised.

WarninR system. The warning system should include
warning bells or bUZ2.ers and wall-mounted ~re alarm
activators at strategic locations throughout the
facility. The warning system should be connected into
the local fire department.
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Emergency Procedures
In case of fire, make sure the local f:re department is notified
before an .... attempt is made to fi~ht the fire. regardless of any
arrangemenl'i made previously with the fire department.

While the fire department is ~ing notified, an orderly
evacuation from thl' faCIlity should begin.

BuildinR El'OCUO liun

A plan for orderly evacuation should include the following:

lIan evacuation signal
-a well-planned evacuation route for 1'1" ':\reas of the facility
-designation of an assembly area for persons well away

from the school
-an accounting procedure for all persons after assem bly (a
daily list of those absent 3hould be made to simplify
accuunting)

-a search of the building to assure complete evacuation.
Floor or area "wardens" should be designated to cuver
all areas,

Notification and TraininR

eA list of telephone numbers for local fire departments
should be posted in pn'minent places throughout the
scoool and all employees advised of this Dos.ing. (See
Emergency Information on the inside back cover.)

.-Floor plans for designated areas should be postetj
showing locations of fire alarm activators, fire extin­
guishers, and exits.

-Several employees in each area of the facility should be
trained in the use of fire \!xtinguishers.

Good Housekeeping
Maintaining a clean and orderly school reduces the danger of
fires. Combustible material of any type shOUld be kept only in
places which are isolated by fire-resistant construction,

Ruhbisi. should be disposed of regularly. If it is necessary to
store combustible waste materials, a covered metal receptacle
is suggested.

The materials used for cleaning can also create hazards.
Combustible sweeping compounds, such as oil-treated

it
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sawdurt, can be a fire hazard. Floor coatings ct)ntaining low
flash-point solvents can .be d<:lngerous, especially near sources
of ignition. All oily mups t1nd rags mu~t be stored in dosed
metal containers.

&lme common causes of fires in all schools a:-e:

-electrical malfunctions
-friction
-open flames
-sparks
-hot surfaCes
-smoking

Proper maintenance and frequent inspections through a safety
program can reduce these hazards. .

Not only does goed housekeeping contribute to a safer
workplace by reducin& the potential fur fire, !t also recluces
accidents caused by slips, trips, and fe lis. Falls are one of the
chief contributors to inj~ry. Accumulations of waste and scrap'
and spills of slippery material (oil) must be cleaned up promptly
so that they do not constimte & hazard.

Good housekeeping also contribut~sto increal!ed safety during
materials handling and storage. An orderly schG<>1 with
unobstructcd aisles and ,assageways can sigmficantlyreducc
injuries.

Fire Extinguishers
Fire extinguishers must meet the following reql\irements:

Be kept fully charged and in their designated places.

Be located alonl'l' normal paths of travel.

Not be obstructed or obscured from view.

Be inspected by management or a desil'l'nated person at leaSe
monthly to ensure that they

-are in their designated places;
-have not been tampered with or actuated; and
-do not have corrosion or other impairments.

Be examined at least yearly and recharged or repaired to ensure
operability and safety. A tag must be atta~hed to show the
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He hydrostatically t $ted. Extinf;{uisher sales representatives
usually will perform this service at apprupriate intervals.
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A cha!"t showinf;{ fire extinf;{uishers by class. and how to use
them. is located in the back of this booklet.

Ht' placed so that the maximum travel di!'tal1ces, unless there
are extremely hazardous c~mditions, ~<J not exceed 7.; feet for
Class A fire~ or .">0 feet for Class H iires.

He selected on the basis of type of hazard. def;{ree of hazard, and
area to be protected.

maintenance or recharf;{e date a,nd sif;{nature or initials of the
person performinf;{ the' service. (OSHA is also considerinf;{
eliminatinf;{ thebE' standards.)
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Every automatic sprinkler 8Y.>tem must have at least one
automatic water supply of adequate pressure, capacitY,and
reliability.

One or more fire department connections throu!{h which the
fire department can pump water is required.

The school is responsible for the conrlition of the sprinkler
system and must keep it in !{O()(! operatin!{ order. Functional
tests are required at least once each year.

The clearance between sprinkler deflectors and the top of
combustible stora!{e normally mus( be at least :16 inches. If the
material is in solid piles of less than \.'i feet hi!{h or in piles lesb
than 12 feet hi!{h with hurizontal channels, a minimum
clearance of 18 inches is allowed. Also, commodities containinJ(
only small amo~ntsof combustible materials may be stored up
to iF! inches frum the sprinkler deflectors. .

Alarm systems, audible to all p~rsons, must be provided on all
automatic sprinkler installations.

Sprinkler Alarms

A sprinkler alarm is desi~ned to sound an alarm whenever
there is any flow of water from a sprinkler system equal to or .
more than the amount of flow from a sin!{le sprinkler.

Such waterflow alarms mtlst be provided on all sprinkler
installations.

All alarms must be located where they are al:cessible for
inspection, removal, and repair.

Undt>r cunditions of varia ble water pressure. a retardin~ device
must b" installed. The installa:ion must have valves that allow
repair or removal without shuttin~ off the sprinklers. The
val ....es must be arran~ed so that they may be locked or sealed in
the open position.

COMPRESSED AIR EQUIPMENT

Workers should he familar wi th the air ('om pressor's 0!X'ration
and maintenance instructions.

New air tanks must be constructed in accordance with the
American Society of Mechanical En~ineers(I\SM El Hoiler and
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Pressure Vessel Code, Section VIII. The ASMF: Code requires
this information to be permanently stamped on the air tank.

The drain valve on the nir tank should he opened frequently to
prevent excessive accumulation of liquid.

Air tanks lTlust be protected hy adequate safety-relief valve(s),
These valves must he tested at reg'ular intervals to be sure they
are in gooti operating condition,

LIN! TO
'NI ..... ATIC
TOOLS
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Th~ pressure cO:ltroller and gauj!;e must be maintained in good
operatin~ condition.

There must be no valvEs between the air tank and the safety
valve.

It is common practice to use compressed air for cleaning areas,
individual "'lachines, workbenches, and c1othinj!;. However, it
is never a good practice to use compressed air for these
purposE':;. Vac~\Jming or brushing are much safer methods. If
compre::\sed l".ir is the only feasible WhY of cleaning, the
pressure must be r?duc('<! to below 30 psi whenever the nozzle is
d~lid·ended. and effcdivp chip guarding and eye and face
protettion must be u:>ed. Even at this pressure,·workers should
never be permittt.-d to ~low material from their person or
clothing.

MATERIALS HANDLING AND STORAGE
Manual Handling
AccidentR in manual handling of materials are primarily the
result of unsafe wor:.ting habits-improper lifting, carrying too
heavy a load, incO!Ted j!;rippinj!;, and failing to wear personal
protective equipment. Training in safe work habits, analysis of
operations, and adE'quate supervision can help to reduce the
number of accidents. .

"rfs not wha~ you lift but how you lift it." This applies to the
lifting, lowerin,~, or moving of heavy E'quipment Ill' loads.
Periodic demonstrations should b~: given in "how to lift safely,"
using the procedure descrihed in the lifting chart in thl:! back cf
this book.

When two or more persons must carry a sinj!;le heavy object, .
they ;;~ould be similar in size and physique. One acting as a
leade·." should position himself so that hE: can watch and coach
the o'hers, He should use predetermined signals k ·;ontrol the
liftin~, carrying, and lowerinlit of the object. All persons should
act toge~her so that no extra burden will he placed suddenly
upon one.

When two persons carry lonj!; sections of pipe or lumber, they
should carry at the same level and walk in step.

Powered industria! Trucks
Powered indusf,rial trucKs are classified into catelitories for the
purpose of determining what type of truck may be used in a
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LOAD Tn"ILING

-+-
When unloadir:g or loading from trucks. trailers, or railroad
cars with forklift trucks, provision must be made for seclJrlng
the truck, trailer, or railroad car by setting the brakes and
placing wheel chocks under the rear wheels. Portable dock
boards must be secured in position with devicp.8 which will
prevent their slipping during loading and unloading.

; I
, I

"

" I
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High·lift rider tr'Jcks must be fitted with an overhead guard to
protect the operator from falling objects.

Industrial trucks must be examined daily before being placed
into service for any conditions adversely affecting the Safety of
the vehicle. If the truck is used around the clock, it must lx
inspected after each shift.

.' -..

If the load being carried obstructs forward view, the operator is
required to travel with the load trailing.

Methods must be developed and used to effectively train
operators in the safe operation of powered industrial trucks,
and only trained and authorized employees may operate the
truck.

When a powered industrial truck is left unattended (the
operator is 25 feet or more away or the truck is not in view), the
forks must be fully lowered, the control lever positioned in
neutral, the power shut off, and the brakes set. The wheel~must
be blocked, if parked on an incline.

certain location. The type f)f :Iluard in a location determines
whether diesel, electric, gasoline, or LP·gas powpred trucks
may be used and what additional safeguards must be present.
Suppliers can as~,ist in the proper selection.
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If battery-operate<! equipment is used, the hattery churKinlol'
area is to be degil{nated as a "NO SMOKING" ar~a cue to the
hydro~en I{a~ emitted Jurinl{ charl{inl{.

Hoisting Equipment
Althoul{h the information ,provided in this se('tion pertains
sIX-cip-cally to cralle~, these requirements should be applierl to
all hoistinl{ equipment,

Only persons desil{nated as qualified hy the school are
permitted to operate cranes. '

Thf: rated load capacity must be lelofibly marked on each side of
the hoist. Operators should be aware of the weilol'ht of the load.

Hand sil{T1als to operators should be those prescrihf'd hy the
applicable ANSI standard for the type of crane in use (set'
foldout in back of guide). .

The hoist mUHt be equipped with a self·settinl( brake applied to
the motor 5haLl or some part of the Kear train.

For powered hvista. holdinl{ brakes must be applied
automatically when power is off.'

Hooks. ropes, chains, brakes. and all functional operatinl{
mechanisms must be in8~teddailyfor,indications ofdamal!;l!
and excessive wear. Written and signed inspection reports
must be made monthly on critical items tluch 8S hrakes, hooks.
and ropes and must be readily aveilable.
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Loads must n'lt be carried ov~r the heads of people.

Hoisting, lowering, swinging, or traveling is not permitted
while anyone is on the load or hook.

The operator must test the brakes each time a near-capacity
load I!' handled. This test is done by raising tht: load a few
inches and applying the brakes,

The hoist rope cr chain must be free from kinks or twists and
must not be wrapped around the load.

The operator must not.leave his position at the controls while
the ioad is suspt'nded.

All cranes using a lifting magnet must have a 3witch in the
magnet circuit with provis;ons for locking the switch in the
open position.

When the honk is in the ,extremp Illw p9sition, at least two
complete wraps of rllf-~ must remain on the drum. Rope ends
must be safely and securely attached to the drum by meansofa
clamp or socket arrangement approved by the crane or rope
manufacturer.

When making a hook·up, the hook must be centered over the
load to prevent swinging.

The trip-setting of hoist limit switches m'Jst he determined py
tpsts with an empty hook.

Slings
Each day hefore use, the sling and all fasteninl>(s and
attachments must he inspected hy a cOIT.petent person
designated hy thl' school. A thorou'gh inspection of alloy steel
chain slings must oe made at rel>(ular intervals not to exceed I~
nJonths and a recOl"d kept.. Each new, repaired, or reconditioned
alloy steel rhain sling must be proof·tested before use and a
certificate of the proof test must be kept. '

Whenever a sling is U!led, the followinK saft' practices must he
ooserved:

SlinJ{s that are damaJ{ed Of derel,tive must not be u!led .

SlinJ{s mU!lt not he shortened with knol.'l, holts, or other
make!lhift devices.
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Sling legs must not be kinked.

Slings must be securely attached to their load!:l and must not be
loaded in excess of their rated capabilities,

Slings must be padded or protected from the sharp edges of
their loads.

Suspended loads must be kept clear of all obstructiolls and all
persons must be kept clea.' of loads about to be lifted or already
suspended.

Shock loading is prohibited.

A sling must not be pulled from under a load while the load is
resting on the sling.

Rigging Equipment
The following are cautions for avoiding hazards In using
riggillg equipment.

Hooks must have no cracks or other deformation.

The rated capacity of the hooks must be equal to that uf the
chain.

It is not permitted to use bb (i.e., shop) hooks or makeshift
fasteners constructed from b<>lts, rods, etc.

Rope slinR's, includinr, end connections, may not have
ell.ce8sive wear, broken wires, kinks, or, twir.ts.

RiR'R'lng equipment, when not in use, must be removed from the
immediate work area.

All hoisting equipment. slinKS" webbinK. and rope cl\ble must
be inspected visually every day for unusual wear and
serviceability. A monthly, itemiz,l-d in8~ction report must be
WTitten for all lifting equipment.

Protruding ends of strands in !lplices or slings and bridles mUllt
be coffered or blumed,

It is not permitted to tie or secure wire ")pe with knots.
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Synthetic webbing (nylon, polyester, and polypropylene) must
be coded to show the name or trad~inark of the manufacturrr,
ratl;d capacities for the type of hitch, aud the type of material.
(The rated capacity must not be exceeded.)

Hydraulic LIft Skid Truck£!
A hyd!":Julic lift truck that leaks should be taken out of service
until repaired. The leaking can cause the load to settle tifler it is
raised, thereby becoming a hazard.

When used for eye splices, the 'U' bolt must be applied so that
the 'U' sec~ion il:l in cuntact with the dead end of the wire rope.

Manila rope must be used .in accordance with manufacturer's
recommendations_ Knots may not be used in lieu of splice8.

An eye splice made in any wire rope may not have less th8,~

three full tucks. .

Operators of hand trucks should '>\oear gloves and safety shoes.
The most frequen~ injuries to hands and feet may then be
avoided. Also, hand trucks should be fitted with knuckle guards
to prevent jamming hands into obst..uctions.

Safe Sto."age
The primary problem confronting the person responsible for
the storage area is maintaining n neat and orderly area for
1:-oth temporary and permanent storage. Proper planning of
material storage areas demand!! that the material not obstruct
fire extinguishers, fire alarm boxes, sprir.kler system controls,
electric "witches, lights, first aid equipment, or exits. Safe
c1eara" _"eS must be allowed for aisles, at loading docks,
throu-:,h doorways, and whenever turns or passage must be
mad,:. All pt'rmanent aisles. and passageways must be
appropriately ma~ked, preferably with lines on the noor.
Proper de ainage must be provided and clearance limits shall be
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malkPd. (OSHA may eliminate the draina~e requirement.
Contac~ your OStiA area or regional office for more
information.)

Space Layout

When :ayin~ out storage space, the following safety factor~

shol-,ld b~ con"idei"ed:

Nature of material-

Hazardous commodities, including flamt:J1able and toxic
mat.erials, should be kept segregated from each other and other
kinds of supplies. i'alltL.'l loaded with (;ardboard boxes do not
stack evenly and will become unstable.

Floorloads-

The fll)orload capacity is the maximum wpight of stored
supplies which can be safely supported by the floor, expressed
in pounds per sq'Jare foot of stora~e ~pJlce. Whp-n this
infomlatian is not available and when floorload capacity is in
doubt, cunsult a competent engineer to determine the
maxiinum floorload capacity. These n()or!oad capacities must
be posted in a read ily visible location. (OSHA is considering the
elim:lnetion .of this posting requirement. Check with your
OSHA area or regional office for more information.)

DOlJrs-

Doors &hould be of sufficient height and width to readily
ac;comrnodate the safe use of materials handling equipment.

Loading facilities-

Adequate space forsa(e loading and unloadingofmaterials is a
must. This includes maintaining sufficient aisle space leading
to the loading dock.

Stack clearance:-

Standard regulations on stack clearance should he observed,
keeping in mind the requirement for clearance below fire
protection sprinkler heads (see "Fire Protection.")

Layout of aisles-

Safe operations within the storage areall require conlliderable
attention to spat:e layout for aillies. There mUllt be enouloih
operatinlt space for handling and stacking materials safely.
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Enforce "NO SMOKJNG" regulations in hazardous areas.

Flammable packing materials should be placed in closed metal
rontainers to prevent fire hazards.

Materials Handling Hazards

Remove all protruding nails rrom boxes before unpacking or
carrying.

Storage or Materials and Tools

The safe storalite of materials and tools is directly related to
effective instruction. good housekeeping, fire prevention, and
other elements of a safe school shop environment. inadequate
or unsafe storage procedures and practices frequently creDte
conditions danji;erous to persons working in the shop and
crea~. fire or explosion hazards that might damage the
building. Lack of storage facilities invites unsatisfactory
housekeeping practict'S and increases the difficulty of handling
materials, tools, and projecto. This increases the number of
hazards in the shop.

Keep scrap material clear of operating area.

Cylindrical objects that are stored in a horizontal position
should be nested and blocked to prevent r;>lling.

A clear space should be maintained around fire protection
equipment and the location of such equipment should be well
marked.

All drums should be kept tightly sealed. If leaks occur, the
dAmaged container must be removed and any fire or slipiJing
hazard eliminated.

Floors and stairwnys-

Floors. stairways, and loading areas Must be kept clear oi
Blipping and tripping h azards,~uch as oi~ spi lls or splintered or
damaged !1f)ors.

Aislf's should be plal'lned to provide easy access to exits and fire
control equipment. They should be straight and cleu.T of
obstructiol'ls.

Safe storage facilities for materials and tools must be provided
in school shops for several reasons. The primary purpose is to
protect persons working in the shop from accidlmts. Adequate
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storage facilities are also needed to protect tools and Materials
from theft, unauthorized use, impropt'r or unsaie handling,
damqge, and det.Pri'lration. Lack of adequate storage areas for
tools and materials creates many unsafe conditions. Unsafe
acts may be committed by shop workers because of insufficient
storage space. Efficient storage practicE's will permit an
accurate, up-tO-dllte inventory of materials and supplies in the
shop.

No one storage method or procedure is best for all shops or
conditions, but from the standpoint of efficiency and safety,
one can follow certain general considerations in arranging ft,r
the safe storage of shop tools and materials.

Location o{ Storage Facilities

The general location of storage rooms may depend upon the
size of the shop or laboratory, the nature of the activities, c1a~s
enrollments, and nature of the materials and tools. Generally,
storage rooms should be located adjacent to the work area and

, close to places where the materials are ne€~cd.Supply storage
areas should be located in or near the shop, so that there is easy
access to materials without having to cross the paths or traffic
patterns of others, Safety and ease of storage, delivery of
supplic-,. dnd -,he issuing of materials should be considered
when phmning the location of su, rage facilities. It is desirable
to have an outside door or unloading ramp near the storage
room. Storage areas should be arranged ana located to reduce
traffic and eliminate congestion during the class period.
Crowded areas are prolific accident producers. Tool panels and
cabinets should be located away from hazardous machinery.
Supplies of flammable liquids should be stored in an area apart
from the main building. The storage facility fo. flammable
liquids and other materials should be located so that the sun's
rays and other sources of heat do not reach them. Chemicals
which may react with one another if spilled should be stored
separately in compatible groups.

Construction Considerations

51.elves, racks, bins, and cabinets should be designed and
constructed to hold the maximum number of tools and it!'ms
safely without the danger of collapsing. Storage racks
constructed with steel or pipe Rre usually safer than :hOl"e built
of wood and create fewer fire hazards. Extra strength racks
may be needed for large portable tools and other heavy items.
Racks should be designed 110 that heavy items are stored on the
lower shelves.
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Storage Methods

All m~terials,' tools, parts, and accessories should be stored
safely and neatly and arranged in an orderly and accessible
way in the places p'rovided. rel':ardlessof the specific storag~
method. Those items used mOSl frequently should be stored
within easy reach on the lower shelves. Storage areas must be
clean, orderly, ventila~eti, and well-lighted, Containers, bins,
8helv~, and drawers which contain caustics, acids, solvents,

.. and bundles of materials should never bE stored on the tops of
locken" or cabinets, because there is always the danger of
objects falling from these places. Generally, vertical storage of
long pieces of material creates greater hazards than horizontal
storage.

Tool Storal(e

Many different methods and techniques have been devised for
storing hand and porta hIe tools. The most common tool storaJ;!e ,
methods are tool panels. centralized lool crihs, wall cabinets,
bench drawers, and movable racks. H!'f.(ardless ofth~ methods
selected, tool storuf.(e facilities should he desif.(ned and
arranged to provide maximum protection from hazards caused
by t.ocols falling fromo\lerhead, by knives and other sharp tools
being carried in pockets, and by chisels laid I.JOsely in tool
boxes.

Material St()ral(l'

The average shop contains hundreds of different hardwa~e
items and supplies. Each presents a different storage problem.
Regardless of the system used, the storage facilities should be
located fo" convenience and safety. Many schools use the
dosed storage method, in which all supplies and materials are
kept locked in tht:> storeroom or cahinl'ts. Others use the open
storage method, where persons afe permitit'd to us!' supplies as
they,are nef'ded. A combination of the open and,c1osed s.Ystems
of matf>rials storagl' is ust·d b~' most. FOf safety reasons, some.
mat~ia!s, particularly hazardous chemicals, should be in
locked storaf.(e arerlS and used onl,Y under immediate
supt~rvision,

Flarnmahll' Liquid,~' alld Fill/Shill1( Suppli,',~

Thc st4lrage of fbmmable liquids, such a~ J.:'i1solim·, thinm· ...s.
and other liquids, presents many prohlems from thestandpolnt
of health, convenience, fire control and prevention. and
explosions. The storaf.(t' of such matl'rials can be vl'ry
tn)Uhlesoml' and dan/-:t'fillis un!tss tlammahll' Iiiluid storaf.(e
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areas are carefully planned and provisions made to safely care
for the various types of flammable materials. (See Hazardous
Materials.)

MACHINERY AND MACHINE GU.\RDING
Machine guarding is of the utmost importance in protecting
persons from the hazards associated with operating
machinery. In fact, it could be said that the degree to which
machines are guarded in an establishment is a rf'f1edion of
management's interest in providing a safe workplace.

People cannot always be relied upon to act safely enough
around machinerv ir. motion to avoicl accidents. Yrom time to
time, they will ~eact differently to the S:1me environment
because of physicJI. mentai. or emotional changes-sometimes
reacting safely. sometimes not. It follows t~at even the well·
coordinated and highly trained person may at ti.nes perform
unsafe acts which could lead to injury and death. P1'Oper
guarding will allow the worker to work safely and at the same
time perform as~;vned tasks.

Hazards are created whprever ther·; nre rotating,
reciprocating, and tranverse motions; in·running nip points;
cutting; and punching, shearing, and bendinl'[ actions. Someof
these motions may be at the point. of operation (point where
work is performed upon material in process) or other moving
parts of the machine.

It is nct ~dequate 1.0 consider the safety oftrlc 11Id.:hine operator
only, but others in the n:achine area must be safeguarded.

The most common methods of guarding a hazard or hazardous
machine operation are:

-enclosing the operation (the preferred method)
-interlocking devices
-moving harriers
-removal devices
-remote control
-two·hand tripping devices
-electronic safety uevices

A hooklet entitled "The Principles and Technique}" of
Mechanical Guarding," OSHA 20b7, can be obtained by
writing to OSHA re~ion?Ioffices listed in the back of this book.
Many equipment reprl.'!<entatives can assist in obtaining the
necessary protective devices.
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General Requirements for Machine Guarding

One or morL methods of machine guarding must be provided to
proteCt th£> operatur and others in the machine area frum
hazards.

Guards must be attached to the machine if possible. The guard
should nut itself b£> a b.azard.

All fixed machines must be secured tu prevent mnvement.

The guarding device must con form to appropriate standards, or
if no standards exist. be designed a nd made to prevent the
operator foom having any part of his body in the danger zone
during the operating cycle.

All belts, pulleys. chains, sprockets, and gears mu'st be
effectively guarded.

All belts, chain drives, shafting, coup1inl{S, keys, collars, ancf
clutches located 7 feet or less above thE' ground, floor, or
working platform must be guarded to prevent accidental
contact. V-belts and chain drives must be completely enc:osed.

Certain guarding methods are not necessarily preferable to
others. but the type of operation, the size or shape of stock, the
method of handling, the physical layout, the type of material,
and thejob requirements or limitations may present important
considerations. A certain flexibility i~ operations may also
delennine the practicability of the method to be used. It is when
guarding the point·of-operation, where work is being done on
an object, that the most effective and practical of several means
of guarding mlost be seiected.

The Four Main Methods of Guarding
Enclosure Guardli

Fixed enclosure guards should be used in preference to ~II other
types. They prevent access to dangerous parts at all times by
enclosing the hazardous operation complptely. They also
restrain bursting machine parts from flying about. They admit
the stock but WIll not admit hands into the danger zone because
orJimited feed openinl!' size. They may be constructed so as to be
adjustable to different sets of tools or dies. but once adjusted,
they 3ho~ld be fixed. .

Enclosure guards may be installed at the point where material
is being processed, and at other places where there may be
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a hazard when inserting or manipuluting stock. They m~y also
be used to prevent contact with rotating, reciprocating, and
transverse mo~ion of machine members away from the pointof
operation.

InterlockinR GOJards

,Vhen Ii fixed enclosure l{uBrd is not practicable, an interlock­
ir,g enclosure or barrier shuuld be cons:dered as the first
dlternative:

An interlocking enclosure I{uard is not fixed and may be open, r:i
or removed as the operation requires. However, due to tin
e!ectril:sl or mecnanical interlo.:king connection with Lhe'
operating mechanism, the operation position and the operator
can no longer reach the p<;Jint of danger.

An interlocking enclosure guard should do three things:

-Shut off or disengagt the poweri.O prevent the startingof
the machine when the ~uard is open. .

""':Guard t"e danger point o"!fore the machine can be
operated. .

-Keep the guard c1os'.?d until the dan~erouspart is at rest,
or atop the machine when the guard is opened.

When gate guards or hinged enclosure guards are used with
interlocks, they should be so designed as to completely enclose
the point of operation before the operating clutch can be
engaged.

An interlocking barrier Quickly stops the machine or preventB
application of injurious pressure when any part of the
operator's body contacts the barrier. The barrier may be a bar, a
rod, a wire, or some similar device (not an enclosure), extende'l
acroSs the danger zone and interlocked electrically or
mechanically with a braking mechanism. Electrical
interlocking devices should be so designed that if they fail, they
iaH safe, making the guarded m~chine inoperative.

Another type of interlocking barrier may be in the form of an
electric-i!ye beam or a magnetic, radiation, or similar type
cirC\1it so designed and installed that when the the operator's
hand or any part of the body is in the danger zone, the machine
cannot be operated, or if the hand or any part of the body is
inserted while the machine is in motion, it will immediately
activate a braking mechanism.
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Automatic Guards

When neitherm enclosure guard nor an interlocking guard is
practicable, ,automatic guard may be used.

An Elutomatlc guard acts independently of the operator,
repeating its cycle as long as the machine is in motion. This
type of guard removes the operator's hands, arms, or body from
tho? r1a'lger zone as the ram, plunger, or other tool closes on the
piece upon ~ hich work is being done. It is operated by the rna·
chine it8eilLhrough a system ')flinkages connected to the oper·

, ating mech1:!n1sm.

Comm~n types ::If automatic guards are sweep and pushaway
devices, which are moving barriers crossing the danger zone
when the machine is activated, and pull'away devices,
consistin~ of hand and arm attachments which pull the
operator away from the danl!'er zone.

Sweep and pushaway devices should be designed to prevent the
operator from reaching behind or across the protective device
into the danger zone before the machine has completed its
dosing cycle. The device itself should not ::Jffer a hazard by
creatinl!' 'a shear point between the moving guard and a
stationary or moving part of the machine.

Automatic prt.ssure release or pivotinl!' arm devices provide
utility, yet protect the in·running nip point situation.

Remote Control. Placement, Feedin!? Ejectinfi(
Althoul!'h they are not guards in the technical sense~ there are
certain methods which can be used to accomplish the same
effect, that is, of protecting the operator from the hazardous
point of operati,m. They may be used to complement. one of the
other types of guards.

Two-handed operating devices may be used to activate the
machine. These devices require simultaneous ac'ion of both
hands of the operator on electrical switch button, air control
valves, or mechanical levers. On presses with a non',
inlelTUpting stroke, two-handed operating devices should
require manual opera~ion until a point is reached in the cyCle at
which the hazard ceases. Hand controls may be interconnected
with foot controls to permit operation of the '1lachine. The
actuating con trois should be so located as to make it impossi ble
for the operator to be able to move his hands from the controls
to the danger zone before the machine has completed its
closinl!' cycle. The two·handed controls should be so designed as
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to prevent the blocking, tying down, or holding down of one
r.ontrol to allow one hand free actess to the point of operation.
When more than one person is working a machine, additional
controls should be instillled and designed so that fill persons
must simultaneously activate the starting mechanIsm for
remote locations.

Automatic or semiautomatic feeding mechanisms such as rolls,
plungers, chutes, slide and dial feeds, and revolving dies may
be used in conjunction with ram enclosures. Special soft metal

,hand tools may be used to place or remove parts in conju netion
with an enclosure, interlocking, ur automatic guard. Special
jigs, hulc-ing devices, and dies may be used to manipulate stock
at the point of operation, yet keep hands ~afe. Mechanical or
air-operated ejecting mechanisms may be used to remove any
parts, thus eliminating the need for the hands to be placed in
the danger zone.

The theory behind these. metho'ds is that if for good reason it is
impossible to completely enclose or isolate the hazard, the next
device or combination of devices should b~ used to :;eep the
exposure'to a minimum.

The Techniques of Mechanical Guarding
It is recogniud that a lo(iven situation-a h<lzard-ereating
motion or action-may frequently be guarded in 3 number of
,sa,tisfactory ways.

The selection of~ardingmethod to be used may depend upon a
num ber of things. Space limitations, size of stock, frequency of
use, and still other factors may be important in making the
final decision. It is nft the intent of this guide to suggest which
method of guarding is the best for a given situatil'n, but ruther
to show that there are c\ n urn~r of ways to guard each di fferent
condition. This will he dene by illustrating typic::.i situations
which may be guarded by a variety of methods.

.In the illustrations. various motions and actions are shown
and typical guards illustrate the vuious guarding techniques.
It is not j)ossible to apply all of the guarding le....hni·lues to all of
the motions or aClions, but an effort has been made to showl
examples of those that are frequently found in schools.

CuttinJ.( Act ion

'Cutting action results when rotating, reciprocating, or
transverse mot:on is imparted to a tool so that material being
rer.lOved is in the form of chips. The danl{er of cutting action
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.,y.ists at the movabl~ cultin", edge of the machine as' it
APproaches or comes in contact with the material bein", cut.
Such action takes place at the, point of operation in CUllin",
wood, metal, or other materials as differentiated from
p:mching, she:J.rin",. or bending by ?ress action,

Typical, examples of mechanisms involvin", cuttin", action
include band and circular saws. mil:in", machines. planin", or
shaping mAchines, turninl{ machines. hmin", or drillin",
machines, and ",rindin", machines.

---
Ho/alin, '. Heciprllcatin#. and Tran.~(1('rspM/·tirm

Rotatin~, reciprucatin"" and transverse motions create
haZLlrds in two general areas-at the point ofop<'ration where
work is bein", done and at the ~)int where power or motion is
beinj( transmitted from on':' part of II mechanical linka",e to
ar.other. Even smooth, slowly rptatin..:- shafts can ",'Tip
clothinj( or hair or, through mere skin contact, force an arm or
hand into a danjo(erous position.

Collars, couplinlCs, cams, clutches, n.vwhet·I~. shaft ends,
spindles, rotatinj( bar stork, lead s-.:rews, and horizontal or
vertical shaftinlC are typical exumples of common r<>tatil"\~

mechanisms which are hazardouH. The dan",e( increases when
bolts, oil cups, nicks. abrasio"ns, and projectin", keYll or screw
threads are exposed when rotatinjo(.
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In·Runnin/( Nip Puints

In·runninl't nip points are a special danl'(er existinl't only
throuRh action of rotating objecUi. Whenever machin.: parts roo
tate to....am each other, or where one rotates toward a stationary,
object. an in-running nip point is formed. Objects or parts of the
body may be dr&.wn into this nip point and be bruised and
crushed.

The in·runninfil' side ofrollinfil' mills and calenders. or rolls used
for bendinfil'. printinfil'. corruRatinl't, embossinl( or feedinl't and
conveyinl't stock. the in·runninR side of a chain and sprocket,
belt and pulley, a Rear rack, a Rear and pinion, and a belt
conveyor terminal are typical exam~les of nip point hazards.

PlJnC'hinR, Sheari,.~, and Bendin/( Artiun

Punchinl'(. shearinl(, or bendinfil' action results whe,n \l'IWl'r is
applied to a ram (plunjiter)or knife for the purpolle of blank in 1(,

trimminfil'. drawinfil', pundlinfil'. Ilhearin,:. or stampinl( mew\ or
other materials as differentiated from removi'lfil' the material in
the form of chips. The danl(er of this type of action lies at the
point of operation where stock is actually inserted, maintained.
and withdrawn.
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Typical examples of equipment involving purlching, shearin'{,
or bending actiun include power presses, foot and hand pressp.s,
bending presses or brakes, as we]] as ~quaring, guillotine, and
alligator shears.

~lu1 1L !f lUiT-~IIf.. I
~ 4t'

-n n T= _._L -r I
Punchi... She....... Bend....

General Requirements for Safe Operation of
Equipment
"Slop" sU'itch- F:very mach me must have a "stop" switch
within easy access of the 0pNHtor (prefereably in front and
Clearly identified). Machines requirinjo( more than one
operator must have "stop" switches handv to each operator.

Master SI('itl'll- F:vpry machine must be provided with a
means of ket'pin~ the machine inoperat.ive while repairs or
adjustments are being made. A disconnect switch that can be
locked in the "off' position is recommended.

CuttinR too/s- Sharp cutting tools are safer and more
efficient. Dull tools tend to "grah" and create a hazardous
cond ition.

Guards and rJthpr .~nff't." rlf'l'i('P.~- Safe operations
rPquire pmpt'r guarding of the point of operation, drive train, V·
belts. ek., and tht' proper use IIf all dt'vices and methods
promotinjo( safety.

,";crap and u'a,~t('- The workinjo( surface of machinery mU!lt
be kept clear of !lcrap matl'rial til prevent pO!lsihle serious
injuries should scrap coml' in contact with "a w or culler blades.

Tht' followin~ pajo(t>s contain examplt'l' of specific equipment
that must he guarded, GenerRlly, all powered equipment must
be !!afl'J{uarded to prevent employeeH from the various dangers
caused by movinl( parUl,
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Specific Requirements for Woodworking Equipment
Rip Salt'S

Rip saws'must hav~ a hood that covers the saw at all times. to
the depth of the teeth.

The hood must adjust itself automati"ally to the thickness of
and remain in contact with ~he material beIng rut.

A spreader and non· kickback device must be provided.

The exposM p;J.rt of the saw 'Jnd.erneath the table must be
guarded.

RipM.....'d

Tahlf' Sau's

Tahle saws "lust Ge provided with a hood thut covers the saw lit
all time!'!.

The l'Itandard hood guard rna;.' h(~ impruetical when rabhettinl(
nnci darloin~. In this rase, an efft·ctiVl' ~ulirdinl{ procedure is to
use u jij( til hold the work, keepinj( the hands awuy from the
blude.

Tahle saws rio not have to he (·quipped with a 'spreader or non·
kickback device, unit'S!'! used llllll rip Haw.

The UPOllM part of the saw underneath the table must he
j(uarded.
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o Blade ~".rd
TABLE SAW

CruS!l(:uUinj.{ lon~ hoards on a tahle saw should he avoided
be<:'ause the operator ill required to use considprahle hand

The dan~enhJs pr~ctice of rem()'"inj.{ a hood Iol'unrd because of
narrow c1parance lin the ~alij.{e-8idp ctln he avoided hy
c1ampinlol' a tiller board to the table hetween the ~auj.{eandthe
Haw and uHinj.{ it to ~uide the !llock.

Never !law freehand with a circuiar tahle saw. Such freehand
sawin~ is alwnys danj;{erous. The stock must alwnYll he hpld
aj.{ainst a j.{uuJ(e.

When feedin~ a tahle saw, hands Illust he keptout nfthe line of
the cut. Since no ~uard is entirt:ly foolproof. it could allow a
per!l(m's hands to follow the stock into the snw. When rippin~

with the fence j;{auj;{e near the saw, n push !;tick must ulways he
used to com plete thl~ cut.

The SIlW must he appropriate for the joh. For instance, it ill an
unllafe practice to rip with a crosscut saw or to crosscut with a
rip !law.

The saw must he adjusted to expose the lea!lt saw hlade ar-:'a
ahove the tahle; the lower the hlade, the less chance for
kickhacks, Henee. it is also ~ood practice to ~tund outofthc line
of the stock hein~ ripped. A heavy leather apron or other ~uard
for the abdomen is recommended.
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pressure near the sa ...... bladp. Also, bJarcls extendini-( beyond the
table may be struck by people or trucks. Long-stod should be
crosscut on a swin~ pull saw.

Work that should be done on special power-fed machines
should not be done on general purpose hand-fed machines.

To set the table saw gau~e without taking off the guards. a
permanent mark should designate the !ine of cut on the table
top.

The saw or fence gauge should never be adjusted while the saw
i~ runni:1~.

A brush or stick should be used to clean sawdust and scrap from
a Ilaw.

Radial Salt's

Radial saw& must be provided with the following features:

An upper hood to enclose the top portilln of the blade down to
a point that will include the end or'the saw arbor. The sides o~
the lower exposed portion of the blade must be Io\'uarded to the
full dillmeter of the blade by a device thot automatically
adjusts to the thickness of the 8tOC:< beinlot cut.

Nonkickback-Jol(s on ~tt. sides on the saw designed to prov ide
ad~uate holding pOWl:r for all thicknell8e1l of material beinl(
cut, if used for ri ppi nl(.
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An adjustable stop, limitin~ forward travel of the blade to the
distance ne,essary to complete a cut in repetitive operations.

A head which automatically returns to its startir:i{ position.

Markini{ on the hood showing the direction of saw rotation. In
addition, a p~rmanent label must be affixed to the rear of the
i{uard reading: "DANGER. DO NOT RIPORPLOUGH FROM
THIS END."

Band.~all'li and Band HI'.~all'l>

OSI IA reg\dations req ui re these sa fety devices:

An enclosurl' for the entire blade eJl.cept for the
working portion.
An enclosurl' for wheels.
A tension c()ntrol deviet'.
A suit.lble guard on in·running feed rolls.

Band 0< Mnd ' ..... .......~ MUST M

completely encl_d and all """"0'" of
'M bfe" MUST t, VUa,ded, ••ctt;)l Ihal
~'ionbtt_n ,he .. ide ,,,II, ",d
the table.
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Swing Cutoff Saws and SlidinR Cutoff Saws
(mounted above the table)

The following features are required:

A hood complet~l:v enclosing the upper half of the s<>w, the
arbor end, and the point of operation at all positions on the saw.
The hood must be designed to automatically cover the lower
part of the blade. When the saw is returned to the back of the
table, the hood must rise on top of the fenc2. When moved
forward, the hood must drop and remain in contact with the
table top or the material being cut.

An effective device to return the saw autotmatica Ily to the back
of the table when relea~d.

Limit chains or other equally effective devices to prevent the
saw from swin~ng beyond the front or bac~ edges of the table
or beyond a forward position where the gullets of the lowC'stsaw
teeth can be above the table lop.

(Inverted swing cutoff saws require a hood that covers the,
portion of the saw protruding above the table or above the
material being cut. It must automatically adjust to ~he

thickness of,- and remain in contact with, the material being
cut.)
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Jointt;rs

OSHA requirements for jointers include the follow,n/;!:

Hand·fed with horizontal ~dd-A cylindrical cuttinl; head
with knife projectin,; n" inore than I;. inch beyond the cylinder.

Table openir:~s-CleArance:; between rear table and cutter
head JTI·~",t be 1/" inch rnaximum. Table throat opening (when
ta"':~ are set with each other fOi zero cut) must be 21h inches
maximum.

Horizontal head-An automatic guard covering the head on
the working side of the fence or ga uge, and a guard coverin~ the'
head back of the fence or gauge.

Vertical head-An exhaust hood or other guard completply
enclo....ing the revolving head except for a slot of width
necessary to pel form the work.
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TenuninR Machines

Feed chains and sprockets of all double end tenoning machines
must be enclosed except for the portion necessary to con vey
stock.

Unus~d part of all cutting heads and saws must be covered by
metal guards (l/l6-inch minimum sheet metal or :V16·inch
minimum cast iron.) If an exhaust system is used, the guard
must form all or part of tlte hood and it must be constructed
with metal as thick as specified above.

Dou bIe end tenoner.

Wood Shapers and Similar Equipment

Cutting head!' must be enclosed with cage or adjustable guards
of a diameter at least as great as the diameter of the cutter.
Warning devices of leather or other material attached to the
spindle are not arceptable.

Single cutter knives in shaper heads must be properly
balanced.

Double-spindle shapers require a starting and stopping device
for earh spindle.
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Shapei' guards

P14ninR. MC'ldinR. StickinR, and MatchinR Machines

Cutting heads :lnn saws must be guarded with metal­
minimum 1/16·inch thick if sheet metal or minimum 3/16-inch
thick if cast iron.
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Fef'd rolls must be guarded by a hood or suitable guard to
prevent the operator's hands from cominp; in contact with the
in-running rolls.

Surfacers or planers which can accept multiple pieces of wood
s:multaneously must be provided with either sectional infeed
rolls tha t provide con tact pressure on feed stock' or suitable
section kickbdck finl'\'t:r devices at the infeed end.

&"nR and MortisinR Machines

Requirements for borinl{ and mortising machines are-

Safety bit chucks with no projecting setscrews.

Boring bits and chucks completely enclosed above material
being worked.

Top 01 cutting chain and driving mechar.ism enclosed. '

Bar,i.. gua,d 10' ver1icel bo<i"'!l mill­
....rd it made i" two s.ection s, '"""915 to
INt ....chine Ind e..il\" opened.

Counterweight, with acceptable means to prevent its
dropping:

-Bolt through both bar and counterweilil"ht,
-Bolt through extreme end of bar.
-Safety chain attached if counterweight does not encircle
bar,
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When the saw is withdrawn fr,lm the 'Nark, the lower Guard
must automatically and inf;tantly r~turn to the covered
position.
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-Counterweight suspended by chain or wIre rope must
travel in pipe or other enclosure.

-Universal joints on spindles of boring machines
completely enclosed,

-Foot treadle protected from acciaental tripping by
inverted U-shaped metal guard.

Portable Circular Sail's

The blade must be guarded above and below the base plate or
shoe.

The saw must be equipped
with a dead-man switch,

Miter Saws

The hood must enclose the upper part of the blade.

The lower part of
the blade must be
adequately
guarded.
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Sanding Machines

Self-feed sanding machilles require a semicylindrical guard to
protect operator's hands from the in-runnin~ rolls. The guard
must be of heavy material well secured tl1 the frame carrying
the rolls so as to stay in adjustr,ient for any thickness of stock.
The bottom of the guard should come down to within '!-l! inch of
the contact face of the feed roll where it touches the stock.

Drum sanders require an exhaust hood (or other guard if no
exhaust system is necessary) and a guard to enclose the
revolving drum, except that portion of the drum above the
table.

Disc sanders require an encklsed disc, except for the portion of
the disc above the table. .

Belt sanders require guards at each nip point where the
sanding belt runs onto a pulley. The unused part ofthe sanding'
belt must be guarded against accidental contact.

Lathes

Wood-turning lathes: cutting heads must be covered 88
completely as possible by hoods or shields hinged to the
machines so they can be thrown hack for adjusting.
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Shoe last and spoke lathes, dow€ling machines, and wood heel
turning lathes of the rotating knife type must have hoods
covering the cutter blad~s, except contact points.

Lathes used for turning long pilc'Ces of stock held only between
the t~o cer.ters must have long curved guards extending over
the top of the iathe to prevent work pieces from being thrown
out of the lathe if they become loose.

Rout4?r (other than hand-held)

The tops and sides of the router must iJe covered.

Alligator Shears and Notchers

A guard must be provided at the point of operation to prevent
the worker from inserting a hand into the area. A typic&1 point
of operation guard is shown in the figure below. This type of
guard is adaptable to most alligator shears and modes of use. It
can be designed to fit with a clearance of from 1 to 2 inches
betweer the movinjj arm and the g\lard. Workers !lhould be
trained by supervisors or other experienced personnel in the
techniques of handling small parts in holdin~·tools and in the
manipulation of the shear's controls.

The operator and others in the vincinity must wear protective
goggles or face shields as a protection against flying
fragments.

On i'ooto()perated hydraulic alligator shears, the pedal should
have a proiA:ctive gnard to prevent unplanned operation caused
by falling objects or bQmeone's accidentally stepping on it.
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A hold down devire at the :nfced side should be provided,
capable of restraining the material from being forced upward
during the shearing stroke.

...LLIGATOA SH(ARS
(-'..-d

GUARD TO PREVENT ACCIDENTAL

ACTIVATION OF MACHINE

GuiLLotine Shears (meta,/)

The o~ratorshould have all auxiliary personnel clearly within
his view at all times.

All affected workers in the shearing area must be protected by
curtains or deflectors capable of intercepting ejected parts, or
the area should be roped or fenced off or otherwise restricted to
worker entry.

Hand-fed or conveyor·fed li!'uillotine shears should have an
electrical interlock-type ~ate that will exclude personnel from
the point of operation by preventing the shear's operation until
the gate is closed.

Shredders (metal and paper scrap)

When shredders that may throw random piecclI of material
back toward the inlet opening are used. flexible shvlds sh'mld
be installed as protection for loaders or paJserl:by.
Alternl:itively, the hazardous area could be roped or fencrd off.
to restrict entry into the danger zone.
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Waming signs should be posted.

Where conveyors are used to load the shredder, there should b.:!
"STOP" controls within easy and'quick access to workers on
the line.

Compactors and Baters (~etrJl and paper scrap)

All balers or scrap-<'ompressing equipment must be guarded so
that the ram ()f the co"'jpacting device cannot be activated until
workers are out of ~he danger area. On paper balers. where the
scrap is pur. into a pit pri,)r to compression, an interlocking
device which will allow opt'Tation of the ram only after loading
gates are closed and in place s~(luld he used. On large metal
compactors. the operator must have a clear, unobstructed v;ew
of the loeding, compacting, and unloading arpas to be sure that
all personnel are safely clear of the operating area.

Grinders

Wheel safety guarc' "lust cover the spindle end, nut, and flange
projections. The exposed area of the grinding wheel should not
exceed 100r(' than one-fourth of the area of the enti~e wheel.
Wher. the guard openin~ is measured, the viSOr> and other
accessory equipment are not included ab part of t:le guard
l.:nlesa they are as strong as the Il'uard.

Wllrk or tool rt.'"lts must be of atronA construction and must be
adj:lsLable to compensate for whef'l wear. Work rests must be
kept c1os('ly adjul1ted to the wheel to prevent the work from
becOlT\ing jammed between the wheel and th(' wor\( rest. The
maxir.'lum c1earan,e allowed is 1/, inch.

Tongue guards (upper peripheral guards) must be cOllstructed
so that they adj\.st to the wheel a8 it wears do.....n. A maximum
clearance of I~ inch is allowed between the wheel and the
tongue guard.

GORR'les or a face shield must be worn by Rrinder operators.

ADJUSTAeLi

~~;u: '-V:::::::;~~{J

1I"1lIA1II.

SPlNOL'
GUARO
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Fan.s
If fans are located within 7 feet of the flol·r. they must be
guarded with grille or rne9h, limiting openings to not more than
III inch (\~aBt riimension).

IWROPlR
CUAROINC

PROPER
GUARDING

Air Compressors

The pullevs and drive belts
oi air comiJreasors
InU"t b€ fully
enclosed.

Conveyor!>
Conveyors of many vanetles are widely used and cause
numerous injuries. By implementing the following rules. many
0(, these can be avoided.

Conveyors should not exceed their maximurn rated speed or
C'8pacity. (The rated speed and capacity should be conspicuously
posted.)

Employees should not ride conveyors.

Each 'conveyor must be kept clear or aL'Cumulations of
materials which could inhibit its safe operation.

Nip g,nd shear points on conveyors, as in all other locations.
must be guarded.
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Guards must be kept in plact: at all times, except when the
electrical power is off and tl:.e conve:'or is locked out.

After a conveyor ha!" beoen repaired, tested, or serviced. it must
not be operated until all guards and safety devices have been
reinstalled and all maintenance equipment removed.

A visual inspection of the entire conveyor and the immedi3te
area should b€ made by the 0pf>raVlr befor" puttinJit the
conveyor into operation. The inspection should assure the
following:

eunblocked feoed and discharl{e points
.proper functionin/i!" of brakes
.proper functioninf{ ()f limit swi~d,es
.presence of all Jituartis and switches
.no employee:> expo:;led to movinJit convt!yor pal18

RotatinR S/'rew Conveyors

A rotatinlit screw mechanism consists of a rotating screw
(worm) or agitator hlades or paddles located within a
stationary case or shell, These are hazardous b€cause in the
back and forth or strniKht·line action. a worker may be struck or clught
in a pinch or ,;iw!'r point between the fixed and moving parts.
The principle of the rotating screw is used in most meat
Jitrinders, FinRers and hands must be prt'vented from reaching
into the point of operation.

Scrl'w c'Jnveyors should be guarded hy enclosure guards.
Hinged or removable covt'rs on the enclosures will still allow
access to the worm for cleaninJit'

HAND AND PORTABLE POWERED TOOLS
The followin~ i14 a panial Ii"t of rej{ulatioos j{overninll U!le of
hand, tool!'!. '

The !ldH)()1 is rl'sponslhll' for lilt' saft' condition of all tool!'! und
equipml'nt used. includinl{ ilidividuaIly·':}wned tlXlls and
equipment.

Hgmmers with "roken or crllckt'd handle!'!. chisels and Ilunches
with mushroomed I'ead!'!. or hent or hroken wrrnche", should
not b€ used

Wrenchea wilh sprunj.t jaws mu:-;t not he used,
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Most hand-held electrical power tools must be equipped with a
"dead man" or "quick-release" control, so that the power is
automaticr.d!y shut off whenever the operator releases the
controL

Portable circular saws must be equipped ~ith ~uards above
and beiow the base plate or shoe. The lower Kuard must retract
when the blade is iF\ use, and automatic311y recover the
~uardinK position when the tool is withdruwlI fmm the work.

All hand·ht!ld portable electrical equipment must have its
frame grounded or be double-insulated and identified as Iluch.

All tools must be used with appropriate shields, Kuards, and.
attachmenL'i and in accordar.ce \\ ith recommendations bv the
manufacturers. Worker!l mUllt be trained l"lmcerninK the use of
power tools and safety requiremenls.

The rated load of any jack must be permanently nlarkt~d on the
Jack.

•Jacks musl be i"spe<:ted at leullt onr'e f·vny fl monthR.

Jacks mllst be appropriately hlocked or cribbed when
nec~sllary to provide a firm foundation.

Pneumatic prlwt'r toolll must be positively secured to the hose to
prevent the tlK11 from 1~;ominK dist'~,"ne('tRd: also, II tool
rt'tainer must he u!Wd to prt'venl the atlaehmt'nt .from hl'in~

expell~.

Nailer~, staplen;, and similar N:luipml'nl wilh llulofet.>d should
have II muzzle to prt'v('nt thl' 1001 from l'jectinloC mutt'rial unlt·ss
tht' muzzlt' is in contHl't wilh the work !lurfuec.
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All tools must he IJHed with the corred shield, I{uard, or
att8chment recommended hy the manufacturer.

rroolll must not be Ulled in .:n explosivl-' or flammahle:
atmospherl:'

J)rivin~ into easily penetrated materials must he avoided
unless such materials are hacked hy a suhstance that ..... ill
prevent the pin or fastener from passin~ completely throu~:i.

The pin could fly throu~h with enou~h force to cause serious
injury.

Fasteners must not he driven into very hard or brittle
materials. incllldinK. but not limited to, cast iron, Klazpd lile,
surface·hardem·d steel, ~Iass block, live rock. face hrick, or
noHow tiie.

No fastener is to be driven into an area fra~mented by an
unsatislactor:v fasteninlo{.

Tools must nol f}(' loaded until just prior to the intended firin~

time. Neith4?r loaded nor empt.v tllols are to be pointpd at
anyone. Hands must be kept clear of the open barrel e,nd.

Loaded tools must not he left unattended.

Powder-actuated tools must mept all other applicable
'requirements of Americ-an I\ational Standards Institute,
AIlU-1970, Safety RequirementH for Exrlosive·Actuated
Fa8tenin~Tool,'!

Only persons who hL.ve been trained in tht: operation of the
particular tool in use must be allowed tt: operate ft powder·
actuated tool. .

Any tool found not in proper workinK order. or that d::-velops a
dp.fect durir.~ use, must be immediately removed frum serVice
and not used until propt'rly repaired.

The tool must be tested each cia.v before loadin~ Lo see that
spfetv devices are in proper working" condition. The testin~

meth"od must be in accordance with the manufacturer's
recommended pro(·edure.

Safety Requirements for Powder-Actuated
Tools .

1
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In many states, a license is required before a worker can o~rate
powder-actuated tools.

Safe use of powder-actuated touls requires operators to:

-Never fasten closer th'ln :3 inches from the edge in
concrete.

-Never fe.sten closer than 'I! inrh from the edge in steel.

,'----3IN.--_..j1l

-Not attempt fastenings into brittle, weak. or hollow
material.

'Qi\
Hard.,...!
...., and
cal' ifOft.

CIa.. blacL

Irick, Slaled
lInck.

-Always keep head and body behind the tool when
firin!!. .

-Keep other workers out of the line of fire.
-Always wear safety goggles and a hard hat.
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-Always check for cracks when fastening' into the edg'e of
concrete.

-Lean on the tool when firinl'( to keep it at ri~ht anl'(les
to the work surface.

-Clean and lubricate the tool daily.
-Always know the material beinl'( fastened into, espet:ially

in older buildings where base material may be
concealed.

-B&ckup the work with a 'II i.lch s~ei!1 plate and clear the
area uf all persons when fastening into thir. material.

-Never use the tool in an explosive atmosphere
-Always store cartridges in a container used for cartridges

only and do not carry cartridges in pockets cr mixed with
other objects.

-Never use powder tool cartridges in firearms.
-Use ear plugs when fastening in confined areas such as

small rooms, tanks.
-Be sure the bore of the tool is clear before loading.
-Never fasten where the standard guard will not give

protection. Special guards are available for such
applications.

-Never attempt to fasten through a pre-drilled hole unless
the tool is equipped with a hole locator.
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-Never clean or service a powder-actuated tool unless
adequate instruction has been receivec'.

In case of a misfire, the employee must use th~ followi,l!\"
procedures:

-Hold th~ tool in place for :10 seconds (count slowly).
-Pull the tri~~er a~ain. Ifit still does not lire, wait another

30 seconds. Keep tool in place while openin~mechanism.
-Remove the cartrid~e.
-Put the cartridge in a bucket ofil,'ater. Never put unfir~d

cartrid~es in trash that will be burned or leave ca.rtridges
where children can get to them.

-Return unfireC: cartridge to supervisor for disposal.

Safety Rules for Operating Power Tools
Operators should be instructed to:

-Know the application, limitations, and potential
hazards of the tool used.

-Select the proper teol for the job.
-Remove adjusting keys and wrenches before turning

on tools.
-Not use tools with frayed cords, or loose or broken

switches.
-Keep guards in place and in working order.
-Have ground prongs in place, or use tools marked
"double·insulated. ,,'

-Maintain working areas free of clutkr.
-Keep alert to potential hazards, in the working
environment such as damp locations or the presence
of highly combustible materials.

-Dress properly to prevent loose clothing fiO,"

catching in moving parts.
-Use safety glasses, Just or face masks, or other

protective clothing and equipment when necessary.
-Not surprise or distract anyone using a J'ower tool.

WELDING, CUTTING, AND BRAZING
General
Areas for cutting and weldi,nl{ must b( established based on fire
potentials fpr the facility. Special procedures must be
established for welding and cutting in hi~h hazard locations.
Preferably, cutting or welding should be done in an area with

142

'r' -5G k'Cbtd t'&->'i:;-.;.:,.;'ifii:a::.;;- .......Cloil~~
..:.~,:::



."

110 surroundin~ combustible material. If combustibles in the
immediate vicinity are unavoidable, guards must he used to
protect a~ainst the tire hazards from heat and sparks. Suitable
fire exlingu ishi n~ equ iprnent (pails of water. buckets of salid, a
hose. or a portahle extin~uishl'r) must he maintained for
instant use.

Torch cut~rs and welders must be trained in the safe operation
of their equ~pment Printed rules and instructions (suP!llied hy
the manufacturers) covering operation of equipment must be
suictlyenforced.

No welding. cutting, or other hot work may be performed on
used drums. barrels. tanks, or other :ontainers until they have
been cleaned so, thorollghly as to make absolutely certain that
there are no flalTlmahle materials present or any substances
such as lP'ease~, tars, acids, or other materials which, when
8ubjecteO tD heflL mi~ht produce flammable or toxic vapors.

The atmosphere in the weldin~ area must be free of l1am,i1<:b!"
gases, liquids, and VJ'l.porl:'.

Gottgles or other suitable eye protection (e./{., helmets or hand
shields) must be used during weldin/{ or cutting to gU"lrd
llJtainst sparks and debris.
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Persons adjacent to the welding areas must be protected from
ultraviolet rays by nonct.'mbustible or flameproof screens or
shields, or they must be required to wear appropriate goggles.

P~rsons exposed to hazards created by cultinl':" and weldinI':"
must be protected by personal protective equipment.

~t'he potential health hazard to a welder or cutter from gases or
metal fumes depends on the toxicity of the materials involved
(types of metals, fluxes, coatings, etc.), the duration and
location of the process, and ventilation.

There are spe<.ific requirements concerning ventilation and
respirators when weiding or cutting is performed on the
following:

estainless steel, lead, zinc, or cadmium
emetals coated with lead· or mercury-containing mater-

ials, such as paint '
efluxes or other materials containing flourides

These requirements are summorized here:

REQUIREMENTS FOR VENTILATION AND
RESPIRATORS WHEN WELDING OR CUTTING

W"khnc 'If' (·\lI"n~ lin ,..,......"i.a.
1·'lIn.... lnl"••If' (-,... lId _,Ih Ind.•••".

Lead A or B A C
Zinc A or B A
Cadmiumt A or B A or B C
Berylliumt A and B A and B A and B
Mercuryt A or B A or B C
Fluorinet A or B
Stainless steels A A A

• A = Mechanical local exhaust ventilajon by means of eith"r hlXlds or booths
with sufflcient airOow to maintain a velocity. away from th" .....rker...f at
least 100 linear feet per minute,

R = NIOSH approvt><! supplied·air ,,"piratnr,
C = NIOSH approvt><! respiratnry protective equipment.

tUnle!18 atmosp'h~nc tests 'Jnder the m..st adverse l·"nditions haveestablisht><!
that the workl't"ll' "P'I8U~S a~ ...·ilhin acceptable concentrati ..ns defined hy
1910.1000.
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Mechanic!'1 vpntilation must be provided when welding or
cutting is done on metals not covered in the table when the
volume of space per welder is less than 10,000 cubic feet, or the
ceiling is le£s than 16 feet high, or work is done in confined
spaces.

Such mechanical ventilation must be at the minimum rate of
2.,<XX> cubic feet per minute per welder, unless hoods or booths

,are provided with sufficient airflow to maintain a velocity,
away from the worker, of at least 100 linear feet per minute.
Alternatively, approved supplied-air respirators must be used.

Gas Welding
(}enen'll requirt'ments go..-erning gas welding:

All cylinders must be stored and used away from radiators and
other sources of heat.

All cylinders stored inside buildings mW3t be located in a well·
protected, well-ventilated. dry location at least 20 feet from
highly combustible materials and away from elevators, stairs,
or gllflgways. They must not be kept in un ventilated enclosures
such as lockers and cupboards.

'Valve protection caps must be used where the cylinder is
designed to accept a cap, except when cylinders are in use or
connected for use.

Stored oxygen cylinders must be kept separated from s~red

fuel gas cylinders or combustible materials (esp~ially oil or
grease) by a minim~m distance of 20 feet or by a
nonrombustible barrier at least 5 feet high and haVing a 'h·hour
fire resistance rating.
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All cvlinder valves must he closed when work is finished,
Wher~ a special wrench is req'.ired, it must be left in position on
the stem of the valve while tIle cvlinder is in use so that the fuel·
j;tas now can be qu ickly lur: ll'd (~ff j'n case of emerl{ency, In the
case of manifolded or C'll pled cylinders. at least one such
wrench must always b€ available for immediate U.Sf'.

All cylinders must be lel{ibly marked to identify contents.

No cylinder should be permitted to stand alone without bein~
secured with lashinl{ or chain to prevent it from toppling over.

Acetylene mus: not bt> u!'t>d at a pressure in exct>ss of 1:1 psi
gauge (or :lO psi absolute). Above this pressure. acetylene may
become unstable.

Indoor storal{e of fuell!as is limited to 8 total capacity of 2.000
cubic f~t or ;lOO pounds of liquefied petroleum gas.

Hoses showinl( leah" burns, or worn places which render them
un fit for service must be replaced or repaired.

Electric Arc Welding
If the weldinI': machine is wet, it must be thoroujo(hly dried and
tested bt>fore it is used ajo(ain.

Coiled weldinl( cable must be spread out and the I':round lead
must be finnly attached to the work.

Cables must be inspected for damul{e and loss ofinsu!..ltion and
be repaired immediately.

Ground and electrode cubles may only be j~ined tOlol'ether with
connectors specifIcally designed for that purpose.
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Cablt:S wtth sriil'l's within 10 f~t of the o[wrator may not he
used;'neith"r may the opl'rator coil cables around his body.

WeldinJ.: hehfll,t:-> or hand shielns must he worn by the operator..
Persc.ns dose ~y must wear eye protection.

Shields or scret'ns must prlJtect others in the vicinity from arc
weldinJt rays.

An: welders should weiJr clean, fire.-resistant gloves and
c1othin~ with collars and sleeve, buttoned.

Electnde holders which are not in lise must be placed in a safe
place away from conductive objects.

THE NATIONAL ELECTRICAL CODE (N8C)

Electrical Requirements
More fires are caused by electrical malfunction than any uther
cause, and standards p~rtainillg to electrical t:>quipment -and its
use in all industries have 'Jeen ..:ited as violations mon'
fTequent.ly than any others.

The National Electrical Cod,· (NFPA 711-1971, ANSI Cl·1971)
has ~n adoptt'rl as a national consensus standard by OSHA
(refer to "Information Sources"). The purpose of the NEe is the
practical safeguarding of persons, buildinJ{s, and property
from hazards aril'ling from the use of ele<'tricity. The codt:>
contains minimum provisiolls considered necessary for safety,.
Your electrician should be iamiliar with these requirements.
For example:

Each disconnecting mean!' (e.g .. circuit breaker or fuse box)
must he le~ihly marked 1O indicate its purpose unless its
purpose is evident.

"'rames of elec~rical motors, regardlet'ls of volt.lge, must be
KJ"Ounded.

Exposed noncurrent·carrying metal parts of fixed equipment
that may become energized unner ab~ormalcondition!! must be
KJ'Ounded under any of the followinl( circumstances;

-in wet or damp locations
-if in electrical contact with metal

147

_ .......~. '.'J' ~,-



eif op.:'rat.ed in excess of 1;)() volLs to ~round

ewhen in a hazardous location

Exposed noncurrent-carrying metal parts (lfthe followin~plu~·

connected equipment, which are liable to become energized,
must be I{rounded or double-insulated and distinctly marked:

ep'Jrtable hand-held motor-operated tools
eaJ. oliances
eany equipment operated in excess of 1;>0 vails to /{round

Outlets, switches, jt:nction boxes, etc., must be coverefi.

Flexible rords m;lY not be:

eused as a substitute for fixed wIring
erun throu~h holes in wallll, ceilings, or floors
erun through doors, windows, etc.
eattached to building surfaces

Flexible cord must he fastened so that there is no pull on joints
or terminal screws. It must be replaced when frayed or when the
ilasulation has deteriorated.

All splices in flexible cord must be uecuted by brazinl't.
welding, or solderin~. or by joiriinl{ the conductors with
suitable splicing devices. Any splices, joints. and the free ends
of conductors must be properly insulated.

Wet Locations
A switch or circuit breaker in a wet location or outside of a
buildinl{ must he enclosed in a weatherproof enclosure.

Damp or Wet Locations
In damp or wet locations, rabinets and cutout boxes of the
surface type must be weatherproofllnd so placed or equipped as
to prevent moisture or water from enterinlo{ and al:cumulatin~

within the cabinet or cutout box. They must also be mounted so
there ill at least 'II inch of air space between the enclosure and
the wall or other supporting surface. It IS recommended that
boxes of nonconductive material he used with nonnletallic­
sheathed cable.
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In locations wht're wall:-; ;ue frt'quently washed or where there
are surfaces of ahsorllt'nt materiaI:-;, such as damp paper or
wood, the entire wiring s)'sll·m. includinl{ all boxes. fitting:-;,
conduiL.., and cahle. mu:-;l be mounted so that there is at lea:-;t a
'/,·inch air spact' between it and the wall or supporting surface,

Temporary Lights
":xposed bulh:-; on temporar)' lights and sockets must he
KUarded t.o prevent <lcciuentalcontad exct'pt if deeply re<'esst'd
in the rena-tor or otherwist' inacce:-;siblt',

Temporary lights mu:-;t not he :-;uspendt'd b." their electric<tl
cords unless they are de:-;igned for that use.

Arcin~ Parts
Parts of ela-trical equipmt>nt which in 'Jrdinary operation
produce arcs, spark:-;, etc" must he enclosed unless they are
separated and j:-;olaled from all combustible materials.
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SELF.;EVALUATJON INSTRUMENT
(SEI)

Since the succ~ssofan occupational safety and health p~"gram

depends on identifying hazards "1nd taking immediate
rerr.edial action, inspect,ions of the school are a necessity.

Using an SEI, the Program Administrator or a representative
can make periodic in~pe~tions lpreferably at Il'ast or.ce each
month) and identify problem areall so that corrpctive action
mJlY be :,ai. .... ,

References made in the SEI subtitles refer to appropriate
sections 01 the Occupational Safety and Helllth Standards
(Code of Federal Regl,;lations, Titl.:- 29. Part 1910, which ~re the
OSHA "General Indulltry Standards," and CoCe ,)f Federal
Regu!at.ions. Title 29, Part 1926, which are the OSHA
"Construction Standards.")

The SEI Questions have been desijitned so that a "yes" answer
indicates satisfactory performance whereas a "no" answer
indicates unsatisfactory or no performance in the area.

CHECKLIST
Walking and Working Surfaces
(29 CFR 1910.22-.27, 1926.451, 1926.650-652)
BuildinRb ''1d Yards

Yes No
Are all the aress t.Jf the school kept clean and'
orderly?

1,

Are noor holes, !Iuch I\S drains. covered?

Are noors. aisl<!S. and inHide paSS3!,:,eways kept
clean and dry and all S' dis cleaned up immedi·
ately?
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Are yards maintained GO as to minimize tripping
and falling hazards?

Are permanent aisles appropriately marked?

Are wet or i!'reasy areas covered with nor-slip
materials?

A;e floor mats (rubber and wood) in ROod n!pair?

Are steam pipes and hot vats guarded or insulated
where employees couid contact them? ( .

Are broken dishes picked up immediately?

StoraRe wfts. Second Floors, e:c.
(29 CFR 1910.22. .23)

Yes No
Are siRns shllwing f')oorlt)ad capacity prescnt? () ( )

Are plalfcnTIs, ,'ltorage lofts, balconies. etc. \hal
are mor.:' than 4 (e-et abme lhe floor prot~cteri .
wilh standard guardrails? ( ) ( )

Are ali platforms, lofts, and balconies (ltbove
where peopl~ or machinery could be exposed to
falling objects) guarded with slandard 4-inch
toeboards? ( ) ( )

. .
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Ladders
(29 CFR 1910.25, .26, .27)

Y'f>1! No
Have defective ladders (e.g., broken rungs, side
rails, etc.) been tagged as "DANGEROUS, DO
NOT lJSE" and removed from service for repair or
destruction?

Is the use of the top of an ordinary stepladder as a
step prohibited?

Do fixed ladders have at least 31/1 fee~ of extension
at the top of the landing?

Is the distance between the center.line ofrung!l on fI

fi,,:xi ladder and the nearest permanent objed in
back oj the ladder at least 7 inches or mor",?

Do all fixed iadders have a !'lite" d 15" to ",'flO?

Do portable ladders have nonillip bases?

&affoldinR
(29 CFR 1926.451)

Yes No
Are scaffolds erected, moved, dismantled or
altered only under the supervision of a competent
person? ( ) ( )

1s scaffolding placed on Ijolid footin~ and are
unstable objects such as blJltes, barrels, and
concrete blocks prohi bited for supporting
scaffolding?

Are standard guardrails and toeboards installed
on ,all scaffolds when required? ( ) ( )

If persons are required to pass or work under a
scaffold, is a screen of No. 18 gauge U.S. standard
wire or its equivalent properly installed?

Is scaffold planking of approved grades?

Is scaffold planking overlapped a minimUM of 12
inches or secured from moveP'lent? ( ) ( )
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Does scaffold planking extend over ita end
supports betwet>n 6 and 12 inches?

Are scaf:olds capable of supporting at least four
, timef: the intended load withol!t failure?

Exco lJO llng- Trench.i.'1R
r29 CFR 1926.650-652)

Yes No
Prior to excavation. is a check made for under·
ground installations (i.e .• sewer, telephone, water,
fuel, electric lines, etc.)? ( ) ( )

Are the walls and face.: of all excavations in which
people may be endangei-ed by moving ground
shored up, sloped, or guarded by some equivalent
means? ( ), ( )

Are excavations inspected by a cor.lpetent perscn
Rfter every rainstorm or other occurrenr.e wh:ch
rlay increase the hazard? ' (

) & exca vated or other m&terial stored a t least 2
;'eet from the edge of the excavation?

Do trenches more than 5 feet d~p have ladders or
steps located within 25 feet of workers?

Exits and Exit Markings
(29 CFR 1910.36-.37)
Are all exits marked with an exit sign find
illuminated by a reliable source')

Is the bltenng at least fj inches high with
the prlr,cipal letter strokes at least ,v., of an
inch "~Ide?

Is tt-.e direction to eltits, when not immedi·
ate'y dpparent, marked with visible
si~pl'l?

Are doors or other passaReways, that are
nf.'ither exits nN ways to an exit and
which may be mistaken for an ,exit
l!,ppropriat~ly marked "NOT AN ~XIT." .
"TO BASEMENT," "STOREr-OOM," etc?
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Are exit dOGTS side-hinged?

Are all doors that must be passed through
to reach an exit or way to an exit always
free to 3CcPSS with no possibility of a
person being iocked inside?

Are all exit routes always kept fl"~ of
obstructions?

Can all cG-Jler doors be opened quickly
from t.he inside?

( )

Occupationa! Health and Environmental Control
(29 CFR l~lO.lOOO, .94, .95) Yes No
[s managem"'nt aware of the potential health
hazards caused by the various operations in the
facility?

Is exposure kept within the acceptable levels?

Are all countainers, such as vats, storage tanks,
etc., labeled as to their contents? ( ) ( )

If internd combustion engines are used. is carbon
monoxid~ kept within. acceptfl ble levels? ( ) ( )

Is exposure to hazardous substances controlled by
ventilalion, ust! of respirators, limiting exposure
time, 01 other means? ( ) ( )

( )

( )

( )
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Is dust removed by vacuuming whenever possible,
rather than by blowing or sw~ping?

Is a regular c1ean·up ·procedure outlined to remove
accumulated dust on rafters and other equipment? ( )

Is adequate ventilation provided to minimize
eXp<lsure to wood dust? ( )

Are persons required to wear eye and skin
proU!i:tion when handli'-lg solvents and caustics? ( ) I )

Are eye wash fountains and safety showers
pro·..ided in areas where chemicals, such as
cau~t.ics, are handled? ( )

,.
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1
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Is exposure to weldin~ fumes controlled by
ventilation, use of re:-pirators, expusuretime, or
other means:

Have procedu~es been set for cleanup uf solvent
spills?

Are exhaust ventilation systems in working order,
for example, to remove exhaust from automobiles,
boats, snowmobiles, and so fo:th?

Arp the tailpipe exhaust systems in good working
order (not plug~ed, no broken hoses, de.)?

Are en~ines turned off except when using the
tailpipe exhaust system?

Are the gas space heaters properly vented?

Are employees properly protected during dusty
and noisy work processes?

Are solvent·~oaked, greasy, or oily rags and
·.;ombustible materials disposed of in l:overed
metal containers and emptied daily?

Occupational Noise Exposure
(29 CFR 1910.95)
If a noise problem is suspected, have noise
levels been accurately measured?

If a noise problem exists, have plans to rE-duce the
noise levels by engineering mptJ-.ods been
formulated (e.j;','., enclosure, maintenan<:e, difff'rent
method~ of processing)?

If engineering controls cannot reduce the noise to
safe levels:

eHave adrnillistrative controls, such as limiting
exposure in a given area, been started?

eArl' affected persons given annual audiometric
lefts, if necessary?
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Is the spray area free of hot surfaces?

Is the spray area kept clean of combustible
residue? (,

Are spray booths ~onstructed f)f Metal, mas('!1ry,
or other substantial noncombustible material?
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Spray Painting
(29 CFR 1910.107)

Are portable lamps removed dUling spray
operations?

Do solvents used for '~Ieaning have high flash
points (not less than lC)()OF)?

Are fire control sprinkler heads kept clean?

Are "NO SMOKING" signs pos:E<i in the f»ray
area, paint room, paint booth, and paint storage
area?

Are the clel."iric motors for exhaust fans placed
~utside booths or ducts?

Are belts and pulleys insi~e the booth fully
enclosed?

Do ducts have access doors to allow cleaning?

At low tempe13tUTeE (belo.... 55°), is makE-Up air
heated to at least 65 Q?

10 the make-up air heat-er l<x:ated outaide the spray
booth?

Do all drying spaces have adequate ventilation?

Is the spray area at leest 20 feet from flame,
sparks, eledric motors, or other ignition sources?

Are spray booth floors and baffles noncombustible
and easily cleaned';'

Do spray booths have explosion-proof lights or are
they lighted through seal~ clear panels?
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Is mechanical ventilation on during' spray
operations?

Is infrared drying apparatus kept out of the spray
area during spraying operations?

Is the spray area completely ventilated before
using the drying apparatus?

Is. the electric drying apparatus properly
grounded?

Is personal protective equipment provided, used,
.". and maintained wherever it is necessary?

Is the ventilation rate across the facl! of the paint
spray })oQth at least 100 linear feet per minute? ( ) ( )

Personal Protective Equipment
(29 CFR 1910.132-.137) Yes No

Is personally owned person31 protective equip-
ment, such as glo'{e8, protective shoes, etc.,
adequate and properly maintflined? ( ) ( )

Is eye and face protection requiro:!d to prevent
injury from molten metal, flying debris, sparks, or
chips during grinding, welding, cutting, etc?

Are leggings, aprons, gloves, etc., worn as
protection from flames, sparks, and flying chips?

Are ear ph:gs or muffs provided and worn during
noisy conditions?

Are re:pirators provided and used when
necessary?

Are there written "ltandard operating procedures
for the selection and use of respirators?

Where practicable, arE: respirators assigned for use
by one person only?

Are respirators inspected and diainfected after
use? ( ) ( )
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Are respiratorB stored in a convenient, clean, and
sanitary location? ( )

A..-e respirotors checked for proper fit (especially
on workers who wea. eyeglasses or beards)? () ( )

L

~:
~s the proper respirator in use for the hazards
present? (For example, d'lBt masks do not protect
against sclvent vapors.) ( )

/
Are approved re~pirators pn'vided and worn
daring chemicals handling, g.illding, buffing,
etc? ( )

Are routinely-used respirators inspected during
cleaning?

Is (Qat protaction prov'ded and worn to prevent
injuries from punctures and falling objects? ()

Are glov,es provided and worn where neceHSa.)' to
help avoid cu ts? ( ) ( )

Are hard hats required where fl."\lIing objects could
be a hazard? ( ) ( )

Is proper personal protedive equipment provided,
used, and maintained wherever it il:! needed?

Is slip-resistant footwear worn?

Is eye protection used when worlt:ing under
vehicles? ( ) ( )

Is heavy cloth placed over the radiator cap when
opening it to protect hands and face from steam
and hot coolant? ( ) ( )

No

( )

( ) ( )

( )

Yl!S !
I
[

I
f
i

... ,_., . ., .1
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Is a batury carrier strap used when handling
batteries?

General Environmental Controls
(29 eFR 1910.141)
Sonitlltion

Arc restrooms and washrooms kept in clean and
sanitBry condition?
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Are covered receptacles (or wa~'<;e (ood kept il;

clean and sanitary condition? ( )

Are all outlets (or water that is not suitable (or
drinking clearly posted as "UNSAFE FOR
DRINKING, WASHING,OR COOKING"? () ( )

Are jH,'rsons prohibited from eating in areas where
toxic n:atenals are present?

Has pest control been exercised? (

Ifper!lons are permitted to eat on the premises. are
they provided with a suiwble space for that
purpose? ( ) ( )

Is all drinking, washing, and cooking water
suitable (or drinking?

Are coverHl receptacles for t>anitary napkins pro-
vided in the women's restroo:ns? ( ) ( )

Medif'aJ and First Aid
(29 CF~ 1910.151) Yt;'l No

Are adequai.~ iirst aid supplies (approved by a can·
suIting physil.:an) readily availFoble, inspected,
and replenishe<i'" ( ) ( )

Is at least one perso.1 on each shift currently qual-
'r, ified to render first al,1 in th.~ absence cf a nearby

clinic or hospital? (Son.e states r.?quire first aid
trained rtersons regardJe.,1i of nearby clinics or
hospitals.) ( ) ( )

Are medical personnel readily available (or advice
and consultation on mattu8 of health? ( .

Are emergency phone numbers posted?

Where persons may be exposed to injurious corro·
. sive materials (for example, battery acid l, are they
provided with quick-drenching and nushing facil·
ities for immediate emergency use? ( )
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Fire Protection
(29 CFR 1910.157·161) Yes No

Are ntinguishers selected for the typee. of
combustibles and flammables in the areas where
they are to be used? ( ) ( )

Class A Ordi:1ary combustible material fires.
Class B Flammable liquid or grease fues .

. Class C Energized electrical equipment fires.

Are extinguishers fully charged and kept in
designated pi aces?

Are utinguishers located along nonnal paths of
traveJ?

Are eninguisher locations not obstructed or
blocked? (

Is the clearance between sprinkler deflectors and
the top of storage at leaat 18 inches'?

Are heads or nozzles pointed in the riirection ofthe
potential-fire areas?

Ha~'e aU extinguishers been serviced, maintained
and Lagged at interveJs not exceeding one year? ( ) ( )

Are aU extinguishers checked monthly (by
management or a designated person) to see if they
are in place. it they have been discharged, etc.? ( ) ( )

Have all extinguishers been hydrostatiealiy tested
according to 8chiXiule8 set ior the type of
t:xtinguisher? I ) ( )

Automatic Sprinkler (if applicable) Yes No
Is there at lea8t one automatic water 8uPIJly of
adequate pressure, capacity, And reliability?

Are water·now alarms provided on all sprinklers? )

Are the sprinkler systemc periodically inspected
and <:o1I;.i.,uoullly maintained? ( )
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Compressed Air
(29 CFR 1910.169)
Are pulleys and belts on compressors and motors
completely guarded?

Yes No

Are nt:xil,;\e cord:,; or plugs on dectric motors
p€I'iodically checked and replaced if deteriorated?

Do the relief valves operate properly?

Are air tanks drained regularlj?

Are the pressure-relief device and gauge in good
o;>eratlng condition? . ( ) ( )

Mat~rials Handling and Storage
(29 CFR 1910.176-184, 1926.550)

Yes No
Is there safe clearance for equipment through
aisles and doors?

Is stored material sta.bie and secure?

Are swrage areas iree from tri~Ding hazards? . )

Are only trained operators allowed to operatE'
pc:'wered lift trucks?

A.re appropriate overhe(Jd guards Installed on
powered lift trucks?

Is battery charging performed only in designaWd
areas?

Are "NO SMOKING" signs posted near battery
charginj( ul'lit.s?

Are all vehicles shut off prior to loading?

Are dock boards (bridge plat~) used when loading
or unloading from dock w truck?

Is a means for anchoring the dock plates provided?

Is all sl.orage secured against sliding or
collapsing?
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r Have aisles been designated and kept cll'ar w
".l-'-

allow unhi'ldered passage? ( ) ( )t{,
Are containers of C')m bustibles or flammables,~.',.

~X when stacked one upon another, alway!:> separated
t by dunnage sufficient w provide stability?
e:
10 Are racks and platforms 10adE~ only within the
.:'; limits of their C8iJ8city? ( ) ( ),
~.

~: Ifmotorized equipmen t, such as lift trucks, is used,t
[ are ai8;es pennant'ntly marked to provide suffi·
t cient clearance for passa~e of the 'equipment?

A!~ motorized vehicles and mechani,ed
equipment inbpected daily or prior to use?

Are wrecker booms, chain hoists, ropes, and slings
a-:lequ,ste for the loud? ( ) ( )

Are the brakes set and the rear wheels chocked to
~lI'event highway trucks from moving while beil1g
boarded by powered lift trucks?

An~ chain hoists, ropes, and slings adequate for
t.hP. .iob? ( ) ( )

On w.lits usin~ internal comhustion engines, do
the exhaust g1l11e8 in the room rwt exceed allowable
limIts f~'lT carbon monoxide? ( ) ( )

Are l\pecification,'j posted for maximum loads
appn:"ved for any floor, roof of a building, or other
s&.ruct \lTe? ( ) ( )

Is thel'\! no c'Jmbustible !11aterial piled next to
lights or piled 110 that it would cause interference
with thl! sprinkler syntem?

Is bar stodt stoTl~d properly and nea t1y i., the work
area?

CraMS

t (29 CFR 192t~.550, :910.179·180)

f

Yes No
Are operators \1roperly trained and are they
following the manul"Llcturer's specifications and

I limitations for the equipment? ( ) ( )
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Are proper hand signals being used?

Are special haz':lTJ warnings or instruction posted
un ~uipment lnd visible to the operator?

Has equipment been inspected and any deflci·
encies corrected prior to use?

Are barricades adeq uate ar'lund the !lwing radius
of revolving superstructur('s? ( )

Is the equipment 10 feet or :nore away from allY
line of 50 kV or more (an additional 0.4 inches for
each lkV over 50)'? ( ) ( )

Have appropriate precautions been taken (e.g.,
deenergizing line) for work which is close to power
li:1es? ( ) ( )

lV~achin,-ry and Machine Guarding
(~I CFP. 1910.212-.219)

Yes No
Are helts. pulleys, and rotating shafts guarded? ( ) ( )

Are chains. sprocketB, and gears properly
guarded?

Are all in-going nip points properly guarded?

Axe r:>tating shafts that are not smooth properly
guarded?

.,.' Are,all rotating parts recessed or covered with
collars?

Axe all pieces of equipment with an electric motor
or any electrical connection effectively Il"rounded?

Is all fixed machinery securely anchored to
prevent movement?

Are alligator shears and notchers provided with
guards at the point of operation to prevent the
employee'a hands from being inserted into the
danger zone? ( ) ( )
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Are the pedals of foot·operated hydraulic shears
guarded to prevent accidental operation? ( ) ( )

Are sprockets and belt drives completely enclosed
where they are within reach of platforms and
passageways or less than 7 feet from the
noor? ( ) ( )

Is the hot wire on the wrappin~machine kept taut
and the roller kept Sf) that the wrapping film is held
tight to provide a quick, clean cut lthe least amount
of fumps)?

Are screw conveyors covered or otherwise guarded
(e.g., an intergral part of meat grinder)?
Are there proper guards on all:

RiJ,l saws?

Ta:'le saws?

Radial ann saws?

Swing saws?

Mi~r saws?

Band saws?

Skill saw ~7

Jointers?

Planers?

'rel'loning machines?

Diac suncl'!rs?

Uelt aanders?

Drum sander:::?

Shapers?

Routers?

Other specialty equipment?

187
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A,:e there limit c, " or stops on:

Swing SJiws?

Radial arm saws.

Are saws used for rippin~ equipped with
antikickback dogs? ( ) ( )

Are all surfacers or planers that run stock of
va:-ying thickness equipped with yieldin~

sectional rolls or antikickback finj;(ers at
the in feed end? ( ) ( )

Does eVEry lT'achine have a master 8witch to keep
it inoperative durin~ repairs or adjustments? ( ) ( )

Are sp:itting SclWS equipped with "dead man"
switch·.oS to interrupt power if the switch
is reletised? ( )

Are there stop switches handy to. each operator
on machines requjrin~ more than one operator? ( )

Are all saws properly ~uardcd and are aprer-ders,
jigs, and com bs used where appropriate? ( ) ( )

Are all saw blades and other cuttiryK
tools regularly inspected for sharJ:ness and
other conditions affecting lIafe operation? ( ) ( )

Have swing cut·off saws and radial Flaws been
propt'rly designed or mOdified to return

:f'
automaticall:- to the back of the table wl.en
released"?

Do band !laWS have a tension ,=ontrol device?

Are all hoods, .I{uards, and antikickback dOl-PI
designed and installed to properly function
with material being cut? ( )

Afe ~Iade guards on meat saws always lowered
to tne ileight of the piece being cut? ( )

Are fans I{uarded when If!!Is than 7 feet
above noor, with guards having openings of
I/~ inch or less? ( ) ( )
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Are portable abrasive wheels appropriately
guarded? ( ) ( )

Are meat-cutting knives properly stored (in
openings on the side or in back of cutting table)
,,-·hen not being used'! ( ( )

Jacks

Yes No
Are jacks checked periodically to see if th~y

are in good condition? ( ) ( )

Are cars on jacks clibbed, blocked, or secured
at once? ( )

Are support stands always U3ed after the veh'de
has been raised with a hy,draulic jack? ( )

Lifts

Yes No
Do employees stand to one side of vehicles when
directing them into position over the lift? ( ) ( )

Arl:- hoist controls manually operated and not
blocked into the open or shut position? ( ) ( )

Are loads sql:arely engaged, and neither the lift
nor adapter overluaded? ( ) ( )

If a lift is equipped with a mechanic;:Jllocking
I' device, is it made certain that the device;

is in place when the lift is up? ( ) ( )

When a lift malfunctions, is it removed
from service and repaired immediately?

Wfdding, Cetting, and Brazing
(29 CFR 1910.252)

Yes No
Are fuel gas cylinders and oxygen cylinders
in storage separated hy 20 feet or a barrier
5 feet. high having a Ih·hour fire resistance rating? ( ) ( )

Are cylinders secured and stored where they
cannot be knocked over? ( ) ( )
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~?
" Are valve protective caps in place except when~", . the cylinder is in use? ( ) ( ):~~., "
( Are compressed gas cylinders kept away from
~ -

sources of heat, elevators, stairs, or gangways? ( ) ( )

~~ Are only persons who are judged competent
,', allowed to use oxygen or fuel gas equipment? ( ) ( )~,

;:~

H Do all cylinders (except those with fixed hand
;, wheels) have n0nadjustable wrenches, keys,
~.,, or handles in plal:.? on valve stems while they
t:~

~i:-. are in use? ( ) ( )
~~

.>
Is welding or cutting always conducted at;

I~. a safe distance from flammable liquids? ( ) ( )!:1
,:~,

~: Are all compressed gas cylinders legibly marked
'? to identify their contents? ( ) ( )
t

~ Are the valves shut off when the cylinder
is not in use? ( ) ( )

;
Are precautions taken to be sure that barrels,

t tanks, or other containers have been cleaned
~ thoroughly to remove all flammable vapors
~ or residues before cutting, welding, or

other hot work is permitted on them? ( ) ( )
~.
! Is eye protection (goggles, helmets, hand
t:
.t shields) ;Jrovided and worn as a protection against
~ sparks or other debris? ( ) ( )/,
II
~,

Ts appropriate protective clothing (gloves,,
j

;'orons, leggings, etc.) worn as a protectionr
, ~ allainst sparks and other debris? ( )
t
( Are ',iectrode holders stored away from~;

Ii conducting objects when not in ~se? . ) (
~ •c "
l: ~ b there a fire extinguisher nearby? ) I'
~ ,
<,: i~'

\re ne:: ,'by workers protectro from welding'"~, flash? ( ) ( ) 1!:
~'

~; Are employee exposures to cutting and welding I,
11 ' fumes kept within acceptable limits? ( ) ( ) "~~;
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In confined spaces. is local exhaust ventilation
or are approved supplied· air respiratOrs provided
and used when cutting or welding on metals
containing or coated with:

• Lead?

• Cadmium (also for indoor work)?

• Zinc?

• Mercuric compounds?

• Fluorine (~ertain fluxes)?

Is mechanical ventilation or are supplied·air
respirators provided when cutting on other
metals (copper, iron, nickel. etc.):

• in a space of less than 10,000 cu bic feet
per person? .

• in a room having a ceiling height less than
16 feet?

• in confined spaces?

(

( ) ( )

• in any lveation where persons are exposed
to toxic levels of contaminants? .( ) ( )

National Electrical Code
(29 CFR 1910.308, .309)
Ekctrical Wiring

Yes No

Have exposed wires. frayed cords. and
deteriorated insulation been repaired or replaced? ( )

Are flexible cords and cables not atuched
to building surfaces?

Are electrical equipment controls accessible?

Are all conduit conn~ions intact?
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Do all extension cords being used have a
ground wire?

Are all extension cNns in use of appropriate
wiring to carry the current bein6 drawn?

Are multiple plug adapters not us.ed?

Are junction boxes, uutlets, switches, and
fitLings covered?

Is all metal fixed electrical equipment grounded?

Are flexible cords and cables fastened so that
there is no direct pull on joints or
terminal screws?

)

)

Are fleXIble cords and cahles never substituted
for fixed wiring? ( ) ( ).

Do flexible cords and cables not run through
holes in wall or ceiling or through doorways
or windows?

Do flexible cords and cables have properly
.executed splices or taps?

Doell all equipment connect.ed by cord and plug
have grounded conne..::tions?

Are electrical nppliances such as vacuums,
polishers. and vending machines grounded?

Are all portable electrical hand tools grounded?
(Double-insulated tools are acceptable without
grounding.)

Are breaker switches identified as to their use?

Recordkeeping-
(29 CFR 1903.2· 1904.8)

Yes No

Is employee poster (OSHA or equivalent state
poster) prominently displayed?

173

( ) ( )

"Cnig*Mh~4;""'-Mn?*~~
"~'I



, ' .... ~:.- -

/

Is a summary of all occupational injuries ann
i1lnessp.s compiled at the conclusirn of each
calendar year and recorded on OSH .., Fonn No.
2~)? Is form 200 posted during ~he month
::>f February? ( )

Have all OSHA records been retained for a
period of 5 years, excluding the current year?

Have occu~ational injuries or illnesses,
except minor injuriE's requiring only first aid,
been recorded on OSHA forms No. 200 and 101,
or equivalent? (.) )'

Are OSHA fonns No. 200 and 101 kept current to
within 6 days?
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INFORMATION SOURCES

American National Standards Institute (ANSI)
1430 Broadway
New York, New York 10018

National Fire Protection Association (NFPA)
470 Atlantic Avenue
Boston, Massachusetts 02210

National Safety Council
4·14 North Michigan Avenue
CL!cago, Illinois 60611

Health arad Safety Conaultants
For a list of health and safety consultants wTite to:
American Industrial Hygiene Association
clo William E. McConnick,
Managing Director
475 Wolf Ledges
Akron, Ohio 44311

American Vocational Association
1510 H. Street, N. W.
Wallhington, D, C. 20005

National Association of State Directors
of Vocational Educl'tion
1510 H. Street, N. W.
Washington, D. C. 20005

NIOSH and OSHA regional directors, F.:ducational Resource
Centers, trade aSsociations, and insurance companies can also
provide useful information. The Small Business
Administration will pruvide information pn economic
a8Bistance for compliance with OSHA Standards (if needed).

NIOSH and OSHA Regional Offices
The following pages list NIOSH and OSHA regional offices
which can provide information on th~ Occupational Safety and

175

I
1
!,
i
J
~,
i

/



Health Act including questions on standards interpretations,
voluntary compliance information, .copies of the OSHA
Standards, OSH Act, Employee Rights Posting Notice, and
publications.

NIOSH Regional Offices
DHEW, Region I
Government Center (JFK Fed. Bldg.)
Boston, Massachusetts 02203

Tel.: 617/223-6668/9

DHEW, Region II-Federal Building
26 Federal Plaza
New Yor!:, New York 10007

Tel.: 212/264·2485/8

DHEW'. Region III
3f125 Market Street, P.O. Box 13716
Philadelphia, Pennsylvania 19101

Tel.: 215/596-6716

DHEW. Region IV
50 Seventh Street, N.E.
Atlanta, Georgia 30323 .

Tel.: 404/526-5474

DHEW; Region V
300 South Wacker Drive
Chicago, Illinois 60607

Tel.: 312/886-36.)1

DHEW, Region VI
1200 Main Tower Building, Roor., 17()().A
Dallas, Texas 75245

Tel.: 214/655-308:

DHEW. Region VII
601 East 12th Street
Kansas City, Missouri 64106

Tel.: 816/374·5332

DHEW, Region VIII
19th and Stout Streets
9017 Federal Building
Denver, Colorado 80202

Tel.: J03/~7·3979
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DHEW, Region IX.
;)0 Fulton Street (223 FOB)
San Francisco, California 94102

Tel.: 415/556-3781

DHEW, Region X
1321 Second Avenue (Arcade Bldg.)
Se~ttle, Washington 98101

Tel.: 206/442·0530

OflHA Regional Offices

Region I
U. S. Department of Labor
Occupational Safety and Health Administration
JFK Building, Room 1804
Boston, Massachusetts 02203

Tel.: 617/223-6712/3

Regi~'i II
U. S. Department of Labor
Occuplttional Safety and Health Administration
151.5 Broadway (l Astor Plaza), Room 3445
New York, New York 10036

Tel.: 212/971·594112

Region III
U. S. Department of Labor
Occupational Safety and Health Administration
15220 Gateway Center, 3535 Market Street
Philadelphia, Pennsylvania 19104

Tel.: 215/596-1201

Region IV
U. S. Department of Labor
Occupational Safety and Health Administ.rI~.tion

1375 Peachtree Street, N.E., Suite 587
Atlanta, Georgia 30309

Tel.: 404/526-3573/4 or 228112

Region V
U. S. Department of Labor.
Occupational Safety and Health Administration
230 S. Dearborn, 32nd Floor

. Chicago, Illinois 60604
Tel.: 312/353-471617
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Region VI
U. S. Department of Labor
Occupational Saf€ty ,md Health Administration
555 Griftin Square Building, Room 602

. Dallas, Texas 7.0,202 .
Tel.: 214/"749·2477/8/9 OT 2567

Region VII
U. S. Department of Labor
Occupational Safety and Health Administration
Federal B;Jilding, Room :3000, 911 Walnut Street
Kansas City, Missouri 64106

Tel.: 816/374·5861

Region VIIl
U. S. Department of Labor
Occupati'mal Safety and Health Administration
Federal 13u;.Iding, Room 15010,1961 Stout Street
Denver. Colorado 80202

TeL: 303/837·3883

Region IX
U.S. Dt!partment of Laoor
Occupational Safdy and Health Administration
9470 FedpraJ Building, 450 Golden Gate Avenue
hat Office Box .36017
San Francisco, California 94102.

Tel.: 415/556-D5R4

Region X
US. Department of Laoor
Occupational Saf'!ty and Health Administration
6()q8 Federal OffiCE' Building, 909 First Avenue
Seattle, Washir.l{ton 981 7 4 .

Tel.: 206/442·5930

Educational Resource Centers
The U ni versity of Texl:.8 Health

Science Center
F.O. Box 20186
Houston, Texas 77025
(713) 792·4300
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The Johns Hopkins University
School of Hygiene 8>. Public Health
615 North Wolfe'Street
Baltimore, Maryland 21205
om) 935-3720 or 3537

Department of Environmental Sciences
and En~ineering

School of Public Health
University of North Carolina
Chapel Hill. North Carolina 27514

. (919) 9;)6·1023

Department of Environmental Health
University of Washin~t()n
Seattle. Washingtoll 98195
(206) 54:3-6991

Department of Env.ironmental Health
University of Cincinnati
Colle~e of Medicine
3~23 Eden Avenue
Cincinnati. Ohio 4,'1267
(513) 872·5701

Harvard Universitv
School of Public H~alth
665 Huntington Avenue
Boston, Massachusetts 02115
(617) 732-1260

University of Minne:sota
School of Public Health
420 Delaware Street. S.E.
VlinneHpolis. Minnesota 5.'1455
(ol~) 373·8080

Departme~t of Family & Community
Medicine

University of Arizona Health
Sciences Center

Tucson, Arizona H.'1724
(602) 882-6244

179

.'"
'~



'-.;, I, .'.- ~

School of Publi~ Health
University of Illinois at. the

Medical Center
P.O. Box 6991'1
Chicago, Illinois 606RO
(312) 996·7 RII

University of UtRh
Medical Center

Room BC 106 J)FCM
Salt Lak~ City, Utah H41:t!
(801) 51'11-8719

Mt. Sinai School of Medicine
I Gustav Levv Place
New York, N~w York 10029
(212) 6S(j-6174
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