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SUBPART S: ELECTRICAL

PURPOSE

The purpose of this lesson is to acquaint the participant with the basic concepts of electrical safety,

and the application of 29 CFR 1910 (Subpart S).

OKIEC'q'IVES

1. Describe the differing types of protection afforded by fuses, circuit breakers, and grounding
devices.

2. Given a workplace situation involving the use of electrical equipment, identify
applicable standards from 29 CFR 1910 Subpart S. Determine if the situation is in

compliance, and describe appropriate corrective measures.

3. List four conditions which may enhance the potential for electrical shock.

4. List four of the most commonly violated electrical standards. Describe the hazard posed by each
violation, and discuss how adherence to the standard would reduce that hazard.

REFERENCES

1. Control of Hazardous Energy Source (Lockoutfl'agout); Final Rule. 55 FR 36644.

2. 29 CFR 1910 General Safety and Health Standards, Department of Labor.

3. Electrical Safety-Related Work Practices; Final Rule. 54 FR 31984.

4. Accident Prevention Manual for Industrial Operations: 9th ed. Vol I

Engineering and Technology, National Safety Council

5.. Accident Prevention Manual for Industrial Operations: 9th ed. Vol II

Administration and Programs, National Safety council.

6. 29 CFR 1926 Safety and Health Regulations for Construction, Department of Labor.

7. Supervisors' Safety Manual, 7th ed., National Safety Council

8. "American National Standard for Personnel Protection Lockout/Tagout of Energy
Sources-Minimum Safety Requirements". American National Standards Institute

(ANSI), 1430 Broadway, New York, NY 10018

9. "Electrical Safety Requirements for Employee Workplaces, ('NFPA 70E)". National

Fire Protection Association (NFPA), Batterymarch Park, Quincy, MA 02269

DURATION

One hour

INSTRUCq'OR MATERIALS

Cour_ manual with instructors notes.

Video: "Electrical Safety". Tele-Train Inc.

Overhead projector/viewer assembly
VCILq'V



1910 Subpart S
Electrical Safety

,i

Objectives

1. Describt_.= the differing types of
protection afforded by fuses, circuit
breakers, and grounding devices.

2. Given a workplace situation involving
the use of electrical equipment,
identify ;applicable standards from 29
CFR 1910 Subpart S. Determine if the
situation is in compliance, and
describe appropriate corrective
measures.
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Objectives

3. List four conditions which may
enhance the potential for electrical
shock.

4. List four of the most commonly
violated electrical standards.

Describe the hazard posed by each
violation, and discuss how adherence
to the standard would reduce that
hazard.

3
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1910.301--Introduction

II Four divisions of safety requirements:

• design safety standards for electrical
systems

• safety related work practices

• safety related malntenance

• safety requlrements for speclal
equipment

4

Basic Rules of Electricity

II Electricity Isn't "live" until
current flows

II Electrical current won't flow
until there is a complete loop

• Electric current always returns
to its source

• When current flows, work
(watt) Is accomplished
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Factors Which Enhance Electrical

Shock Severity

• Wet;damp conditions

II Contact with ground or grounded
objects

• Path of current through the body

• Area and pressure of body contact

• Duration of contact

• Age and conditioning of person

• Personal protective equipment

B Metal objects--watches, rings, 6
necklaces



1910.303 General Requirements

• (c) Conductors shall be spliced
with splicing devices of
mechanically secured, soldered
and covered

• (e) Electrical equipment shall be
marked with manufacturer's name
or trade mark

[] (f) Disconnecting means shall be
marked to Indicate Its purpose

7

Working Space About Electrical
Equipment

• 1910.303(g)(1)(i)Table S-1 shall be
used to determine working
clearances around live parts 600
volts or less

• At least one entrance to electrical
working space shall be maintained

• The working space in front of
normally exposed live parts may
not be less than 3 feet

8

1910.304 Wiring Design and
Protection

• (304)(a)

•Grounded conductors or
conductors used for equipment
grounding shall be identifiable
and distinguishablefrom all other
conductors
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Outside Conductors < 600 Volts

[] 1910.304(C)

"Clearances for specific operations
related to:

• Conductors on power poles
• Clearancefrom the earth

• Clearance from door openings
• Clearance over roofs

• Location of outdoor lamps
10

Overcurrent Protection

[] 1910.304(e)(1)(111)All cartridge
fuses which are accessible and all
fuses and thermal cutouts on
circuits over 150 volts shall be
provided with disconnecting
means

[] 1910.304(e)(1)(vi) With circuit
breaker handle In up position, the
breaker is closed.
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1910.304(f) Grounding

• 1910.304(f)(5)(v) Equipment to be
grounded:

•appliances and tools in wet
locations

• motorized hand tools

• 1910.304(f)(5)(vl) Non-electrical
equipment to be grounded:
• frames and tracks of electric cranes
• metal enclosures around
equipment of over 750 volts

12
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1910.305 Wiring Methods,
Components and Equipment for

General Use

• (a)(1)(ll) No wiring shall be Installed
in ducts transporting dusts or
flammable vapors

• (a)(2)(lll)(F) Bulbsshall be
protected from breakage by 7 foot
elevation from work surface or with
a guard

• (a)(2)(lil)(G) Flexible cords shall be
protected from damage
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1910.306 Specific Purpose
Equipment and Installations

(a) Electric signs

(b) Cranes and hoists

(c) Elevators, escalators, etc.

(d)-(f) Electric welders, data processing
systems and x-ray equipment

(g)-(i) Induction and dielectric heating
equipment, electrolytic cells and
electrically driven Irrigation machines

(J)Swimming pools and fountains _,

1910.307 Hazardous Locations

• Class I

• Class II

• Class III

• Division 1
• Division 2



Hazardous Locations

• 1910.307(b) All electrical Installations
in hazardous locations shall be
Intrinsically safe and approved

16
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Safety Related Work
Pract ice s-..1910.331 -.335

• 1910.331 Covers work for:

(a) Qualified workers who had
specific training

(b) Unqualified workers who have not
had such training

• 1910.331

(c) Expressly excludes certain tasks
covered by other standards and
regulations

17

Safety Related Work Practices

• 1910.332 Training

(a) Provides requirements for
employees who face risk not
reduced to safe levels under
1910_303-.308

(b) Classroom or on-the-job

• level of training determined
by the risk to the individual
in specific operations and/or
tasks _8
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Safety Related Work Practices

II 1910.333 Selection and Use of Work
Practices

(a) "Safety-related work practices
shall be employed to prevent
electric shock or other
InJurles...whenwork Is performed
near or on equipment or circuits
which are or may be energized."

Safety Related Work Practices

I! 1910.333

•Working on deenerglzed parts

• Iockout/tagout

•Working on energized parts

•confined spaces

• Behaviors associated with getting
conditions into one state or the
other

3O

Safety Related Work Practices

II 1910.334 Use of Equipment
• Selection

• Maintenance

• Use/intent

II 1910.335 Safeguards for personnel

• Definitive protectiveequipment
•signs/signals
•barricades

oattendants
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Common ViolaUons of Subpart S

II 1910.303(g)(1) and (g)(2)

n 1910.303(b)(1)

II 1910.304(f)(4) and (f)(5)

II 1910.303(c)

II 1910.303(e)

II 1910.305(g)(1) and (g)(2)
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Scope and applAcat:Lon.

1910.303

! (a) - All conductoc| anr_ ec/uipmenC muaC be
' appcoved.

(b) - Eleccctcal equipment shall be _cee _:om

cecoqnLzed hazacds thaC are likely to cause

death or sezious physical hams.

(c) - ConducCocs shall be spliced with splicing

devices oc soldeced splices shall be

mechanically secure, and then soldeced and

pcopecly coveted.

(d) - All arcinq and spackinq pacts shall Be

enclosed or sepacaCed fcom combusclble

matecial.

(e) - Electclcal equipment shall be pcopecly and

ducably sacked with manu_actucec's name oc

t: ade mac)c.

(f) - Disconnectin9 means shall be leqi_ly

sacked, oc located so its pucpoae Is

evident.

(g) (l) - SufflcienC rocking space cequlced _oc 600
volts oc less.

(g) (1)(i) - Foc wockinq cleacaz_cea use Cable S-1, also
minimum 30 inches in f:onC of electcical

equipment. Cosec'ere, bcick, and tile walls

are consideced gcounded.

S-_
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(9) (l)(ii) - Working space may not be used for

storage and exposed line pacts Ln

passageway or open space shall be

guarded.

(g)(1) (iiA) - At least one entrance to electrical

working space 8hall be maintained.

(g) (1)(iv) - Where live parts ace normally exposed

on front o£ sw:i.tchboacds, m£nimum

workspaoe of 3 feet is required.

(g) (1) (v) - Save eno_cjh :Lllum_nation in work

spaces.

(g) (1)(vi) - M£ntmun headroom _n work space is 6

foot 3 Inches.

(g) (2)(_)(_a) thou (_d) - Live parrs of 50 volts oc more _hall be

guarded.

(g) (2) (ii) - Guards shall be strong enough to

prevent damaqe to elec:tcical equipment.

(4) (2)(iii) - Entrances to rooms containincj live

parts shall be marked with warning

signs.

(h) (i) - L_sted here are requirements for

• cond,,,..ocs and equipment ovec 600.

(h) (2) - Electcica_ equipment under lock and key

is considered properllv _solated; a wall

screen, o, fence less than 8 feet hiqh
Is not isolated. Entrances to

bu_ld£ngs containing exposed live pacts

over 600 volts shall be kept locked.

(h) [2) [ii) - Requ_.cements for :Lnstallations

accessible to unqualJ.fLed persons.

(h) (:3) (J.), (i_), (tJ, i)- Working space, Illumination, elevation ofe

live parts requ_.remenCs.

S-2
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(a) (i) - A grounded conductor shall be

identified and distinguishable from all

other conductors,

(a) (2) - Ho grounded conductor may be a_cached .

to any terminal to cause r_verse

polar i ty.

(a) (3) - A grounding terminal may not be used

for any ocher purpose.

(b) (I) - The employer shall use e_her G.F.C._.

protection or an assured equipment

grounding conductor orogram.

(b) (i) (i) - G.F.C.I. requirements.

(b) (I) (ii)(a) thru (S) - Assured equipment grounding

requir_aenca.

(c) (I) thru (5) - Outside conductors clearances from

ground, poles, buildings, cools, and

location of outdoor lamps.

(d) (i)(i) - A disconnect foc all conductors shall

be located in service-entrance and

plainly marked co indicate open oc

closed position.

(e) (i)(J' t_ru (vi) -Over current protection requirements.

(e) (i)(v;' _ - With circuit breaker handle in up

position, the breaker is closed.

(f) (I) thru (4) - Systems and conductors to be grounded,

grounding connections and grounding

path.

(f) (5)(i) - Supports and enclosures for conductors.

(f) (5)(iii) - Electric ranges, ovens, cooking units,

clothes dryers, metal outlets, and

junction boxes shall be grounded.

S-3



1910.304 trZIL_...,..NGDP.BZ(;I!.,,_ _..P_CTZO,N.
(CON'2'ZNUP_)

(_) (5)(iv) - Fixed equipment sha_ be 9round,_d i_:
8 _oo1: vertical or 5 _ooC horizontal

from grounded o_ject, weC loacar.ion, .

contac_ with metal, i_ hazardous

_ocacion, metal raceway, over 150

voles Co ground.

(_) (5)(v)(a) and (b) - Ec/uipmenC connected by cord and plug
Co be 9zounded i_ in hazardous

location, or ovec 150 voles Co

ground.

(f) (5)(v) (_c) (_) chcu (8) - Equ_pmmnC Co be grounded:
ltefctgecaCocs, freezers, aic

conditioners, washers, driers,

dishwashecs, s_ pumps, motorized

hand Cools, lavn equipment, wec

scrubbers, appliances and Cools in

wet locations, portable lamps and

ochers.

(f) (5) (vi) - No_-elecCrical equipment _o be

grounded: frames and Cracks o_

elec_ci.c cranes; f.,...o.s of non-

elec_cicalllv dciven:'e.'." acnr: and

others.

(f) (6)(L) - _on-cuccent-caccying metal paces of

fixed equipment shall be run in same

enclosure as circuit conductors.

(f) (6)(ii) - Electric equipment is grounded if
secured to ,netal structure, properly

supported and grounded according to

(f) (6)(J.).

(f) (7) -Gzoundinq of systems ovec 1000 vol_s.

(_) (7)(ii) - Grounding of s_,scems supplying

pcccat_le oc mot_ile equipment.

S-4
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(a) - Wiring methods.

(a) (i)(i) -Metal enclosures shall be metalllcally and

continuously _oined together to all boxes

and fittings to provide electrical

continuity.

(a) (i)(ii) - No wiring installed in ducts transporting

dusts or flasaable vapors.

(a) (2) - Temporary wiring methods may be less than

for permanent wiring - See Examples.

(a) (2) (iii)(_b) - Open conductors shall be fastened at

ceiling height every I0 feet and no branch

circuit conductors say be laid on the

floor.

(a] (2)(iii)(_d) - No bare conductors or earth returns may be

used in temporary circuits.

(a) (2)(iii)(f) - Bulbs shall be protected from breakage by 7

foot elevation from work surface or with a

guard.

(a) (2) (iii) (S) - Cords protected fro_ damage. No sharp

corners. If cords pass through doorways,

• t.k-y shall be protected.

(a) (4) (i) - Op.. _.rinc on insulators requirements.

(a) (4) (iv) - Tubes or bushings shall be used when open

conductors pass through walls, fJ.ocrs,

cross members or partitions.

(a) (4)(v) -Conductors within 7 feet of floor are

considered exposed to physical standard.

(b) (1) -Conductors entering boxes shall be

protected from abrasion. Unused openings

in boxes shall be closed.

S-5



(b) (2) -A_.I boxes and f£CC£ngs sha_.l have approved

covers. Holes J.n covers through wh.J.ch

conductors pass sha_11 be smooch and
rounded.

[

(c) (1) - S£ngle and double - t:hrow knife switches

muse not: close by gcavJ.Cy, or _! Lnvecced,

muse have a lock_.ng dev£ce.

(c) (2) - Faceplat:es for flush mounted snap switches
Ln ungrounded metal boxes must: be made o_

non-conducCAng macectal.

(d) - SwiCchborads mounCed £n approved encJ.osuce

and have dead front: or £f l£ve _ronC,

access£b_.e only Co qua_._fied persons.

(e) (1) - Cab£neCs, boxes and f_t:t:J.ngs in wet:

locat:£ons shall be weatherproof.

(f) -Conductors for general v£r_.ng sha_.l be

_.nsulat:ed unless ot:herw£se permit:red _n

this subpact:.

(g) (1) - ?lex:_ble cords and cables shall be used

only for pendant:s, f:Lxt:uce w_cing, portable

l.amps, app.].£ances, et:c.

(g) (i) (£_.) • - F1ex£b_.e cords and cab_.es may not: be used

fore SubsC£t:uCe for f_J.xed wJ.c£ng, run

t:hrough holes in waJ.is, ce£1£ng, floors,

doorways, w£ndovs, oc aCt:ached Co buJ.l.d:Lng

surfaces, or concea_.ed beh2nd wa_.ls,

cei_l.J.ngs, or floo=s.

(g) (1)(_v) - Flez£ble co=de used in show vt.ndovs must: be

heavy dut:y t:ype and so ma=ked.

(g) (2)(_) - Flez_.ble cord oc cal:le used as a ground

must: be disC£nguJ.shable _:om st:hers and

properly marked.

5-6



(g) (2)(iA) - Use flexible cords only without splice or

cap. Hacd Sezvice flexible cord No. 12

oc larger may be spliced if insulation is

retained.

(g) (2)(iii) - Flexible cords shall have sccain relief

co pcevenC pull on Joints oc cecrainal

SCEeWI,

(h) - Portable cables ovec 600 voles.

(i) - Fixture wire uses.

(j) (i)(i) - Fixtures, lamps, rosettes and recepticals

-no live pa:ts exposed unless 8 feet or

mote above the flooc.

(j) (1)(AA) - PorCable hand lamps must have a molded

handle and a guacd attached to the

handle.
(j) (1)(iii) - Screw- shell type lampholdecs shall be

used as lampholders _, and if in wet

locations, shall be weatherproof.

(j) (I)(iv) - Fixtures installed in wet ioc_tions shall

b_ weathezpcoof.

(j) (2) (i) - ".eceptacles may %crept plugs on_ of the

sr._,e voitage-pO_-'_al, except a 20 amp

T-slot may accept a 15 amp plug.

(j) (2)(iS) - Receptacles in wet locat:ions shall be

weat:_erpcoof.

(j) (3) (i) - Appllances, oChe= t:han cect:aln types,

shall have no live pact:s exposed.

(j)(3) (li) and (iil) - Appliances must have disconnect means and

be macked with voltage catlng.

(j)(4) (1) - If specified tbaC a piece of equipment

must: be ._.n sight: fcom anothez piece of

equipment, maximum distance is 50 feet:.

S-'/



(j) (4) (ii)(A) - Disconnect switch in .sight of the
controller. A single switch may

. concro% a group of motors i! switch
• located near motors.

(j) (4)(il)(_) thou (_) - :f disconnect switch is ou: of slghc of
control.let, controller muse be mac_ed

co g:Lve 1ocatlon of disconnect.

(j)(4) (Ill) - Motor overload, short-clccuit, and

ground fault protection.

(J) (4)(iv) - Exposed live parts of motors wi_h SO
volts or more between terminals shall

be gua:ded.

(J) (S] (i) - Requirements for wet type ar.d dry type
transformers.

(j)(5)(i) - Capacitor requirements.

(j)(7) - Ventilation of batterlr storage areas.

(a)(1) and (2) - Requirements for electric signs:

: disconnecting means, locking means,

doors and covers and tooZs required to

open them.

(b) - Requirements for cranes and hoists:

such as disconnecting means and limit

switches.

(b) (3) - Wocklng space requirements when working

nea= live parts shall be 2 feet 6

Inches.

(c)(I) - Disconnecting means fo_ elevators,

d,abwaiters, e_c.

S-8
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(c)(2) - Warning sign requirements.

(d), (e), (f) - Disconnecting means for electric

• welders, data processing systems, and

X-ray equipment.

(g), (h), (i) - Zndu_ion and dielectric heating

equil=menC. ElectEoly_ic cells and

el4.:_ricallydriven irrigation

aacbines.

(J) - SwAshing pools, fountains, and similar
£ns_allations.

See 1910.399(a) for definitions of

"Classes and Divisions'.

(b) -All electrical ins_allatlons in

hazardous locations shall be

intrinsicallM safe and approved.

Definitions applicable to .302 through

.330

S-9



OSHA ELEC.TRICAL HAZARDFAC T SHEET

(Reprinted April, 1988)

OSHA records show that the electrical standards have been most frequently
violated o! all the standards, and that 18 specific requirements are always high
on the list of these violations. Therefore, w¢ h.we produced these Fact Sheets 1:o
highlight and to clarify those requirements.

Most of the eJectrica| standards are contained in the Code of Federal
Regulations (CFR), Subpart S (1910.J01 to .J09), effective April 16, l)gl. This
subpart extracted from the National Electrical Code (NEC) only those
requirements which were considered to apply molt directly to employee safety and
least likely to change with each new edition of the NEC.

It is the intent of the new Subpart S to provide standards which are performance
oriented, therefore they contain few direct references to the NEC. However_
the NEC contains specific information as to how the required peHormance can
be obtained. Therefore, in these Fact Sheets, we have provided 1997 NEC
references which expand on the basic standards in the CFR.

Each of the Fact Sheets is complete in iUe[_, so that it can be used individually
for first-time checking, periodic follow up, and as a training aid.

WilLiam S. V/atkins, P. E.
McArthur, Ohio
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It should be noted that the purpose of this requirement is to protect
who may be inthevinclnityof eiectricalequipment aEalnst

accidentalcontact. These peopleare presumably not electriciansworkln8
on the equipment,and are notquaiiliedor trainedto be incloseproximity
to liveparts,

[f equipment is so arranged or located that it is accessible only _to(JuStified
p.__ then me requirements of Sec. l lO=! 6 of me NEC would apply.

  crlotionof Hazar l=

Whenever livepartsare not completelyenclosed,thereissome danger that
personsor objectsmay come incontactwith such parts.Partsconnected
toany conductoror electricalcircuitsshouldbe consideredu "Live".

Current willflowbetween llvepart_ or from livepartstoground,over all
possible paths. Persons who become part of _uch a path will be shocked.
Metallicobjectswhich become partof thLspath are likelyto produce
blindlngsparks,to spattermolten metal,or to cause {Ires.

[s aSeriesH zard?

[tisquitepossiblea seriousYard. Hundreds of peopleare electrocuted
each year,and inmany casesthiscond|tlonisthecause. Even incues

where electrocutiondoes not result,therefrequentlyare lndirectinjuries.
Examples ofcases involvingindirect injuriesof electricalshock ares

- FalLs from ladders

- Dropping of objects on the shocked worker or others

- Short circuit through metallic object causes arching, spatter of molten
metal, fires, etc.

Some Do.......&

I. Be sure thatalllivepartsand conductorsare inapproved enclosures.
Standard modern equipment generai|y takes care o! this requirement,
but continuous v_llance is necessary to make sure that covers, if
removed, are replaced.

I 2. If itisnotpracticableto have livepartscompletelyenclosed,then
provide adequate protection against contact by other approved means.

3. Do use covers, screens or partitions which can only be removed by use
of tools, so that unqualified persons are less likely to violate them.

_. Do recognize that, although equipment elevated at leut g fees: is
considered to be guarded, this may not be adequate if material being
handled is likely to make contact with live parts.

_. Be constantly aware of violations in your workplace. New work or
changes may create a new hazard, or poor maintenance may allow
reappearance of old ones,



_A.,,_eckllst May_beHelDful _o Y_ous

Yes No

Are those responsiblefor additionsand ch_mgesaware of
.... i.. mine requlremenu?

ArQ malntl,_nce personnel lnstrJCted to close doors, replace
--.. -... covers lind to continuouslywitch for missln| covers?

Are al| s_pervisorsand employeesaware that whenever :hey
see exposedUve patti, due to darMie or any omer cause,

.... -... they shouldstay clear andreport the sl_tion?

Are any of the followtn8 situations to be found in your workplace?

...- C_en wtrin8 with I_rCs of corxtuctoror connectionsexposed?

--.. --.. Live-front swich|ear accessibleto unc!ualUledpersons?

Motor controls protected from contact only by Inadequate
-.- blrriers?

Motors hay|nil brushes,commutators or slip-rinss with IArse
-.- .-.. unscreenedend heals?

----. ---- Portable tool_ in suchcondition ltmt live parts are exposed?

L.tmphoiders connected in sucha way that the screw shell is
--.. ...-. suppliedby me un|rounded(b_ck) wire?

Unusedconduit oper_r_s in boxes|eft without closures,so
..--. --. that pencils, coat-_ers, metal chips, etc., cl_ enter?



Fact Sheet No. 2

CODE t t0-22 [D.ENTIF_LCATION

ACCEPTABLE EXAMPLESl LEGEND IN
_ DOOR POCKET

460v t
i .....

mP_, Dlllr_0[jF_. _ )t4
_ ,... li f H ill

BRANCH CIRCUIT P,_1EZ,
SINGLE

SERVICE ENTRANCE DISCONNECT
& FEEDERS SWITCH

Fre<tuen_ ofy),,o!atlons:L___ L_ _ L illI_II "T _

High on the list of violations of OSHA standards Is the buck of proper
identification of electrical equipment, The standard requires identitication
so that the purpose of switches and circuit breakers is obvious, Note that
the purpose o! this requirement b to assist personnel in determinins which
device controls power to each particuMr circuit. Persons responsible for
disconnectinR a se_ice, feeder, or branch circuit, are well aware o! the
need for such identi![cstion, but it is often neglected.

_/hatStandardsare Vi_o[ated?

OSHA L9LO.303 (!)statesthe specificrequirements.NEC ll0.22issimilar
and requiresthateach disconnectinl|means (switchor circuitbreaker

! generally) "shall be lel|ibly matted to indicate its purpose, unless located
and arranged so that the purpose is evide._t."

Cenera! Conditions Under _/hich the H_Frd _[st_:

1. The electrical system for any premises (work.place) originates at a
se_ice entrance, from which _ carry current to branch cir_tts,
which m _m carry current to rJ_eout!ets (tor li4_htin8, appliances,
equipment). It may be necessary at times to disconnect a branch cLrcuit,
a feederor an entireservice, forsome reMon. I_the a4_ropriate
disconnectinl| means is not obvious in each case, mistakes may be made
or vital time may be lost tracing circui,.J to their source.

2. [! the circuit conductors, or the raceway containin8 them are visible
from the disconnectin K means to the equipment involved, the purpose
may be evident. However_ in most cMes a sil_n, Labeit tal_ or nameplate
on me disconnect wiJi be necessary to meet this requirement.



_s(;riD1|on of Hazard:

It must be expected that throughout the llfe of any electrical ins_ilation
_ bj occasions when portions of the system must be disconnected.

Such occuions may be,

a) Norma_ (scheduled or unscheduled) maintenance procedures.

b) Changes or addltlonsto the system.

c) Emergencies requir_n| quick action to dlsconne_ power trom a
particular piece of equipment or portion of the system.

d) Major emergencies such as fire or e_plesLon requ_ring that all power in
the building be turned off quickly.

LI This a Serious Hazard?

The del;ree of hazard varies, because it depends on the pUmt procedures
and the carefulness of the personnel. A careful electrician wUl make sure
that the Circuit tO be worked on _ been de-ene_ized. And in
emergencies he may open several switches, or the rnajn switch, to make
sure that current has been turned off to the area involved. He will also
check for power on the circuit before usuming that it Is safe. _ut such
proceedures take time, and inp_mic situations they are sometimes by-
passed. And opening more switches than necessary causes nuisance
outages, so there is pressure to assume that the first one opened is the
correct one.

In many work-places, there is one person who knows the electrical system
"[_ke 1:heback of his hand," therefore there seems to be no need for
identification.Unfortunately many casualties have been caused in
situations where the key man wa_snot present during the emergency.

/

Therefore, it must be stated that inadequate identificat|on can and
sornetimms does lead to serious hazards, Harmful shocks and electrocutions
occur because the wrong switch was opened or closed. Fires occur because
a faulted circuit could not be dls_:onnec'tedquickly enough.

S,gme "Do's& _on_,":iH i - i ,i i,i

1. Do trace out all ex_ circuits, from service entrance to utilization
equipment, and clearly mark each disconnec',Sns device to indicate what
circuit or what equipment it disconnects.

2. Do make sure mat exception= to the above are permitted only where the
circu£t conductors or their raceway are clearly vis_le from the
disconnectinE means to the load.

3. Do use permamently-|egibie labels or nameplates.

_. Do not depend entirely on anyone's memory to ident_ly circuits for
proper labeling at this time, or for opera-,Sonsin the future.



Some Do's & Don'_s: (cont'd)

5. Do make use of identifying numbers or letters on circuits and equipment
rather than lengthy verbiage. But be sure that the system layout or key
diagram is posted or otherwise readily available at appropriate locations.

A Checklist _ay be He!PfU.[..to. You=

Yes No

_._ _.. Are your electrical people aware of these resuirements?

Has a survey been made recently to check proper
._. __ identification?

Recognizing that there may be more tha._.._non_ main switch at
.._ --- me service entrance, is this situation clearly shown?

Would a fireman (not a plant electrician) be able to recognize
___ ._._ the main switch or switches?

Does each feeder have an identification indicating its
-..- -.- destination?

is the purpose of each disconnectin E means (throul;hout the
.__ _..- _remises) indicated by a key number or by description?

L_key numbers or letters are used for identification, is there
an electricaJ dialra, m appropriately displayed so that the key

.__ .__ can be interpreted and the circuit located?

Does each I_nelboard have a "legend" indicating the purpose
.._. ___ of each circuit breaker, fuse or switch in that paneiboard?

(Example: tl3 - lights, east side)
#_ - receptacles forth wall)

..__ __. Are all identifications clear, permanent and legible?

In any cases where the above methods are not used, .is the
purpose of the disconnect obvious from its location or

._._. --.- arrangement?



F==t Sheet No.

CODE, 400-7 U$_ PERMITTE D FOR FLEXIBLE CORI _

PERMISSIBLE USES:

PENDANT, OR PORTABLE L_S, FIXED OR STATIONARY-
FIXTURE WIRING TOOLS OR APPLIANCES TO FACILITATE

Number of Violations: MAINTENANCE & INTERCHANGE

The standard for safe use of flexible cords is one of those frequently
violated, particularly in srnaller pMmts. There is a definite need and place
for cords, but there is also• temptation to mis-use them because they
seem to offer a quick and ea._/way to carry electricity to where it is
needed.

_Thisfact sheet describes the uses which the standards permit, and another
fav:._sheet in this series wil! point out me prohibited uses.

What Standar..ds are Involved?

OSHA 1910.30_ (g) (1) states the specific requirements, NEC _00-7 is
similar, and lists eight specLfic situations in which flexible cord may be
used. These are specifiedherein Lfter under "Do's & Don'L_," and you will
note that they =dl involve situations where f|exibiJity is necessary. For
additional help in recosnizing violations please refer to the fact sheet on
Section _O0.,t, "Prohibited Uses". Also note additional permitted uses as "
branches from busways in Section3(,t_4, in Section 30J-_ for temporary
wirin E, and for fixtures in Set.on _ i 0o30(c).

General C,onditions ' Under .l_ich the Hazard Exists:

The basic problem is that flexible cords in general are more vulnerable
tha_ the fixed wiring of the building. Therefore, cords should not be used
if one of the, recol(nized..,.wirinlEmethods gould be used i,llsteid. The hazard
to employees increases with each use ot cord, so it should be used only for
those purposes where experience has shown it is necessaz_ and reasonably
safe. Whenever cord is used beyond the eight uses specilic_ly permitted,
an additionaland unnecessary hazard has probably been created.



Description of Hazard:

Standards require the fixed wiring o{ a premises to be installed in
accordance with one of the wiring methods described in Chapter ) of the
Code. Whenever flexible cord is used, the protection of the recognized
wiring methods is lost, and damage to the cord may result in employee
hazards.

Terminations of the cord are likely to be troublesome, especially if not
properly made. The fact that the cord is exposed, flexible, and in some
cases not secured, makes such points more vulnerable. The conductors of
flexible cords are finely-stranded for continuous flexing, but this stranding
makes terminations a problem because of the possibility of strands
escaping from under terminal screws.

Flexible cords are designed to resist abrasion and other abuses typical o{
the designated uses, but their characteristics may not be appropriate for
other uses not contemplated by the manufacturer.

Whenever any of these conditions results in deterioration to the extent that
the conductors are exposed, shock or burn may occur. Deteriorated
insulation can permit overheating in the cord or devices, which sometimes
causes fires,

IsThisa .SeriousHazard?

The misuse of flexiblecords inmost cases may not be a serioushazard,but
may be insome cases. The situationsare unpredictable,therefore,we
ought not to permit amunnecessary increase in this possibility.

Some "Do's& ,,Don'ts";

a. Use flexible cords only for the lolIowing situations:

1. pendants (a lampholder or cord-connector body suspendedby a length
of cord properly secured and terminated directly above the suspended
device)

2, wiring of fixtures

3, connection of portable lamps or appliances

_. elevator cables

5. wiring of cranes or hoists (where (lexibillty is necessary)

6. connection of stationary equipment to facilitate their interchange,
(equipment which is not normally moved from place to place, but
might be on occasion.)

7. prevention of the transmission of noise or vibration. (In some cases
vibration might fatigue fixed wiring and result in a situation more
hazardous than flexible cord.)



tL facilitating the removal or disconnection of fixed or stationar,'
appliance=for maintenance or repairs. (For example, water coolers,
exhaust hms.)

Some .... _ ,"Do'- & Don'as,: (cont'd)

I=.Do note that "where usedu permitted in sub-sections(a) (3), (a) (6) and
(a) (8) above, each flexible cord shall be equippedwith an attachment
plug and shallbe ene_lzed from an approvedreceptacle outlet."

c. Don't use flexible cord for purposesother tham those speclf|ed, except
for possible rare situ&tlons not speclt|cadly described but within the
intent of the Code. It is not the intent o! OSHA to require fixed wiring
where it wouldbe more huardous th=mflexible cord.

d. Lf you use flexible cord for temporary supply or for temporary wiring,
don't forget to schedule it for removal or replacement within a
reasonable t|me.

A Chec,,k[istMaYbe Helpful _9 yqu:

Yes No

Are those responsiblefor additions and changesaware of
.-- ---- these requirements?

Doesyour plainthaveaccess to qualifiedelectricalpersonnel
so that there L_no tendency to try to "get by" withflexible

___ --.-- cord where fixed wiring is more appropriate?

Are there amyinstances presently exL_tingwhere cords are
__. ---. used for purposesother than those li_ted above?

Are inspections made periodlcadJyto detect improper use of
_._ _-. cords _ich may occur from time to time?



Fact Sheet No,
!

CODE _00..iIPROHIBITED ,USE.5,OF FL_XIBLE,,,CO,RD

VIOLATIONS: _ ..........

NEW "

OUTLET [ ED

, I [ G SURFACES

EXISTING
IOUTLET ....................' - '.......

AS A SUBSTITUTE TERU WALLS, CEILINGS,
FOR PIXED WIRING FLOORS, DOORS, OR WINDOWS

Frec_uen_ of Vio!ation1:

cH all of the violations of OSHA electrical standards, one of the most
frequently found is misuse of flexible cords, One explanation of the hiKh
frequency of viok_tions discovered is that misused cords are so obvious, and
another reMon is that there actuaJly are _rge numbers of violations, and in
many plants. This factsheet points out the prohibited use_ and
fact sh_t in thL_ series describes the uses of cord which are permitted,

V/hat_Slanda r ds are _yo lv.ed?

OSHA 1910.305 (g) (i) (iii) states the specific requirements. NEC 400-11 is
similar and lists five situations in which flexible cord shadl n_sotbe used.
The first of these is most basic, and will answer almost all questions as to
whether or not the use is a violation. It states that flexible cord "shall no_
be used as a substitute for the f_ed wit!n! of a structur.e". More detailed
prohibLted uses are speciIied herein after under "Do's & Don'ts". For
additional information see the fact sheet on Section _00-7, "Use of Flexible
Cords". Also note that there L_a special exception for Data Processing
5ysterns in Section (_5-2 of the Code.

GeneraJ Conditions Under Wh!ch the Hazard E.xists:

Section t00-7 of the Code Lists eight specific uses for which flexible cord is
permitted, such as for the connection of portable lamps or appliances. In
these and simLlar uses the cord from outlet to appliance is permitted, to
provide the flexibility and port.a_ili_ necessaw to the function of the
equipment. But f|exLble cord rarely i_ as well protected from abuse as the
fixed wirin E of a structure: therefore, the cord cannot be used where
approved wiring methods described in Chapter 3 of the Code are more
appropriate. There is usually not much question about use of the short
length of cord which is furnished is part of an approved appLi=nce or too|!
there is usually no question about an extension cord used temporarily to
permit use of the appliance or tool in its intended manner at some dLstance

It



from a fixed outlet! but there are questions whenthe usage Is not obviously
i temporary, and when the cord is extended to somedistant outlet in order

to avoid providins a fixed outlet where needed. For example, a _O-foot
extension cord usedwith an electric drill for maintenance purposeswould
usually not be a vio_tlon, but a 20-foot cord to an electric typewriter or a
production machine usually wouldbe &violation. The use of the extension
cord in the _tter case would increue the hmrd unnecessarily,because
the cord could be eUmlr_ted if a fixed ou¢let were instaJJedclose to the
pointof use.

DescriptionOf _H_lrdz

Flexible cord used in vio_tlon of this standard is likely to be damaKedby
activities in me area! by door or window edses; by staples or futenings; by
abrasion from adjacent mater|als; or simply by asing. If the conductors
become partially exposedover a period of time, there will be danler of
shocks,burns or fire.

L_T_isaSeriousH_a_d?

Because the violations of m|s standard are so numerous the numberof
accidents is large. Burns received d|rectly from the conductors are Ukeiy
to be painful but minor. Shocks and fires can be serious.

,S_om_e."1::)o's&, Don'_s":

I, Do estaJ_iisha policy of provldlng fixed wiring and receptacles
througl_outactive areas so that electricad needscan be suppliedwithout
excessiveuse of cord.

2. _Vhennew electrical nee_lsarise, allow time for proper installation of
fixed wirins.

3. Do not use cord (1) as a substitute for the fixed wiring of a structure! (2)
where run mru holes inw_ls, cell;ngs or floors! (_) where run thru
doorways, windows or similar openinss; (_) where at-_=hed to building
surfaces; or (3) where concealed behind building wails, ce_ngs or floors.

_. Do not use extension cords for other thl_ portable equipment and
temporary si_ations,

3. Do install approved surtax:e-wiring methods if necessary, rather than
extensLo_cords.

6. In cases where cord is usedu peemi_ed, bu_ where _ldltioru_l safety can
be provided by keeping the cord off the floor, use a suitable suspension
arrangement which will not _buse the cord materi_Ls.

12



,ACheck!Is++May be Helo_uh

Yes No

Are personsresponsiblefor changesand additions aware of
_._. _... these requirements?

Whenchangesor additions are planned, do youallow for the
........_... work necessary for a properelectrica! lnst&ilatlon?

Does the fixed wiring systemof your premiseshave some
_....._. provisions for extension of circuits for new outlets?

Are there any situations where '_emporary" wiring has been
-.-. --- allowed to remain for periodslonger man can be justified?

Are there any places where cord is sukoled,clamped or
-.... --.. otherwise ate.achedto building surfaces?

-...- -..- Are cords draped thru or over building steel?

is any cord run through holes; or thru doorways,windows,
..-.- --- etc.?

Are all cordsvisible for their entire length, so they can be
-.- --.-- observedfor damage or deterioration?

11



FlCt _t No.

CODE 400.10 PULL A ,:lO T$ _RM!NA_ MUST BE PROVE DI[ T _ I_ _ . ........... I _ ............ N _

V OLA_ONIs

OBVZOUSL_ THE CORD BEN_ I_G WI_ A_O_D l I ,R

IS NOT GRIPPED PRONGS IS NOT SUFFICIENT SPLICES MUST BE ZNSIDE
OF ENCLOSURE, WITH

Fr,_uency of Violatlons: COP.D-GRIP CORD CORNECTC

On almost amypremises one Is likely to rind at leut a few vlok|tions of this
requirement. The high frequency of vloMtions is surprisinS in view of the
fact that the hazard [s so welJ-known and the remedies are so simple.

Wha_Standardl are Vio ed"

OSHA 1910.J0_ (8) (2) (i|i) states the genera| requirements. More specific
information as to recogn_ed methods of compliance are provided in the
NEC. Section _00-i0 of the Code &ppLies to el! uses of flexible cords, and
requires that "cords sh&l| be so connected to devices and fittings that
tension will not be transmitted to joints ind terminals..."

_neral Conditi0ns Under Which the Haz_'d Exists:

Flexible cord is used in numerous instances where flexib_ty L_required,
and is rea_onad_ly safe if the isustaUafion, use, and m_nterumce are done
with care. _e o! the weak po_ts of a cord usembiy i_ 1:hearea in which
connec:ions are made, such as at attachment plug caps and connector

, bodies. Even v.-hen these terminations are carefully made they may in time
become a hazard, but if such connections are made without skill and care
they are e_eciaJ|y troublesome.

_ri_tiOOl,Of Hazard:

Terminations made by a m&nufaclurer are generally quite rugged and
dependable, usually molded into the cord aJulembly. But fietd terminations
are subject to the foLlowins weaknesses.

1. Cord conductors not gripped by knot, clamp, fitting or wrlppin t with
_pe.



2. Inadequateknot fails to prevent tension on the connection.

3. Flttin8 or clamp incorrect size for the cord diameter, cannot tlahten
on cord )acket.

_. Flimsy devices of the push-in connection type are not adequate for
most work-place uses. Other devices which miaht be appropriate for
residential use may not be rugaedenou|h for commercial or industrial
conditions.

_. Conductorswrappedcounter<lockwlse aroundterminal screwscannot
be properly tilihtened. Loosestrands are Likely to escape.

6. Even when connectionsare properly made, if devices are pulled apart
by use, pulling on the cord rather than on the device, trouble will
probably developover a period of time.

7. l! cordsare connected to fixtures or appliances without proper cord-
grip flttlnas the connection couldbe subject to te_ion,

S. OSHA standards permit certain cords to be spliced, but only If the
splice meets requirements suchM preventinl| tension on the conductor
joints.

9. Many lampholders applied as pendantsdo not haw proper cord 8rip
connectors,

10. If any electrical connection weakens,heat is likely to develop, causing
further deterioration and possible fires.

11. It the equipment 8roundingconductor (the green wire) we_ens, the
protection for _heequipment involved is Lost, and _heequipment
housingmay become energized.

12. Lfconductors are merely wrappedaround the plug prongs, with no
other restraint, continuoususe may damage the conductors.

13. A looseconnection, or s_'and of wire, may make contact where not
intended.

is Thisa SeriousH_ard?
. ii] ii _ _: .......... ::_ _

Fiex_le cords in general andcords on portable tools in particular are
subject to abusive conditions, because 1;heobject o_ the qQr_ is o provide: :_: -- I ii []ii -- i | ii i ___ : :

_Jexibili_. And _or the same reason, such ins_ai_tions are l_ely to be
handled, or occa_ic_aliy touched, by employees. Therefore, me weakneues
tisted above do occasionally lead to shocksandbums. Any shockcan be a
serioushazard, andburnsare certJtinly objectionable.

Some"Dots & uo _a

1. Do use approvedcords, plug caps, connector bodies and lampholders
that are substantial enough for the conditions, and have provision

°



Some (cont'd)

to t_ce the strain off o! connections and termir_

2. Do not use residential-type devices in hu:tory or other environmenu
which ere too roush for such desi|nlk

3. Do usedevices which lriP the cord jacket, ur_eu other means are
provided suitable for me conditions.

4. Make all connectionsto cords inside of devices or enciosurH.

5. l_ any spl|CllSire made in cords, be certain they are made so that • pull
on the cord wlU not apply tension to the conductor joints.

& Do be sure that personswho assembleor repair cords are trained In the
required procedures,_ mat untrained personsdo not _mper with
cords and connections.

7. it is su|lested tl_t you use approved factory.euembled cord sets as
much as possible,rather than makln8 cord sets lnplant. This preferred
method is usually no more expensive, and is certainly less troublesome.

1. Continually ur|e employees not to pull on cords to remove piu|s from
receptacles.

A_Ch_kIis: MIY beHe_iofu_:

Yes No

---....- Are your elec_rical people •wsre of these requirements?

Do you have a policy of purchaJLnllonly approvedcords
devices which are suitable tor the intended use?

Do you have an estabUshedprocedure so that only quaiUled
_...._ personsassembleor repair cord connections?

Have you made an inspection of your premises to detect any
._....._ pre-existl_ll violations which shouldbe corrected?

L6



Fzct Sheet No. &.[

CODE 2._0-_! _FFSCTWEGR_)UND|N G Plrt I of 2 parts.
CIRCUIT

TRANSFORMER -_"'--"'_.-- BREAKER POSSIIJL,E GROU14D

_ r_

_AC'I').qCE ILCSIST_ICZ / ,
4.'.- re-., _ j...., ,,,_,,',-- -.. :;-....":_..

s_Rvzcz / f ""'"" "'"_m- ' _ ,........._- , ....J QROUND-FAULT PATH
ENCLOSURE • IMPEDANCE

MUST lie LOW

_,IAGRAM_,SHOW!NGPATH OF GR UND-FAULT CU RE •
(Note: the current must return to _ not to _,_1')
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• ENTRANCE

EQU IPMENT
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!
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(CONDUIT CONTAINING CONDUCTORS CARRIE5 FAULT CURRENT BACK TO SOURCE,)



CODE 2JO-_t EPFECTWF_GROUHD|NG Par_ i of 2 Par_s.

covers the fundamentals which determine whether protective |rounding
rotects. Part _ provides someeximpies and some more spe¢lf!c tids.)

_umber o[Vlotal:|onl:
,

Near the top of the list of eleCtriCal violations |l the requirement for
effective |roundin|. _r fact lh_u in thi_ series point out wMt
equipment mould be |rejnded, and thbl fact sheet deKribes the meansby
which such|roundin| wtU lc¢ompUsh lU purpose. 1__ |rourclin| is
not provided,electricity doesstr|m|e minis. This requirement is the most
misunderstoodsubject in eiectricaJ uJety.

_h,t S_an_ard_artV_O!u_?

OSHA 1910.30_ (t) (_) slates the lenera! requirements. It wU extracted
from NEC 230-_1, and is implemented by other CFR references suchu
1910.303(b),.J0_(e) (1)(i), .304(f) (6),.30_(a)(l) (1)and.30_(h). The
NEC re"-.rence 2_0-_! is more complete, and is so fundlmen_i that it is
quoted here:

_he path to |round from circuits, equipment, !nd conductor enclosures
shaii (l) be permlment 8nd continuous, and (2) shall have ample ¢trwtn|
capacity to conduct _fely any currents ltaJ_leto be imposedon it,and
(3) shallhave impedancesufficiently low to limit me potential above
ground and to facilitate the operltion of the overcurrent devices in the
ClrC_ll_,"

_ore specificNEC requirements are found in 2_0.)3, 2_0-_7, 2_0.G, 2_0.
7_, 2_0.7_, Z_0-91 (b), a_d 300-L0.

Gen_rat C0nditipn_ Ul_der__hich !:heHuar_ Ex._sts:

Over the Life of imy trultldJa-,.lonfiuJlts may occur in the lnlul&tion which
covers conductors, 1_suchI failure allows the conductor itself to touch
conductive materials, such mltertaLs become eneriized the lame aJIthe
circuit conductor. We can reduce the dan|er of this faulty litu_tion by
"l|roundinl_". But those who think that this meansconnec',.tnI everything to
earth are overlookb_lisorneelectrical facts.

It _sessenticl to realize that the term "grounding" reclly includes
separate but related precautionary functions.

1, The first furction of |roundin| is to assure that all electrical enclosures
Ire connected tgjUl._._. This equipment-t|roundln | conductor mullt be
continuous between all enclosures;and must be extended to the source
of me eiec_ric_ system, where itiS|rounded to elu'th (_r somethlrq_
which serves in place of earth), This bondin| of eflciosures
prevenu dUferences in potential (volta|e) between enclosures-;an-_-
connect_nI _e enclosure system to _ (plumbin| or buiidin| steel)
prevenu voltates between the eiectr_c&l enclosuresand their
surroundings.

18



2. The second function of 8rounding is to make sure that when a fault to
the enclosure occurs, the circuit will be de-energized. In order to
assure this protection we must Provi_'_'ea "grouncl_f-ault path" which wilt
carry enoush current (amperes) to cause the fuse to melt or a circuit
breaker to trip. The fault current flowing thru this Path will be
impeded by the impedance o! the path, therefore thepath must be
provided in such a way that its impedanceis very low. t_e!errln 8 to the
diagram, note that 8round-fault current ,:an only flow f='om one
terminal of the transformer (source), thru a current.car_.yin 8 conductor,
and back throush the ground-fault path. This is referred to as the
ground.fault "Loop".

If a given installation provides only the first of these two essential
functions, it will limit the voltages between enclosures! however, the fault
current fiowin s throush the high-impedance $round.fault path will not rise
high enough to cause the circuit to open, therefore, the situation can exist
for unknown periods of time, permitting unpredictable hestins, sparking
and shock hazards.

Impedance includes both resistance and reactance, therefore, the hazard Is:_ i _ [J ] 7-- __ --- --- i ---- I L i i I [J]l _[.

more prevalent in a-c sytems than in d-¢ systems. The only tow-reactance
path |or alternating-current faults is that path which closely follows the
supply conductors, if the impedance o! this loop were meuured with a d-c
ohmmeter it would indicate only the resistance, which is likely to be a
small part o! the total impedance.

Description of Hazard:

Whenever a current-carrying conductor makes contact with the conductor
enclosures (raceways, cabinets, exposed metal parts of tools, etc.) the
enclosure assumes the same voltage as the current.carrying conductors at
that point. Voltage will cause a flow of current thru all available paths
|tom an energized conductor back to the source, some paths being
clesirable and others undesirable.

One hazard created is that a person touching st=chexposed metal surfaces
may provide a path through his body and eventt_ally back _.othe source of
voltage. This path may be through other surfa_:es in the vicinity, through
building steel, or through earth. This is quit_ likely to result in harm!ul,
and _nmany cases iethal, shock. But if a low-impedance 8round-_ault-toop
is provided, the voltages on exposed surfaces will be minimized. Note that
Sec. 2_0-_t uses the words "...to limit the potential above ground", but the
obvious intent of this is to limit the voltage between electrical enclosures
and any other (Arounded) surfaces.== ........ _ i -- _=

Another resulting hazard is that whenever such ground-fault current flows
it is !i_<ely to produce heat and sparking at various points along the path. h.
loop which meets the requirements of 2._0-._l will prevent sparking, will
produce minimum heat, and will pass enough current to open the
overcurrent device in a fraction of a second.

It is important to note that the hazards described above are likely to exist
in any installation where the equipment is not properly bonded together and
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to |round. This is true whether or not the electrical supply system his an
intentionmily-lrounded ("neutral") conductor.

I_ This _ Self!O,! Hazard?

The specific I_zards which exist when tools or other equipment are not
protected by Iroundlnll are covered in other fact sheets. The hazards
created wha_ Sec. 2._0-Jl is violated are po_bly more serious because one
ml|ht usume that protective |roundln| exists where in actuality it does
not. A _.wlre receptacle and cord do not provide the required protection if
the Iround-tault pith (or "loop") hM In impedance so hl|h that the f&ult is
not immediately cleared. OSHA Compliance Officers consider the
situation serious enouih that they frequently test circuits with s "Ground-
Loop Impedance Tester" which meuures the a.<: impedance a i[round fault
would encourlter.

$_ Part 2 of this fact s.hee__,,f,or more,,,,,s_lf!,¢ lnf0rm!tionon ,!PDl!c&,tion
of this Stlnda,rd.
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Fact Sheet No. _.2

CODE 250-.51 EFFECTIVE ,GROUNDING Part 2 of 2 Parts.

SOURCE CIRCUIT BREAKER LOAD

OR FUSE )

- ,...... J J

WHITE j
= 1 j J

CIRCUIT CONDUCTORS ARE ALWAYS I I
CLOSE TOGETHER FOR LOW IMPEDANCE '-- "_

DIAGRAMS SHOWING WHY THE GROUNDING CONDUCTOR MUST BE RUN
WITH THE CIRCUIT CONDUCTOL_+



CODE 2_0-_! EFFECTrVE..GROUND!NG Part 2 of 2 Parts

(Part t precedesthis,and explainsthe fundamentalsof effectivegrounding.
Part 2 uses thosefundamentalsinsome specificconditionsand exampies.)

More Abou.._Which .Standardsare.Violated"

Par_ ! of thisfactsheet refersto QSHA 1910.30_(1)(_)and NEC 2_0-_[,
which are performance requirements.Other OSHA referencesshown in
Part ! are similarto the foUowing NEC requirements=

2_0-_3 requiresthatmeta! enclosures(conduit,boxes,etc.)sha_lbe

grounded,and 300-[0 requiresthat such enclosures_al! be ioinedto_etherinto a continuous electrical conductor. 2.S0-_;7and --"_9state ma't
equipment may be grounded by one of several methods, but that the
equipment grounding conductor (whatever method is used) must be run
"with the qircuit conductors". 2J0-62 states that, when an ins_llJation of
equipment is supplied by separate connection to more than one circuit, a
grounding conductor must be run with each set of circuit conductors. 250-
9! (b)pointsout _t a metaJLicraceway system enclosinsme conductors
Lsacceptable as the grounding conductor in most cases.

SpecificConditions,Under Which me H azard....Exists.

Hazards are Likely to exLst whenever Sec. 2_0-_ l is violated. [t requires
that the path to ground=

I. "shah be permanent and continuous". (1{ the path is installed in such a
way that damage, corrosion, looseningp etc. may impair the continuity
during the life of the ins_lJation, then shock and burn hazards ,viii
develop.)

2. "shall have ample ¢arwing capacity to conduct sa.{e[y any currents
liable to be imposed on it." (Fault currents may be many times normal
currents, and such high currents may melt or burn metal at points of
poor conductivity. These high temperature may be a hazard in
themselves, and they may aLso destroy the continuity of the ground-
fault pal_.)

3. "shall have impedance sufficiently low to [Jmit rd_epotential above
ground". (If the ground-fault path has a high impecLtnce there .viii be
t_.ardous volta4;es whenever fauJit currents attempt to flow.) "...and
sha_! have impedance sufficiently low to facilitate the operation of the
overcurrent devices in the circuit" ([_ the impedamce i_ h_h, the fault
current .vL[l be limited to some value so low that the fuse or circuit
breaJ<er wL[! not operate promptly.)

One should note that 5e¢. 2_0-50, Exception, permits a grounded cold
water pipe to serve as a grounding conductor for a receptacle only in
existin¢ installations where the branch circuit does not hve a grounding
conductor. Even tn this case the resuitins ground-fault path must meet the
requiremenr.s of 2_0-_ 1.
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Descriptionof Hazard:

Some typicalhazardswhich are createdwhen thisstandardisviolatedare
as follows"

I. A metallicraceway system (suchas rigidconduitor electricalmetallic
tubing)isinstalledforpartOf the routeof the supplyconductors,but is
not made continuousfrom sourceto load.

2. A metallicraceway system corrodesor loosens,to the extentthathigh
resistancedevelopsat one or more points.

3. A non-metallicwiringsystem (nonmetallic-sheathedcableor open
wiring)isused,and no equipment-groundingconductorisrun with the
circuitconductors.

In any of these cases two types of hazard exist. There may be dangerous
voltagesbetween surfaceswhich are not properlybonded togetherand the
faultcurrentover a high-impedancepath willprobablycause sparkingand
burning.Inmany casesthishas startedfires.

So the hazards are shocks, burns, and explosions.

Some "Do's& Don'ts;
_ ii,l,

I. Do remember thatthe laultcurrentina-c circuitswillbe limitedby
the sum ol resistanceand reactance,and thattheonlylow-reactance
path isthatwhich closel"y"followsthe circuitconductors,

2. If a metallic raceway system is used, do make sure that the metallic
system is continuous and permanent.

3. In cases where a metallic raceway system is not used, do provide a
green or bare equipment-groundingconductorclose to the supply
conductors to assure that all enclosures are bonded together and to the
source,

4. Don't depend on structural metal, plumbing, or earth as an equipment
grounding conductor unless you are sure it will pass fault current
sufficient to open the overcurrent protective device immediately. The
impedance of such paths is usually too high for alternating currents.
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A Check..!i_tMay be He.leful:

Yes No

_.._ _=.. Do your electricalpeople un_erstamdthese requirements?

Do you have a standard policy of running feeders andbranch
circuits in a metallic raceway, or of providlns in Lnternii
equJpmenttroundlnS conductorwhere nonmetidU¢ raceways

___ .._ ire used?

Do you have any situations where you are depending on
buildini structure or other ground-fault paths which might

...._ ...-. have a high impedance?

In questionable sltuatloes such as above, can you improve the
sLfety by runnin8 a supplementary bondins conductor close to

..._ --- the circuit conductors?

In cases where you use a water pipe for |roundin s a pre-
exL_tins recepumLeoutlet (as permitted in Exception to 2_0-
50), have you made certain that the water pipe does provide a
low-impedace path back to the service entrance grounding

._._ .---. connection?

"_fj



Fact Sheet No. 7

CODE 2_0.a2 GROUNDING ,,OF'FIXED EOUIPMENT. GENERAL

FIXED ELECTRICAL EQUZPH.EN¢ (E.E. ABOVEe) SHALL BE GROLTNDED IF A

PERSON CAN TOUCH THAT EOUIPMENT AND A GROUNDED SURFACE

Frequency of Violations:

Almost all electrical equipment which is fixed in place (fastened at a
specific[ocation) is required to be srounded. There Ire many violatLons of
this requirement, violations which could be easily corrected.

What 5tandard,s are Violated?

OSHA 1910.30¢ (f) (.5)(iv) states the general requirements. NEC 2)0-42 is
similar, and requires thit exposed noncurrent-carwinl_ metal parts of fixed
equipment |ikely to become energized under abnormal conditions shah be
grounded under certain installation conditions. The conditions are
specified kn this fact sheet under "Do's & DonLts", but paragraph (a) of 2_0-
_2 is the most basic, and will answer most questions of the grounding o:i
fLxed equipment, It states that such equipment shall be grounded "where
within 8 feet ver¢icaJl or } feet horizonta]l of round or rounded metal
objects and subiect to contac_ by Persons".

One should note that the word "equipment" (by definition) also includes
materials such u conduit and other raceways. Therefore, Section 2._0-33
fails within the intent of 2J0-42 in requiring that metal enclosures for
conductors (such as conduit) sha!l be I|rounded in most cases.

Also piea.se note that So,orion 2J0-43, which is covered by another fact
sheet in this series, lists a number of specific kinds of fixed equipment
which are required to be grounded.

Whenever l_rounding is required, it must be effective groundinK as required
by Section 2_O-J ! and as covered by another fact sheet in thLsseries.
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Cveneral( ondltionsUnderWhi theHazar Exists:

It must be conceded that over the life of an installation xround faults wil!
occur in equipment. This is usually due to abrasion, damase, asin8 or other
abuses which break through the insulation of conductors and allow the
metal of the conductor to touch the enclosures or adjacent metallic parts.
Such an insulation breakdown might occur in the windings or other internal
functioning parts of equipment, or in ,.he wiring brought to or from the
equipment. Whenever a current-carryint| conductor makes cont&ct in this
way, the exposed metallic surfaces become energized at the same voltage
as the conductor involved, The nature o! vollmSe is that it will force
current to flow from one termiruLl of the source, out thru the circuit
conductor, and thru any available fault-current paths back to the other
source termite1. The "source" is usually a transformer or service entrance.
Fault current follows the raceway enclosing the conductors, from the fault
location back to the service entrance (or sometimes to another Ilround
fault).

It the metallic surfaces are not bonded tot;ether and to ground by a low-
impedance equipment-t;rounding conductor (such as conduit), there will
probably be dangerous voltage between electrical enclosures, and possibly
from some enclosures to plumbin 8, building steel, or other grounded
surfaces. Moreover, this dangerous condition will continue ¢o exist for an
unpredictable lenl;th of time, becasue the fuse or circuit breaker will not
open the circui'_ unless a large amount of ground-fault current flows.

Whenever exposed noncurrent-carrying meal parts o! electrical equipment
are not grounded, and are within reach of a grounded surface, the hazard
exists.

Ifthe wiringto such equipment iscarriedinmetallicraceways such as
conduit,the raceways usuadlybecome the requiredequipment-grounding
conductor. In other cases it is necessary to provide an additional
conductor, aion 8 with the current-carrying conductors, to provide the
required groundingpith.

Description of Hazard.

L_a person'sbody completes the ground-faultcircuitfrom _aulted
equipment to some other surfacea shock willresult.Or ifsome
conductivemateriaJshouldby chance complete the ground-faultcircuit,
dangerous heatinil and sparking may result. The voltage ac_'ossany gap in
the ground fault path may be almost as high as the line voltage, and the
voltage from faulted enclosure to nearby plumbing or earth may approach
Linevoltage if the ground-faultpath is not a low-impedance path.

Itshouldbe obviousthatseveralcondltlonsirdiuencethe degree of hazard.

Wet or damp locations,or mecaRic grounded surfacesin the vicinity,ate
more conductivethan wood or plasticsurfaces.Higher voltasesmay force
lethalcurrentsthru a path which would be lesshazardousat lower
voltages. And explosiveor highlycombustiblem&teria_sate more easLly
ignited by sparks than are ordinary materials,
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I,s_is a Serious,H,_ard,?

The conditions described above can and often do produce ietha[ shock
conditions. Even in cases where the shock does not kill a person, the
indirect result of the shock (failing, etc.) may be death or serious injury.

Burns received from such situations may be serious, and in any case are
painful. Arcs, sparks and high temperatures from conductive materials
may cause minor or major fires. And explosions are almost always serious,

I| | iSome Do S 6: Don'ts:

1. Do note that, in 8eneral, fixed electrical equipment must be grounded
under any of the to[lowing conditions:

a. ;/here within 8 feet vertically or _ feet horizontally of ground or
grounded metal objects and subject to contact by persons.

b. Where tocated in a wet or damp location and not isolated.

c. ;/here in electrical contact with metal.

d. ;/here in hazardous location as covered by Articles 500 through _17.

e. ;/here supplied by a me_l-clad, metal-sheathed, metal-raceway
wiring method.

f. ;/here equipment operates with any termirusi in excess of I_0 volts
to ground,

2. Do check the NEC for approved methods of grounding. Note that in
many cases the metalJ_c raceway enclosing the conductors may be
providing the required ground-fault path back to the source,
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A_Ch_klist._av _ Helpful ta You:

Yes No

Are persons responsible for your electrical installations
aware of these requirements?m m

Is taxed equipment, in |eneral, supplied by fixed wirinl
_..._ ._.. methods?

Are there any locations where a metallic raceway, or other
eCluipmenttroundin 8 conductor, is brought close to a
machine or other equipment, but not bonded to such

___ ___ equipment?

Can you find any unsrounded fixed electrical equipment
which a person can touch while touchin s other metallic

..._ ..._ sur_az:es or s_ding on earth or masonry floors?

Are there locations where equipment is assumed to be
grounded simply because it is in contact with other metallic

_._ ___ surfaces or with earth?

Lf there are cases as described in previous question, can you
verify that such contact provides a low-impedance ground-

.__ _._ fault path?

Are your employees takingspecialprecautions _nwet or
damp locationsto assurethat theground-faultpath is

__..__ permanent and continuous?

2S



Fact 5beet No, 8

CODE 2_0.43 GROUNDIN_ OF FIXED EQUIPMENT, SPECIFIC

co.¢Rou. n

C..... supPLY
cco.=u:ToRs

W SERVZNG
EQUXPMENT IN AS GROUND2NG

GROUNDING f " "_"/ GARAGE, THEATER, ETC. CONDUCTOR
CONDUCTOR

COMMON EXAMPLES OF SPECIFZC EQU2PMENT WHICH MUST BE GROUNDED

Frequency of violations,

Electrical equipment which is fixedin place is required (in general) to be
grounded. And certain items of equipment are so_f|¢ll|y named as
requiring this protective feature. These requirements have been enforced
by most local authorities for many years, but there are still many
violations,

What Standards are Violated?

OSHA 19t0.30_ (f) (5) (iv) states the specitic requirements, supplementin 8
the general requirements covered in Fact 5heel No 7. The NEC reference
covering specific equipment is 250_3, and it lists ten kinds of equipment
which are required to be grounded r_Rard!_ o( VOltage orol:her
conditions.

There are two other _act sheet_ in this series which cover the more general
and basic groundm 8 requirements, and which preferably should be read
prior to reading this sheet. Please refer to Code 250-51 on Effective
Grounding and Code 2:50_2 on FLxed Equipment, General.

The specific kinds of equipment which Section 250_3 requires to be
grounded are bstecl hereinafter under _Oo's & Don_s".

General Condition_ U.nde__hich the H_rd Exists:

The other fact sheets mentioned above will be helpful in understandin s why
most eiecrical equipment is required to be grounded, and how effective
grounding will minimize related electrical hazards. Those more general
discussions explained that insulation breakdown in enclosed conductors can
allow fault current to flow thru the faulted conductor, onto the metal
enclosure, and thence thru any available paths back to the source of power.
Section 2_0-_2 describes general conditions under which fixed equipment
should be grounded to reduce this hazard.



in becornin| more specific, _. 2J0._3 lilt# certain kinds of equipment
which must be |rounded re|ardles| of whether_r no_those |ener&l
;ondltionlexilt. These spot|tic requirements are basedon the
characteristics of the equipment, on the ways it Is likely to be used, and on
the accident experience records.

_scr|otlon of Huardt

ExpoNd noncurrent-e._rryln| metal I:_rts of fixed equlprnent may become
ene_6ted at some tirne durln| the Lifeof any |Mlr_Jation. Whensucha
fault occurs the exposedrne_l pmr_ murne the marnevoitsle u the
faulted conductor! and even voi_aes of less man 120V can be lethal.
These differences in potentJaJ may exalt between the faulted encio|ure _u_d
other electrica! enclosures (suchu boxes,conduit, etc.) or betw_tn such
enclosuresand other rnetslllc surfaces in the vicinity. The voltqes wil! be
minimized, and the dan8er eliminated, if all _ch conductive surfaces are
bonded toaether by an effective equipment |roundln 8 conductor, in such
an installation aJl equiprnent-lroundlnl conductorsfrom the entire
electrical system eventu&liy join toaether at the sourceof the tystern, and
at that point are |rounded to the |roundln| electrode (usuldly the w&ter
pip s).
Anomer hazard present if equ|pment is not |r_Jnded I_ required Is the
possibility of sparkin| #rodheating at points where a |round-fault path
encounters partial contact or hiih resistance. This can cause burn#, fires
or explosions.

[_,_LS a,,Serious,,,H_ard?

The conditions descrkbed_bove is_d in the tact sheet on _<:. 25042 can
and often do produce lethal shock currents. Even in caseswhere the lh_
cloesnot kill a person, the indirect result of the shock (faliin|, etC.) may be
death or serious injury.

Burns received from suchsituations may be serious, and in any ca.ie #u'e
painful. Arcs, sparksand hi|h temperatures from conductive rnateriabm
may cause mknoror major fires, or explosions.

1. Do notice that 5ec. 2_0-_2 requires electrical equ_ment to be grounded
unclercertain |enermdconditions.

2. Do notice tt_mt_:. 250-5! and other ,:ode sections require |roundln| to
be done in such a way that it will provide effective protection.

]. Don'_assume tha_te[e_.-tric&lequipment is properly |rounded un|e, you
are cer_ that the equipment bmbondedto|ether and b_..k to the
source, elmer by conduit or a separate conductor.

_. Do note that Sec. 250_3 s_atet that the exposed noncurrent-ctrryln|
mete! parts of the foilowinl kind of equipment, re_#u'dleu of vo[_ie,

• shai! be grounded.
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_m|"Do's • Don_s,t (¢ont'd)

a, Switchbmird frames and str_:tures supportinllswitchinlt equipment

b, Generator and motor frames in an electrica|ly operated or|an

c, Frames of motors

d. Control|er casesfor motors

e, Electric equipment of elevators and cranes

f, Electric equipment in llaralest theat_s andmotion picture studios

I' Electric sllns and uloclated equipment

h, Motion picture projection equlp_t

i. Equipment suppliedby Clus 1 and Cbuis2 remote control and
sillniUn| circuits, in somecues

j. Lillhtlnt fixtures

J. Note that there are a few special exceptions to these 10 Items.

A__Ch_M:;k,_is_,,,,,May bt He|oful,_. I;,0Youl

Yes No

Does the premises involved contain any of the kindsof
equipment specitied above? (If not, the followin| items may

,..- -.-. not be of interest to you),

Are the personsresponsible for your electrical lns_llbitions
.... -_. aware of mese requirements?

Doesyour orlllmization hive policies whichwould normally
......_._ luure compliance with these requirements?

Is suchcompliance normally i_su_edby llroundinli throuih me
_._ .._. metidi_¢ raceway enclosm| me supplyconductors?

Or by meansof in add|tiormi conductor run with or close to
.... _... the supply conductors?

Are there locations in which an equipment liroundln|
conductor (/or example, conduit) Lsbrou|ht close to one of

_._ ..-- me specitied kinds o! equipment, but Lsnot bonded to it?

Lf mere are any suchlocatiomk and simLLIrviolatiorm are you
institutln| a procedure for providing the required con'_uous,

..._ ..._ low-_mpedince around-fault path?
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Pact _t No. 9

CODE 2J0..8:1 GROUNDING OFEOUeME_ CONN[C_D I|Y CORD & ,,p.I.UG

Ftl_ue_ ot Violation_t

On almost any list of e|ectricgl vioMtions m_ requirement a_ears mort
fr_uentiy. P!.obable re_ aret (1) mis type of equipment is socommon;
(2) wine ot the requirementshave been added to exls_ codeswlmin the
lut tO years! (3) _opUcatlon of some of me rules requires same judlimenz;
and (_) continuousvili_e is requlr_ _ormUnukincomp_e.

What Star_dardsare Vi01_ted?

OSHA 1910.30_,(t) (J) (v) states somespecltlc 8rid some lenersi
requiremcmts. The NEC reference is 2J0-_J, which states that (in most
insl:a_ces)exposednoncurrent.<:arryin| metal parts of cord- andplu|-
connected equipment whicl_are Liable to become _lzed, shtl| be
grounded. The conditionsunder which8r_jnd_n| is required cJn be
summarized, in IleneraL,u foilowst (a) hazardous locations (u described in
Art J00.Ji7 of the NEC)I (b) when operated at more thaa |_IOvolts to
|round! (¢) ¢erta_ residenttJLIi_opUcat_orul;(d) _ other than res_dentlal
occIJpMlc_es_1) sp4K:|_|¢types o_ too|$ 4fld &pp||gJ_es9Mtd8lly _00_ or
appliances Likely to be usedin d4mp or condm:tive locationk These
conditions are turner described under "Do's& Don_=" in th_ tgct sheet.

An_er flc__sh_ in mL5series covers 5e¢. 2_0.J1 "Ettec,Jve Groundin|",
_d Wilj_ _ipfU| _ undersumdin| what "|ro_ndinll" is suppoud 1:odo, and
how it Canbest be accompLi_ecl, The _a_:_meets on Sec, 2:)0._2 & 2_0-_3
explain the 8roundel of _ equipment.

_fiqrli...._gn_ll;ions Under _Ich _e Huard _Is_st

The reuoru for lroundinl fixed equipment, u covered In other fact sheets,
also apply to ¢ord-_l-plu|-connect_ equipment. But the problem is
greater with _he la_er _or several ressor,k one ol which is Vmt me cord-
t_J-giu| ¢onnec_on doesnot automatically provide the |roundhl
concluc_orusu_ly av,IJ_J=l, for fixed equipment w|red by means ot
me_/_ic-r_ceway system.

5l?



There seems to be very little question amonE employees about the
requirements in Para|i'aphs (a) and (b) of 5ec. 2_0._i (above). H_ardous
locations obviously require this extra precaution aEainst the possibllir/of
sparks due to |round |lults. And it is fairly well-known that hisher voltages
increue the hcl_ards of shock and burnin8 to the extent that equipment
operated at more than ! J0 volts to around must be IIrounded.

But the question (and violations)seemto tin most frequently with respect to
Parqraph (d) which r_mes cer_ln equipment and certain additional conditions
under which protective sround_| is re¢pJlred. The appliances and tools named
are those which are used, or are Likely to be used, in more conductive
situations. Appliances containln| coo;in| or chllLInE machines are likely to
produce conder_Mtien, which makes Idl _r|aces mere conductive; tools or
appliances usin| water have the lime poMlbUity! h_d-held tools mike
continuous |ood contact with the hand! -oo_ used out-or-doors involve the
possibili_y o! shock current returninll thru the elJ'th. These conditions, and
accident records, in:lluenced the writin| o! Parqrmph (d).

Some items o! equipment which are not specifically named are not required to
be grounded 1! used in an office environment, with nonconductive floors. But
the same i_em, l| used in a factory with concrete floorlk/hould be grounded.

Most authorities interpret the words "damp locations" and "conductive
locations" to mean locations in which the _ is "damp" or "conductive", so
that a person cannot emily escape from the cot_uctlve surlace. The presence
of a few conductive s,Jrfaces, other than the _loor, would not necessarily
impose the same desree o! h&zard u would the conductive floor.

_scrL_tiOn of H_.zard,

I! a person's body completes the Eround-fault circuit from faulted
equipment to some other surface, a shock wili result. Or IX some
conductive material should by chance complete the 8round-fault circuit,
danEerous heatin s and sparkin s may result. The voitase across any SaP in
the around-fault path may be almost as hiSh as the line voltase, and the
voit&ge from the faulted enclosure to nearby piumbin s or earth may
approach line voltage 1! the around-fault path is not a low-impedance path.

It should be obvious that several conditions influence the deEree o! hazard.
Wet or damp locations, or metallic &rounded surfaces in the vicinity, are
more conductive than wood or plutic surfaces. Higher voltaEes may iorce
lethal curren_ thru a path which would be less hazardous at lower
voitases, And explosive or highly combustible materials are more easily
ignited by spaf_s than are ordinary materials,

b _i s,I Serious Huard?

The hazard involved with cord- and plus-connected equipment is as serious
as that involved with fLxed ec_uipment, but the frequency o| use and of
vio_tions is much greater. The conditions can and often do produce lethal
shock currents. Even in cues where the shock does not kill a person, the
indirect result o5 the shock (fallini, etc.) may be death or serious injury.
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Burns received from such situations may be serious, and in any cue are
painful. Arcs, sparks, and hl|h temperatures from conductive materials may
cause minor or major fires. And explosions are almost always serious.

S e"Do's on'.s

I. Do note that requirements for sroundln I of fix_._.edequipment are
covered in other soctions of _e Code.

2. Do note that equipmentwhich is fixed, or stationary, or por_bie, is
covered by this section if such equipment is cord. and plu_oC0nnected.

3. Do provide |roundin| for such equipment in hazardous locations; or
when operated at more than l J0 volts to |round.

;. Do provide troundins for: (l) refrl|erators, freezers, and air
¢onditionersl (2) ¢lothes-wuhinl| , ciothes..dryinlh dish°wuhin t
machines, computer equipment, Bump pumps, electrical aquarium
equipment; (3) hand-held motor.operated tools; (4) motor-operated
appliances of the followtn| types: Hed|e clippers, lawn mowers, snow
blowers, and wet scrubbers; (J) cord- and plu|-connected appliances
used in damp and wet locations or by persons xtandin I on the ground or
on metal floors or workin8 inside of mew| umks or boUers; (6)tools
likely to be used in wet luld conductive locations! and (7) portable
handlamps.

_. Do note that there are special exceptions to these rules where low.
voltise insuiatinlt transformers or double-insulated tools are used.

6. Do note that offices in most cases are not considered "conductive

locations", but that factory areas havin I concrete floors usually are.

Chec.kiist_Ha._ be. Helpfuh

Yes No

Are your electrical people iv'are of these requirements?
m m

Do you have a standard procedure of providins groundins-type
receptacJes wherever equipment requirinl| 8roundin 8 is |ikely to

•--- "" be used?

Have you checked older inst_llations to assure that the old 2-wire
cords and pluis have been replaced to provide 8roundin s where

"-'- "-" required?

Are your aware that water coolers, dehumidifiers and cooled
vendin8 machines have re|ril|erat3nl| units and are required to be

---, .--- grounded?

Do you have any office-type appliances, such M electric
•.-- ..-- typewriters and fans, which are sometimes used in factory areu.

I!appliances as above are used inareM havin s concrete floors,
-..-- ,---- are they equipped for proper troundinK?
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Fact Sheet No. lO

CODE 2_0-_9 METHODS OF GROUNDINC, CORD- ,& PLUG-CON, NECTED E(_UIPMENT

PIG-TAIL

PLUG DOES NOT HAVE "_ (
FIXED GROUNDING PRONG EXTERNAL GROUNDING WATER PIPE MIGHT BE

CONDUCTOR, IS NOT DISCONNECTED WHILE CORD
PART OF CORD ASSEMBLY REMAINS CONNECTED

TYPICAL V_OL._IONS OF REQUIREMENTS FOR DEPENDABLE GROUNDING
iii11 i

Numberof Vio!ations-

A large number of violations of this requirement exist, partly because of the
wide use of cord- and plug-connected tools and _opIiances, and aLsobecause
many installations were made before these groundir_ requirements were
widely enforced.

_/ha_ S,,_andardsare V!olated?

OSHA 1910.503 (a); (b) (1), (b) (2); 1910.30_ (f) (_))(f) (6) (i); and 1910.305 (g)
(I) (i) and (g) (2) (iii) all bear on this requirement. Section 2_0-_9 of the
NEC is more specific, and states thatcord- and plug-connected equipment
shall be _-ounded by one o_ 3 methods described. The requirements of this
section are more easily understood if the fact sheet on "Effective
Grounding" Code 2_0-51 is read first. The basic requirement of both
sections is l_t the equipment-t_rounding conductors must be run with t_e
power suo(_lyconductors. Any otherarrangement probablywillnot fill the
need fora pare which ispermanent, continuousand low-impedance. More
s_:_-',¢ificrequirementso_ 1_issectionare found hereinafterunder 'rDo's&
Don'ts".

Please note that Sec. 2_0-_9 merely describes the method by which
grounding must be accomplished. Whether or not a piece of equipment is
required to be grounded is covered by other sections and other factsheets.
5¢,e 2_S0-_2, 2_0-43 and 2.SO._,S.



CieneraI Conditions,,,,,,UnderWhich the Hazard Exists:

At any time during the life of electrical equipment there is a possibility that
the insulation may fail and permit the enclosures or other non.current-
carryin 8 metal parts to become energized. The required equipment-
grounding conductor must accornplLsh two things in order to provide the
protection desired. First, it must bond all of the electrical enclosures
together. TI_$ means that the equipment, the raceway, all metal boxes,
p_nelboards, plates, covers, etc., are 8rounded by means of a continuous
metallic path between them and eventually to ground (at the electrical
service entrance). This first requirement assures tha_i _ere will be no
danger in touching such parts and other grounded surfaces, because there
cannot be a danEerous voltage between two surfaces which are bonded
together. The second requirement of the equipment grounding conductor is
that it must provide a path which will carry enough current to cause the
overcurrent protection device (fuse or circuit breaker) to shut off the flow
of current when a ground fault occurs.

Cord- and plug-connec.ted equipment is usually subject to more abuse than
equipment supplied by the fixed wiring to the receptacle. If the grounding
conductor is protected as weU as possible in__thecord- and plus assembly,
and is arranged so that the groundint[ connection will invariably be the first
to make and last to break contact at the receptacle, we have reasonable
assurance of safety. Poor maintenance or make-shi_t repairs usu_ly result
in loss of continuity of the protective grounding path.

Description of Hazard=

There is a shock and burn hazard whenever electrical equipment incurs a
fault which energizes external metallic parts. If cord- and plug-connected
equipment is not properly grounded, the voltage between the metallic parts
and other surfaces in the vici_t7 may be sufficient to cause harmful or
letha! shock to a person bridi_bng the gaP. Or, a piece of conductive
material becoming part of such a ground-fault path may cause sparking and
burning.

This section of the requirements describes methods which have proven to be
effective and sufficiently durable to withstand typical conditions of use.
Any method other than the approved methods probably will not prevent
dangerous voltages between a faulted tool and surrounding conductive
surfaces.

Is This a Serious Hazard?

The fax::tsheet on Sec. 250-4.S covers the types of cord- and plug-connected
equipment which are required to be grounded, and points out that lack of
grounding can be serious hazard. Resultini[ shocks, burns, fires, or
explosions have resulted in deaths and serious injuries. It follows, then, that
if such equipment is not grounded by the al_Droved method.s those hazards
are Likely to exist, and are Likely to be serious.
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Some "Do's & Don'ts":Ill

1. Do make sure that receptacles of the grounding type are provided in
areas where equipment is required to be grounded.

2. Do make sure that equipment required to be grounded is grounded by one
of the methods described in Sec. 250-59, (a), (b) or (c),

3. Note that Par. (a) (referring to cord in a metal enclosure) and Par. (c)
(cords part of a piece of equipment) cover very unusual arrangements,
therefore, those paragraphs are not repeated herein.

8. Note that Par. (b) describes the conventional method, the method
provided by almost all modern tools and appliances, as follows: "(b) By
means o! a grounding conductor run with the power supplyconductors in a
cable assembly or flexible cord that is properly terminated in an approved
grounding-type attachment plug having a fixed grounding contacting
member. The grounding conductor in a cable assembly may be uninsulated;
but where an individual covering is provided for such conductors it shall be
finished a continuous green color or a continuous green color with one or
more yellow stripes."

5. Do observe that a grounding conductor run from equipment in the form
of a separate conductor, not in the cord assembly or not properly terminated
in an approved grounding-type plug, is a violation of Par. (b).

6. Do note that the receptacle supplying the equipment must provide the
continuation of the grounding path, back to the electrical service entrance,
and that this path must meet the requirements o( 250-51 and 250-57.

A Checklist_,lavbe Helpful:

Yes No

Are the people who purchase, use and maintain this type of
--.-- ---- equipment aware of these requirements?

Does the fixed wiring of the premises provide the inherent
----- ----- equipment-grounding path as required by 250-51 and 250-579.

If not, are you proceeding to install the necessary protective
grounding conductors to all receptacles where equipment

--.-- ----- described in250--_5 islikely to be used?

Where existing equipment is found to be improperly grounded,
are you replacing 2-wire cords and caps with 3-wire cords

_._. ---- having approved 3-prong grounding-type plug caps?

In replacing cords as above, is care being exercised to assure
___ ...._. that all connections are made in an approved manner?
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Fact Sheet No. LL

cooEz_0-_ALT_R,N,ATtNG-CUR,R_NTctRCu,,rrs,,_SYS_MSTO_,,_EGROUmOEC;

. TX_.,SPO_,ZR SE,VtCZE._UZ,_,SECONDARY (TYP ICAL ..
(TYPICAL) :_-PHASE 208 V , --_ I 3-P_,$E

0- 240 or 480 v

--7 _ _. i _--

_ ' o_,_o_ o--
" .8.,..I., _ i M.B..,.'

t ..... 9 _

EQUIPMENT

(SYSTEM NOT

MA]:N BOND]:NG JUMPERS t REQU]:RED IN GROUNDED SYSTEMS

Frequency of Violations:

A Large number of violations are found, which is surprising because the
requirements have been in electrical codes for many years and the required
connection is supposed to be made at the time the elec'_rica! system is
instal|ed,as a part of the I_rmanent, fbced wiring of the building.

Wha_ 5_andards ar e Violated?

OSHA [910.30_ (f) (l) states genera! and specific requirements. NEC 2_0-_
covers the most common power supply systems, and states that cer_jn
typesof aiternating-currentsystems and circuitsshallbe grour_led; which
means that an intentionalconnection(ma_n bondingjumper)shah be made
from one of _e elecu'icalsupplyconductorsto the serviceequipment
enclosureand to earth(or to some conducting_ody which servesinplaceof
ear_). Paragraph (a) of the referenceSectionrequiressystems lessthan _0
voltsto be grounded only ifthey are exposed to the poss_bilitieso! higher
voltages. Par.(b)is most widely applicable,and requiresttmt sys_ms of _0
voltsand over be ground_l i!they fall_ncertaincategories,mainly up to
certainvoltageratings.Most questionsas to the requirementare answered
by 5ub-parasraph(b)(1)which statesthatsystems stmH be &rounded "where
the system can be so grounded thatthe maximum voltageto ground on the
ungrounded conductorsdoes not exceed l_0 voi_sn. Sub-paragraphs(b)(2)t
and (b)(3),extend the requirementsto two specificsystems of slightly
higher voltage ratings, _x_meof the other more speci!ic provisions are
discussed hereina!ter under "Do's & Don'u".
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General Cond!tions Under Which the Hazard Exists"

Much confusion exists because the Code uses the word "grounding" to mean
several different things. It is most important to distinguish at this point
between "system grounding" and "equipment grounding". The distinction is
that system grounding actually connects one of the curren_-carrvinE
conductors, 8s from the terminals of a supply transformer, to ground;

• whereas "equipment grounding" connects all of the noncurrent-carryin_
metal surfaces l:oge:her and to ground. The subject of equipment grounding
is treated in other fact sheets in this series, and it is recommended that the
sheet on "Effective Grounding (2_0-_1)" be read first in order to better
understand how grounding protects people.

Equipment zroundinlz does two essential things: it bonds ai! surfaces
together so that there can be no voltage between ¢hem_and it provides a
ground-fault current path from a fault location back to the e|ecricai source,
so that the fault current will rise to a level high enough to operate the
overcurrent protective device.

System ¢:rounding aL_odoes two things: it provides the final connection
from equipment-grounding conductors to the grounded circuit conductor
thus completing the ground-fault loop; and it solidly ties one circuit
conductor to "ground", so that voltages from any source cannot cause
harmfully high voltage-to-ground. It should be noted that equipmen )
grounding -- bonding all electrica| equipment together and to ground -- is
required whether or not the system is to be grounded.

From a grounding standpoint, then, the only difference between a "grounded
electrical system" and an '_Jngrounded electrical system" is that the "main
bonding jumper", from the service equipment ground to a current-carrying
conductor, is omitted in the ungrounded system. (See Diagram).

It can be seen that when a ground fault occurs in a _rounded system, the
fault current will immediately find a complete "loop" from the faulted
conductor, thru :he equipment grounding conductors, and _ina.[ly :hru the
main bonding jumper to the grounded conductor at the service entrance. 5y
contrast, when a ground fault occurs on an ungrounded system the fault
current does not find a complete loop, so no current flows, and nothing
happens except that the system has now become an "accidently grounded
system". L_a second ground faul_ should occur to complete the loop, the
current would flow between :he two faults, hopefully clearing at least one
of :hem.

In an ungrounded system, then, it is advisable to use some detection means
to locate and remove ground faults; and persons who operate :he system
ought to be aware of the si_ation. 5ec. 250-5 requires the most common
systems to be grounded, but permits certain systems to be operated
ungrounded, on :he assumption that the operators of the latter systems will
maintain :hem in an appropriate manner.

Description of Hazard:

A hazard to employees exists whenever a ground-fault occurs _nelectrical

o
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equipment; and the soonerthe fault is clegred the lessthe exposure. The
systems which have the intentional groundingconnection will clear ground
faults immediately, and the ground fault path is predictable. Ungrounded
systems have somewhat unpredictable performance whenground faults
occur, including the possibiliW of unknown voltages to ground. These
hazards could be tolerated in some systems, with appropriate precautions,
but cannot be tolerated in the systems described in 2._0-5. One of several
reuons is that these systems are frequently used to supply Lighting and
other loads which employeesare likely to contact, Suchcontact can result
in shocksand bums,

_. _i s a SeriousHazard?

There is always the possibility tl_t shocksand burnswill be serious,but it is
not accurate to say that a violation of thia requirement invariably leads to a
serioushazard. [:{the equipment is properly grounded,u described in the
fact sheet on "Effective Grounding" (250-51), and if the ins'..tlJation is wel|
maintained, the hazard of leaving the _ ungroundedmay not be
serious. But the dangerof unpredictable voltages from lightning and other
unusualsourcesshouldnot be overlooked, and this danger is more prevalent
on ungroundedsystems.

Some"T)O'S& Don'_s":

I. Do ground al! AC systems of less than 50 volts if such systems are
exposed to the poss_iJity of high voltages (as required by 250-5 (a)).

2. Do ground all AC systems supplyingpremises wiring, under any of the
foLLowingconditions (as required by 2_0-5 (b)):

a. q/here the system can be sogrounded that the maximum voltage to
ground, on the ungra_nded conductors, does not exceed i_0 volts.

b. q/here the system is normally rated _80Y/277-volt, 3-pha_e, _-wire in
which the neutral is used as a circuit conductor.

3. Do note tl'_t the requirements for the eclu!r)mentgrounding conductor
remain the same whether or not the system is permitted to be
ungrounded.
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A ChecklistMay be He_pfu!:

Yes No

Are the personsresponsiblefor your electrical installations
•--. --=. aware of these requirements?

I

Are they aware that these requirements apply to plant-wide
electricaJ systemsandalso to separately-derived systems

_......_ servingonly parts of the premises?

If your premiseshasa 2tO/120-vo|t, l-phase, )-wire system, is
_... __. the neutral grounded?

If your premiseshasa 2011/120-volt, 3-phase, t-wire system, is
_._ .__ the neutral 8rounded?

if your premiseshasa 2t0/120-vol% 3-phase, t-wire system, is
.--- -..- the midpoint of onephase8rounded?

If your premises hasa t$0Y/277-volt, 3-phase, t-wire system,
--._ --._ with 277-volt loadconnected, is the neutral grounded?



Fact Sheet No, 12

coo 2o.2 LOC ,,TTONOV,,,,O,V  CU RENT,P VtC

Fre_,uency of ,V,iolatio,ns:

I Hundreds o! violations of this standard are found each year. Comptiance is

easy in new installations, but in existin 8 installations the correction
becomes less convenient. For this reason the violations are found more

! frequently in older buildings, particularly industrial occupancies.

What,S.I.andardsare V.io!ated?

OSHA !910.30,(e)([)(iv)statesthe generalrequirements, More specific
inlorrna:tonand exceptionsare statedinNEC 2_0-2@,which requiresthat
overcurrenIdevicesshallbe locatedwhere they willbe:

a. Readily accessible

b. Not exposed to physicaldamage

c. Not in me vicinity o! easily ignitible material

d. Where each occupan', will have access to the devices protecting his
occup_y.

Ar'_icle tO0 of _e NEC defines "readily accessible" as follows= Capable of

being reached quickly, for operati.on , renewal, or inspections , without
requtrm_ _h_se to whom ready access is requisite to climb over or remove
obstacles or _o resort to potable ladders, chairs, etc.

With respect to Par. (d) above, the word "occupant"is 8enerally interpreted
to mean _e _ occupant, not necessarily every man, woman and
child who may be on the premises.
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There are three exceptions to the requirement for ready accessib|llty, but
they do not change the common applications of the rule. Exception No. l,
referring to "services", covers certain rather special arrangements of
service overcurrent protection, at the sources of building power. The
exception referring to Sec. 3_-L2 is for overcurrent devices located on
b_SWays, which may be located at any distance above the floor. The reason
for permitting this exception is that the busway installation provides so
many advantages over other methods of distributing power that the
compromise is acceptable.

Ge.n..eralCondit|ons Under V/hich theHazard Exlsl;s:

Overcurrent devices are installed to protect conductors and equipment from
the destructive effects of overcurrent, which may be due to overloading or
to faults (short circuits and grounds). Such protection Is always provided by
either fuses or circuit breakers, wh|ch function to open the circuit in case
the current flow exceeds a safe value. _erload relays, being more
sensitive than fuses and circuit breakers, are,commonly used for &ddltlona!
overload protection of motors,

Most fuses and circuit breakers operate at elevated temperatures at least
some of the time, and on occasion they may emit flaJhes or sparks. The
functions they perform require proper operation and maintenance because of
the tremendous amounts of energy likely to be handled during a fault.
Overload relays have to be inspected periodically, maintained properly, and
occasionally replaced. Also, when troubles occur, it may be desirable to
reach any of these devices quickly.

In many premises the original instal_tlon of overcurrent devices may have
been in compliance, but subsequent activities have resulted in violations. It
should be obvious that material stored, or inadvertently placed, in front of
such devices usually creates several hazards. At the very least, material
blocks access to the devices, and it may also expose them to physical
damage. [f such n lterials are readily ignitible, a fast spreading fire may
resu it.

Physical damage often results when ave#current devices are located where
they can be struck by l_ft trucks or other vehicles, by crane hooks, by
materials being handled, etc.

A less common violation is the situation occasionally found where an
employer's premises are supplied by an electrical feeder over which the
employer has no control. The Code requires that an occupant (usuaily the
employer) must have access to the overcurrent devices for his premises. In
some cases the requirement may be fulfilled if a responsible management
representative is available whenever employees are on premises (as in the
case of multi-occupancy premises).

Descript.!on .0.f H.,.azard=

Whenever overcurrent devices are installed where they are not readily
accessible they are likely to be neslected, and neslect is Liable to lead
someday to a violent failure. Also, when such devices are not within reach
from the floor, there will be a temptation to operate them with sticks,
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metal rods, ropes, etc., which are uncertain means and may damqe the
operlttn| mechanism. Dependence on portable ladders is undesireUle for
several reuons, one of which is that employees frequently resort to s,mdins
on a box or chair rather than flndln| the ladder.

Nelllected overcurrent devices may overheat, or s_lrt fires when they
attempt to interrupt lar|e fault currents.

In many cases overcurrent devices also serve u dlsconnectin| means,
therefore, it may be necesslr/to reach them quickly when troubles occur.
The time lost in cllmbin| over obstacles or findintl ladders may cause a
minor incident to become a major hazard.

is _[s a Serious Hazard?

in most cues thbl vloLItion ml|ht not be considered a serloul huard,
althou|h It has caused some serious ace|dents` Violations which result in
falls, or in small fires may or may not be serioul. And stall! fires which
become saree fires are Likely to be serious huards to employees.

_me DQ's & I_)ont's"t

I. Do mike sure thlt all new insta[bltlorul comply with these r_luirements.

2. Do institute a pro|ram to brln| exlstln| lnltal_tions into compliance as
quickly as possible, start;ns with the most objectionable instances.

3. Don't depend on ladders, boxes, ropes, chains, or hook-sticks as
substitutes for proper location o! overcurrent devices,

_. Do maintain a continuous vii|lance to mike sure the boxes, cartons,
material in process, waste, racks, etc., are not permitted to accumulate
in front of switchbo4Krds, pa_eibo4rds, fuses, circuit breakers and motor
controllers,

_. Do not locate these devices so close to the floor that they will be subject
to abuse and wUl be difficult to maintain.



A _eckJlst_Ma_be H.elDfuls

Yes No

Are the personsresponsiblefor your electrical lnsuillations
_i..... aware of these requirements?

Are there any lnlt41|liitiOrilunderwayat this time which should
.... __ be oh,eked for compliance?

Are there any fused switches, circuit bretikers or motor
controliers located wire the top of the device hasherthim 61_

..=. _ feet above the floor?

in any casesas describedabove, canthe huard be abated by
..._ _ movin8 the devices to moreacceslible locations?

Are there locations where a permanent ladder, platform or
..._ ._... catwalk ml|ht be the only solution?

DOyouhave a lenutne ¢ontinuinli prollram of ¢heckln| to
make sure that obstacles are not placed in front of
switchboards, pineiboards, fuses,cir_lt breakers and motor

...._ .__ su|rters?
Q

W,'herephysical damale is a problem and relocation is not a
goodsolution, are you providin| Ilutirdrails or bars in front of

.._....... suchequipment?
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Fact Sheet No. 13

CODE _00.9 SPL.IC_ IN_£X_LI_ CORDS

EXTZNSXON CORD| PJ_¥
LIE CONNECTZD BY _S T_IPJI $_ NO_' lIE
OF CORD-CONNECTOR P._]C ZN CORDS PROPE_¥ MADE SPLICES
BODZES 6 PLUG C_PS MAY BE USEO TO REPA:_R

CORDS

Fre_uq_cy o_ ViolatJ0nst

Flexible cords 8re very widely used, and are essential to many applications.
But they sre frequently mhJused,snd improper splices ue common
indlcstions of, and examples of such misuse. For _ reasons mls rule is
usually foundon LLttsof standards most frequen'dy violat_

Whst Standsrds are Vlollt_?

OSHA i9|0.30_ (t) (2) (iL) states the 8eneral requirements. NEC _00.9 is
similar and states that "flexible cord sl_li be used only in continuous leniths
without splice or tap", but that "hard service cord" [see _00._) of #t_ or
Largerrely be repaired if spliced so that the splice retains the safer/o! the
cord being spliced.

These references are implemented by Sic. LLO.12of the NEC, which
requu'es work to be done "in s neat and workmanlike manner", and Sic. 1l O-
1_ whic_ adds the followin| requirements=

l, splicing devices s_ll be suitable for the purpose

2. soldered splicesshall be mechanically and elec_ically secure before
soidermt

3. splices and joints shall be covered with an insulation equivsJemt tO that
oi _e conductors,..

_nera.]_ ConditionsUnder_Which the_Husrd _ists=

Sic. _00.7 and Sic. _00-t outline the conditions under which flexible cords
may and may not be used. Ct_viously the conductors Lnflexible cord Ire not
8.11well protected from physical abuse u are the conductors in s _lxed
wiring" method. Therefore, the outer coverinl of the cords is frequently
dsmaled tO me extent that the insuMtlon on the indLviduatconductors is
exposed,and this insulation soonfai_ l_ the rern&inderof the cord Is still
in 8ood conditmn, and i! a repslr SPUct d properly made, the ¢or¢1may not



be any more of a hazard than it was orlslnaiiy. However, a cord having
several splices in it would seem to indicate that the cord Is misapplied or
misused, and Compliance Officers become concerned about the hazard
which must have existed In elch cue just before the replir was made.

Somei:imes splices ire made to len|then a cord, or to tip off two cords from
one. This is an outrlsht violation, and indicates that the cord is not beins
applied as permitted in 5ec. _00.7 and a.

Where splices are permitted and necessary they must be made with proper
materials and with 8rear care, otherwise they become an especially
vulnerable pitt of the cord Msembly.

_scriotion of Hazard:

In certain well_rot_¢_ applications flexible cords may consist of
conductors havin E no ru||ed outer coverlnl|. In such construction any
damalle to the insulation will almost cer_lnly expose the live conductors,
therefore such cords should IieneraJly be replaced rather thin lttemptin s a
repair. Such cords are suitable only when attlched to a small appliance, in
lenlth not exceedin 8 i feet. Examples are "lamp cords" and '_ip" cords.

[n 1:heheavier-duty construction, which is more suitable for most
commercial and industrial premises, the addl¢lona| protection o! the outer
covering makes possible a reasonably safe repair, and sires one some
assurance that the cord is worth saving.

Whenever the cord insulation is damaged, the exposed conductors may find a
current path throush persons or thru materiaL_ in the vicinity, i! splices or
repair-splices are made, the frequency of failures seems to increase, either
in the splice or immediately adjacent to it. Thus the possibility of shock and
burns increues rapidly a.s the number of splices increaJes.

_is a Serious HuI, r_?

Lf shocks or burns are received directly from the exposed cord conductors,
injuries are usually not serious becluse a person is not Likely to make a good
contact with such a small exposed area and because he can generally escape
from the contac'c quickly. However, there is always the possibili_ that in
unusual circumstances he may not be able to disensage himself quickly, or
that the contact with the conductor_ might be made by other, _rs_r
surfaces, which could infect a more damag[nt| shock or burn.

Some _'.'Do's& Don_s,:

1. Do maJ<eit 8 policy to use c_mplete cord sets (plug cap, cord, and
connector body) where extension cords are needed.

2. Do use several cord sets for temporary extension needs, properly
interconnected by Approved devices, rather than sp|icing.
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3. Don't tap off a branch from a cord to provide for two appllaJ_cesor tools.

_. Do discard me tnexper,live llllht-<luiryfiat type cords tamer then
attempting to ropalr-lpUce them.

_. Whenmakinga repa_r-q:iice to the heaw-ducy cords, do make sure that
the completed spUceretains the insulation, _ter-sheam properties,
flexibility and uB|e ch4racteristJcs of the orlli_J cord.

A Check_Is__,av be Heloful:

Yes No
..... --- Are your employeesaware of this requirement?

Have you establisheda policy of not usin| mUces to extend
........ new cords?

13oyou permit spLlce-rel_irs in a cord only where mis will
........ resul_in a situation u safe u me ori|tnal cord provided?

Do your people adhere to the requirements of Sic. 110-1_, so
the eie_:Trir.4! joints will be permatmnt, the insuJatioflwill have
adequate el_trical properties, the outer coverinl| will have
_henecesMry res_sumceto tLbuses,M¢I the entire splice will

_........ be flexible enoul|h, for the intended use?

ht



Fact Sheet No. 1_

CODE !I0-I_ ELECTRICAL CONNECTIONS

_'_ _ONNECTIONS _._

PROPZRLY

"Q'_,.._,.",_JOINT WITH A
_SULATION _ SPLICING DEVICESMust SUITASU

( COVERING MUST BE "_
TERMINAL MUST BE SUITABLE FOR THE PURPOSE INTERMIXED
SUITABLE FOR THE

SOME TYPICAL APPROVED TERMINATI0

Frequenc),of Violations:

Thisisone of the frequentlyviolatedstandards,but itisdifficultto findwhy
thisshouldbe so. Itisactuallyeasierto make electricalconnectionsproperly
than improperly(andprobablylesscostly).And the reductionOf problems,il
connectionsare p,'operlymade, would seem to justifythe effort.

An interestingfactisthatthesepoor connectionsare almost always covered,
thereforethey probablywould not have been noticedifthey had not been causing
trouble.

What Standardsare Violated?

OSHA 1910.303(c)covershow splicesshallbe made; and 1910.303(a)and (b)
are applicableto allconnections.NEC II0-I_ismore specific,and recites
a number of requirementsthatare almost classicaltraditionsinthe
electricaltrade. Thisreferenceistoo longto quote initsentirety,but here
isa summary:

Ceneral: Because of the diflerentcharacteristicsof copper (Cu)and
aiumlnum (At)devicessuch as terminalsor splicingconnectorsshallbe
suitable for the material of the conductor and shall be properly installed and
used. Conductors of dissimilar metals shall not be intermixed in a terminal
or splicing conductor where physical contact occurs between dissimilar
conductors, unless the device is suitable for the purpose.

a. Terminals: Connection o_ conductorsto terminalpartsshallinsurea
thoroughlygood connectionwithoutdamaging the conductorsand shallbe
made by means of pressure connectors, solder lugs, or splices to flexible
leads. (Except that certain smaller size wires may be connected directly to
screw terminals approved for the purpose.)

b. Splices: Conductors shall be spliced or joined with splicing devices
suitableforthe use,or by soldering.Solderedsplicesshallfirstbe
splicedor joinedas to be mechanicallyand electricallysecurewithout
solder,and then soldered.Allsplicesand jointsand the Ireeends ol the
conductorsshallbe covereiJwith an insulationequivalentto thatol the
conductors,or withan insulatingdevicesuitablelorthe purpose.
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Another appticablesectionof the Code isSec. 110-2,which requires_hat
materiaLs, devices, etc., shall be "approved". This means that the
connecting devices and all splicing materials must be listed by a nationally-
recognzed laboratory (such as Underwriters' Laboratories or Factory Mutual)
as suitable for the purpose and conditions of use.

General Condition s Under Which the Hazard Exists:

In any installation there are many places where conductors must be spliced,
connected or terminated, and such places are inherently weak points in the
electricalsystem. The dangers are thatthe conductorsmay separatefrom
the jointand make contact with other conductiveparts;the jointmay loosen
and start to heat due to high resistance; dLssimlliar metals may react in such
a way t_athigh resistancedevelops;conductorsmay break at or cioseto the
joint;insulatingmateriaLsmay break down and allow currentto pass from
me conductor to other surfaces;the outersheath(or"covering")may be
damaged physically or chemically;or the completed splicemay become a
hazard simplybecause of poor workmanship (workpersonship?).

Descril_tion of Hazard:

Whenever Live conductors make contact with noncurrent carrying metal
partsor enclosures r_ere isa danger of contact with perosns or other
objects. L_a person becomes part of this fault circuit from the energized
part thru adjacent surfaces or ground, back to the source o! power, a shock
will result. If conductive objects become part of this circuit the result may
be heating, sparking, and a fire.

If a joint or connection begins to loosen, or develops high resistance because
of some other condition, the resulting heat will deteriorate the insulation
and covering to the extent that the dangers mentioned above become more
probable. [_ the poor connection happens to be in the equipment grounding
conductor, then shocks may occur due to ineflective grounding.

I_ a completed splice is too soil! as compared to the cord containing it, or is
made of materials inappropriate for conditions, the person handling the cord
may be exposed to greatly increased hazards of burns or shock.

[5 TI"IiS all. _riOus Hazard?

The hazards created when connections are not properly made do not usually
create serious hazards to employees. Portions o! conductors which become
exposed are usuaUy rather small, so that the area of contact with a person's
skin is Limited, and usua.ily the person is able to react in a way to escape
from that contact. Burns are likely to be =mall and, again, the aJ!ected
person usually withdraws quickly. However, there is always a possibility
that a shock or burn may be serious in some particular case.

V/hen connections overheat they occaslonadly start fires, which may turn out
to be minor or major. Even in case of a major fire there may be no deaths
or injuries, but there certainly is a possibility o! serious hazard.
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Some "DO's & DOn'_s:

1. Do make sure that only qualified persons make electrical connections,

2. Do use only approved devices and materials for spUces and terminations.

_. Do make sure that materials used are appropriate for the particular
conditions under which they will be used,

i
_. Don't tolerate "short-cuts" or make-shift methods in electrical

connections.

5. If in doubt, do check with material manufacturers for proper methods of
making connections.

& Do note that wiring devices such as receptacles must be marked
CO/ALE if used with aluminum wire. The older devices marked AI-Cu
have been found troublesome and are no lonaer approved.

7. Do note that some splicing devices are approved for copper o..rraluminum,
but not for both metals intermixed.

E. Do continually emphasi_e the importance o! 8ood workmanship,
regardless o_[what materials are used.

A Checklist__a Y be Helpful:

Yes No

Are electrical connections made only by persons who are
l 1 familiar with these requirements?

Are proper materials av_il_ble for making connections and
-.-- ---- repairs which may be required?

.__ _._ is any a_uminum wire used tor wirin 8 on the premises?

If aluminum wire is used_are aJl connectors and devices used
_-..__ approved tor this material?

DO your employees know that they should report the situation
whenever they discover a receptacle, switch, or other device

...1 ..--. which seems to be overheating?

In particular, do you make sure that splicing materials used
are appropriate, considering possible presence of oil, solvents,

.l_ ..-- water, metal chips, etc.?



Fact Sheet No. 1

CODE 110-21 MARK!NGOF EQUIPMENT

VO=,AGZ.L ,...-, II-- ............ (,,. ,00v)
/ ...... I .p-_ _--

v0 L'r_- 460V

PANEL CONTROLLER, ETC. C_'C_S: &OHZ' VOLTAGE ACTUALLY
MUST BE HARKED I"EMR RISE-4.O'C _, .

AMII'KttT 'TEMR _'30 C. MAX. APPLZED
lull I I I

TYPZCA:N_ZP_¢E ro_ Ho¢o_

Frequency o,,f,Violations:

This standard is usually among the top 1t; of chose most frequently violated
but mis may be partly due to the fact chat violations are so easily noticed.

W.hatStandardsare.Violated?

OSHA 19[0,303(e)statesthe ratherspecificrequirement. NEC l[0-2L is
similaras {ollows:"The m_mufaccurer'sname, trademark,or ocher

descriptivemarking by which the organizationresponsibleforthe product
may be identilied,shallbe placed on allelectricalequipment. Other
markings shall be provided giving voltage, current, wattage, or ocher ratings
as are prescribed elsewhere in this Code. The markings st_aJ[be of
sufficient durability to wichsgand the environment involved." Sometimes
this section is con_used with 5ec. 110-22 "identification". The difference is
that Identification (asused in the Code) means marked to indicate the
ou_ose of a disconnec_ng means, racher than its rating.

Gener.al Cc_ditions Under _ich the HaTard Exists:

All electrical equipment is required to saJely perform its intended function,
but it can only do so if it is used as the designers intended. Equipment is
designed to be used under conditions which will permit the electricity to
perform its tunction without becoming a hazard. These limited conditions
must be marked on the equipment so that the installeror user willnot
mistakenly subject che equipment to conditions which will damage it and
possibly injure people.

The rated voital¢e of equipment is sufficient to do the desired work| but
higher or lower voltage may be harmful The rated curren........tto! equipment is
che current which che equipment should draw when connected to rated
voltaRe and applied to its intended task. Lf the user does not know the
current rating of the equipment, he may attempt to use it on circuits not
ca4_,_bieo! supplying rated current, which usu_ly leads to problems,



The rated wa_r.aRemay be marked on some equipment in lieu ot a current
ratJngt and this rating can also be used to assure that the supply circuit is
adequate. Other supply requirement are also necessary, such as, frequency
(given in cycles-per-second or "Hertz"): phase (such as single-phase or 3-
phase); and d.c. or a.c.

If the manufacturers name is not marked on the nameplate there will be
difficulty in tracing the reasons for faulty performance and in preventing
future failures, Sometimes it is necessary to know the manuIacturer in
order to determine if equipment is approved for a particular purpose. Most
nameplates include a symbol or notice of testing by a recognized testing
laboratory (for example, "U.L."), which is helpful to any inspector. The
manufacturers name is aLsonecessary in many cases so that the user can
obtain information or replacement parts.

The marking described above is almost always provided on the name-plate of
the equipment of reputable manufacturers. Violations usually appear when
the nameplate is covered by some part of the installation, is removed, or is
obliterated by painting or other abuse.

Another condition which sometimes leads to hazards is that in which the
nameplate gives an alternate, or a maximum rating for the equipment,
differing from the rating actually used. For example, some equipment can
be arranged to operate on either ! 1} volts or 230 volts, depending on some
internal connections. The nameplate will not state which voltage is actually
being applied; therefore, it would seem appropriate to add a specific
marking (stencil, decal, etc.) so that a person replacing the equipment would
not apply the wrong voltage.

Description of Hazard:

If an item of equipment is connected to a voltage higher than its rating, the
chances are that a violent failure will resu,'t. If it is connected to a voltage
below its rating, it may attempt to per(orm its intended function, but may
overheat badly and eventually fail. If AC equipment is energized with the
wrong frequency, or with direct current, it will probably fai! violently.
These occurrances can cause burns to employees, and may cause fires.

If equipment is connected to a circuit not adequate for the load, conductors
may overheat and deteriorate. Overcurrent protective devices should
prevent serious damage in such a case, but sometimes these devices have
been tampered with and do not protect properly.

IS This a. Serious Hazard?

[n general these violations are a hazard to equipment and buildings rather
Man to personnel, but in some cases the flashes and burns are injurious to
people. Anything which enables the applier and user to avoid such incidents
certainly makes the hazard less serious"
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Some _'s • __":

1. Do make sure that the proper eleczrical char_:teristics for your
application are specified whenever equipment is purchased.

2. Do make sure that the appropriate ratings ac_ually are marked on
nameplates when equipment, new or used, is received from any source.

,*

3. Don't allow anyone to paint over or otherwise obliterate the nameplate
on any equipment.

_. If there are several voltases available In a plant and the nameplate does
not specify the vol_se at which the equipment is acturally used, do
a@ply additional markinss so that incorrect connections will not be made,

A Checklis_ May be HelDfuh

Yes No

Are the persons who purchase and apply electrical equipment
---- --- aware o! these requirements?

Do you have more than one t_/pe of electrical supply available
on your premises (AC vs DC, 3-phase vs l-phase, ;60 vs 230 vs

...._ _._ 11_ vol_, etc.)

In places where there may be doubt as to these
characteristics, do you apply additional field markins to

.._._ _.. indicate the ax:tual vol_se, etc., involved?

Are there ashynameplates which have been painted over, or
-.-- _.- which cannot be read for amy other reason?

Have employees been instructed to mask or protec_
---- -.- nameplates when paanT_nK?

Are there any cases where equipmen_ is operatin 8 at a
temperature above the sa!e temperature shown on the

--__ _._ nameplate?

If your premises includes any hazardous locations (as described
in Articles _00 chru _17 of the Code) are there visible
nameplates showin8 the equipment is I_sted as suitable for

...- ..._ such tocations?



Fact Sheet No. 16

CODE II0-I& WORKING,,CL,,.EARANCES ABO.,UI"ELECTRICAL EO_!PM,ENT

VOLTAGE CONDITI.ON : J 2 3
,ri !iii] ,i i!ii ii iiI i ! r,,,, ,,,,,,, "" , Ii, , I _,,,.,.,I,,i, n,,, i _;1",' ..,,,,,,, Ju THIII'"'

0-is0 3,_
I _ "_

,%

t r_ , , _.. , ,
151-600 L 3' "' ., ,5_, ..,- _' .I

I i ,
LIVE PART

(TYP.) IN:;ULATED % GROUNDED
$1IRFACE SURFACE

{"1_p.) (T_"P.)

WORKZNG SPACE IN FRONT OF LIVE PARTS

Frequency o..f.Violations:

On the list of most frequent electrical violations in small establishments
this one usually appears about 15th from the top. in actuality there are
more violations than this seems to indicate, but OHSA does not entorce this
standard retroactively, therefore, equipment which was not installed or
changed since March l._, 1972,might not be cited unless it constituted a
"recognized hazard." Hazards resulting from this type of violation are
sometimes cited under Se<:. It0-17, "Guarding of Live Parts," which is
enforced even though the installation was made prior to the above date.

Wha_ Standards are Violated?

O5HA 1910.303 (g)(],) states the rather specific requirement. NEC 110.16 is
similar, requiring sufficient access and working space be maintained about
all eiecrical equipment to permit ready and safe operation and maintenance.
Note tl_t we are concerned here about the safety of the person qualified to
work on the equipment (presumable an electrician), whereas in S_:. 1'[0.i7
the concern is for any oerson who might accidentaJJy make contact with live
parts. C_viously the hazard must be treated in a different way if the person
will remove guards and enclosures and actually work on the live parts,

Paragraph (a) of Sec. [ 10.16 states that the working space in the direction
of access to live parts which are likely to require examination, adjustment,
servicing or maintenance while alive, shall not be less than indicated in the
chart above. In addition, the work space shaJl be at least 30 inches wide in
front of the equipment.

The remaining paragraphs of the section require that the workLng spaces
shall not be used for storage, that access to the working space be
maintained, and that reasonable illumination and headroom be maintained.



Someadditional coverase of the requirements will be found in this tact
sheet under "Do's & Don'ts".

_eneral _onditions Under _hich _he Hazard Exists:

Almost ali electrical equipment requires operational or maintenance
procedures,either frequently or occasionally, in order to continue to
perform its functions. If sufficient accessand workinll spaceare not
provided, either the equipment will be neglected until it becomesa hazard,
or employees will be required to work in cramped and unsafe situations. If
access is difficult, or if obsl_cies must be moved, the resultant delay might
allow a minorproblem to become a major hazard.

The special hazard which exists when electricians work on _ parts should
be obvious. The presumption is that personsdoing this work are qualified,
therefore, they shouldbe able to work safely if the conditions do not impose
unreMonable hazards. A quatified elec_ricLa_ knowsthat he must make sure
that he doesnot touch live paru while he is in con_=t with omer
conductive surfaces. But mere is always me possJbiU_/of an accidental
contact, either wire a Uve part or with somegroundedsu_aces.

In most cues me electrician considersthe floor to be an unavoidable
groundedsurface, and takes necessary precautions; but while he is
concentrating on the work in front of him he may forget about the other
hazardous surfaces behind, above, andat each side of him. No person,even
a well-quaLified electrician, should be required to work in proximity to live
parts without sufficient clearance to move a few inches in all directions
safely.

Description of Hazard:

In many cases me accident occurs when the employee has no intention of
"working on" the Liveparts. His intent may have been to inspect, examine,
or adjust, without contacting any bare, energized surfaces. But a contact
occurs because of a sLipor a momentary lapseof attention. Or he may
intend to, for example, connect a new circuit into a paneU_oard,which he
shouldbe able to do safely if me circuit terminal is switched off. But he
makes contact with the wrong terminat, or wire some other live part in the
panel. In other cases the electrician may be intentionally working on me
live parts. Assuming that me employee has insutated himself from me floor
(by insuLa_'ngfloor covering, or mat, or insulating shoes),he stUl has a
number of ha.zardsto keep in mind.

I. The aczuaJwork of his hands involves the danger of touching two
surfaces having voltage between mere. (He shouldbe wearing approved
insulating gloves but for some_/pes of work this ls not practicable.)

2. Conductive tools he is using may contact two suchsuHaces. BLinding
flash, arcing, andspa_ering molten metal may result,

3. _/hiie touching an energized part, someother portion of his body (elbo-,_
leg, head, shoulder) may touch a surface among his suroundings. This
surface may be groundedor energized, and in either case will probably
provide a current flow pare which could shockhim.
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_. Even a trained electrician may forget that masonry surfaces (concrete,
brick, tiie) are more or less conductive under various conditions.
Leaning against a surface which did not seem to be a hazard has caused
electrocutions.

So the hazard isthatcurrentwilltryto flow thruany path thatisofferedto
it.A few thousandthsof an ampere thrua person(known as the "letlo"
level of current) can cause loss of control of muscles, with consequent
indirect injuries. Less than one-tenth of an ampere(which can be
encountered with i 1_ voJU or less) frequently kilb people. Contact made
thru conductive materials can carw thousands of amperes, causing damage
to eyes and flesh! and such high amperage shorts or grounds can start a fire.

_,_!_ _ Serious H_lrd?

These hazards are indeed serious, because the situations involved usually
have the possibillW of direct and extensive contact with the ene_ized
surfaces. The extent of area and the pressure involved in the contact
influence the amount of current which will flow.

The only factor w;_ich might lessen the seriousness of the violation is a set
ol circumstances which will ensure that employees will not work on the
equipment while it is energized.

Some "13o's.& Don'tS":

I. Do make sure that access and working space are provided and maintained
so that operation and maintenance can be performed safely and
conveniently. Equipment likely to require such work is switchboards,
panetboards, switches, circuit breakers, controllers, etc.

2. Do use "aisle markings" and signs as a minimum, and in most cases use
more definite means to assure that the space requirements are observed.

3. Do make sure that the working space in front of live parts which are
likely to require examination, adjustment, sewicLng or maintenance
while alive, meets these requiremertts as a minimum.

;. Do note that concrete, brick, or tile wails are considered as grounded.

_. If there is any existing equipment which cannot be made to meet these
requirements, donat permit employees to work on such equLpment while _t
is energized. "Safety orders" and signs may not be adequate to prevent
this, but in some cases interlocks or other physical deterrents may be.
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,ACh_k|i,l_ May be Heloful:

Yes No

Are the persons who plan your layouts andequipment locations
_ aware of mese requirements?

... --- Are your electricians aware of these requirements?

Are the spacesnecessaryfor operation and m&lnten_ce
marked or om_r_vt_eedequately protected to prevent

... t. qmcroachment?

Is there tn on-_Soinl|pro|r_m to ensure that these precautions
..- will not be for$otten?

Are mere any switchbc_rds, p_elbc, lrds, switches, circuit
breakers, motor starers or other typesof controllers, which

.... --- do not have me specified workin| space?

........ In cases where such violations exist, can they be corrected by:

1. RearrtnSlns me equipment?

2. Applyins a perm&nent insuLatinl|coverinl to me |ntrudinl
surface?

cases where me clearances cannot be obtained, can
precautions be taken to ensure that me equipment will not be

....... exam}ned, adjusted, serviced or ma}ntaLneclwhile alive?

_t



SiX OUTL!N[$
OF

[LECTRICAL g_Q!,./IRr_._gST$ UNOgg OSHA

$im¢lltied bi_t!nKof 8equlrements

In 2SCFR 1910and 29CFR 1926-_-_ I[[ . I{I IIIII1[ iil/

By _/illiam $. Welkins, P. [.

(Reprinted April, 1988)

Introduct!on

A collection of six separate "outlines" of important items, Covered by the Code o!
Federal Regulations (CFR), whicl_ may be of special concern to persons responsible
for electrical satety in plants and in construction. We have divided the regulations
into six Outlines, each under a title which describes the general area covered by the
referenceslistedthereunder.ThisOutlineNo.,Iservesas a TableofContentsto
assist in rapidly locatin s the subject of interest. This particular Outline also shows
thebasicrequirementsinCFR 1910,Subpart$.

OUTLIN[ NO. I

OUtline
her
i

"El_tric_.!_Re_i,rementsU,nderOSHA"..... _ _ mill . ii

Part Lgt0

introduction& OutlineNumbers
!

Subpart S - Electrical, L9[0.301 =o .399

II "S0..me ._eners! Plant and Building R.equire.ynentsUnder OSHA"
Par', Lgt0

Sulopart B -Adoption and Extension of Established Federal Standards

D - Walking-Working Surfaces

E - Means of Egress

F. Powered PLatforms, Manii_ts and Vehicle.Mounted Working
Ptadorms

H - Hazardous Materials, i 9 L0.i03 to. t00

; - General Environmental Controls; L. Fire Protection

[II "Hazardous Locations Under OSHA"" i ; inni -- 111iiii i - " I

Part lgt0

SulopartH - Hazardous .Vlaterials, 1910.106 to .l l0

"Some Specific.._ac.hinerv Requirements Und'6r 0..SHA.I.'
•. ' Par_ igLO

- Subpar_N. MaterialsHandlingand Storage

0 - ._Aachineryand Machine Guarding
t



P. Hand 4mclPor_&ble Powered Tools and O_er Hand.Held Equipmen_

Q. W eldin|,Cut'cln| and Brazln$

Par_ 19L0

$Ubl_r_ R - SpeciaJIndus_riu

v!

Par_ L926

5ubl_r_ C - Genera/S_;;ety _nd Healm Provisions

D - Occupstlon_ Health studRnvironmen*J.l Con:rois

F -Flre Protec-Jon and Prcven_on

l - Tools - Ha_d _md Power

;_. Weldin I

K. Elec_ric_

L - L&ddm'sI_d Sca_foldinil

N - Cranes, Derricks, Hois¢l, Eleva:ors 4rodConveyors

V. Power TraJ_smiss[on 4rodDis:ribu:ion

SUBPART 5 ..[LECTRICA_

This SUbl_r'c was revised, e_ective AprU 16, 1981, to remove the specl_I¢ reference
•,o :he L97l Na:ional [lec:ric¢l Code (NEC) a_d thu_ shor:en g._dsimplify the
s:lndards. However, it will be noced th&t famiHaJ'ity with _e i&tes¢ NEC Lsessen:ial
inef:ec:iveLyapplyingthenew per_orma,nce.orien1:eds:l,ndards.

GenerL|

/gL0.30L [n_ro</uc_on.

Des/sn Safe_y S_u_dar_s {or E_ec_ric_ Systems

LgLO.302 Eiec:ricaJUtiUza_on sys:ems.
_9[0.303 General requiremenu.
LgLO.30_, _/irtn s desiKn _mdprot_ion.
iglO..tO.'J _lrint; method:, component.s,_mdeq_ipmen_ for _e_eral use.
L9 L0.306 Specific purl:_se equipment a_d lnst,tll&cions.
_9_.0.307 Hazardous (cla._si_ied) ioca'Jons.
L9/0.308 Special sys¢ems.

De_ini:ions

[9 L0.399 DeZini¢Ionsapplicable ¢o _is sure.re.
o. .,- .,,m.



ou,rLIN_ NO.l!

SOME GENERAL PLANT & BU_D!NG REQUIREMENTS
, ...... UNO  OSlM A.............._ ......_ ......

Subplrt _ - Adoption and,Ex:ension of EStalHish_ F_er!_ St_dard l

lgto.t2¢On...,t_CtiQnWork
(a) & (b)SeePart 1926 for C0n:truc:lon Reaulrement,:

SUb_rt D _ Wa.lk!nK-ttorkinE Surfaces.

1910.26 Por_bleYeta! Ladders

(C) (J) (viii), $aJety meMures near electrical circuits

1910.27 Flx_ Ladders

(b) (i), Runiis designed so that the foot cannot slide off
the end. (For example, in manholes)

e,a_vi eansofE_s
_.,L0.36 Genera!Re_irem_e_n_

Co)Fundamental Recluirem_ts
(_) tfiru (7), Exits, E_:t ,Vlar_inl, LillhtlnK,FireAlarms

required,
910.37 Yeans of Egressl,General

(l) t_ru(3), _;_tns,Sign kigi_ting,etc.

s.u_)_ar'_ F ¶,P_w, iere,,_i Ptatlorrns, Manl!!ts:,,,_,d,,y ehici!.e.,_iou_ed

. W ork ,,,P,tat_orms

1910.66 Powerec_ Plat_or,_s for Exterior _u!ldin_ Maintena.nce
(c) Ty_e F Powered Platforms

(22), _ec'iric_ ,_¢iring _di_quipment
(i) _ru (xxi) Special Requirements

(d) T_e T Powered Ptat_orrns

(i) and (ii) Shall compiy with ANSI A 120.1-1970

_9_0.67 Vehicle-Younteci ElevatinR and RotatinK Work Platform

Co)(_), Clearance From Power Lines
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Out!!n,_No.X!.(C.=nt'U l

(¢OMPRSSStDtASESl

Co)_u_eou|_Hydrolen Sylt=lm_,
(3), Dailp_ Cons_derttionat $!:_::lfl¢ Locltion=

(i) Outdoor LocatLorul. wtm_n 1_
SUbl_rt $ applie=

(ii) Sel_rate buUdin|=
(e)Cla==IOiv.Z location

(ili)Spec:ja!room=
(e) CIMs ! Div. 2 location

(¢)L__i_!_ H ydrulqmSystem=
O.ip

(ix) ElectriCa_ Systems CIm i Dlv. l & 2 location=
(x) Bondin I & tlroundln8 required

(3), Oel!Kn Considerations at 5peci_ic Locations
(i) (Ji)(iii)Classifledlocation=

LgLO.IOq, Ox_e_

(b) (_), E_uiomen_ Assembly and Installation
(ix)_/,:rmK°"_.' not a Pia=rdou= [ocat'io'n.....

= (SEE NUMBER llIOUTLINE FOR SUBPART H CONTINUATION)

S uO_'rl :_..._.,rCef'ter_._En_vir,onmen_LC,,on:roL=

I9 10.L_5 Speci_icatlon_ for Acciden....,.tgr_qm._ion.Si¢_= and Ta_

(_) A,FcLden: Pre_en=ion TaKs
(_}, Sc0p¢--_¢Pur_i*e

(i) Tafpl ace a ceml:x3raW warninS_ until _e switch can be
Locked out.

LgL0._._7 Por_bIe iF!re Ex,_zn!lu=shers

(b)(2) SuJtaBi,e _yp_ for electrlcalfir_ (Clsss C)

19[0.16._ EmlHoyeeA/arm Svs:em=
GeneralRequ4remmnt= -



OUTL:"'- NO. Ill

HAZARDOUS L OC.._..'IONS UNDER OSHA
iii iii ii i

Subpart.H - Hazardous Materials(See CJ:'.:neIIfor .I0_ thru .I0¢)

19i0.[06 Flammable and Combustible .:'Jids
-- i iiiiiii

(GENERAL)

19[0.I06 (a)Definitions
(Shown in order of clecre._-,--hazard)

-- iii

(19)F.!am..mableLiquids (C:Jss[)
Flashpointbelow IOCc-'.

Flas,h0oin" Boilin_ Point .
ClasslA: Below T'." Below lO0OF. -
Class IB: Below 73oF. iOOOF, or above
Class IC: 7}°F. or a_o,le

(IS)Combustible Li(:luids,_ClzssesIt& Ill)
Fla._hpomt lOt)OF, or joove

Fizsh_oint
i i

Class lh LG0°F. _ _bove, but below I¢0oF.
Class ILIA: l¢0OF, or ibove, but below 20OoF.
Class IIIB: 200OF. or .bore

JCCUPANCIES)
. .0.I06 (e)IndustrialPlants

(I),(2)& (3),"Application,Usages, etc.
(3)Iv),VentilationRequired

(¢),VehicleLoading & Unloading
(5),Fire Control

(6),Sources of Ignition
(ii) Groundi_ (Sta:;c)

(7) Electrical

(i) (a)Subpar_ S a_:ties
(b)Class [,Div. t .ocations
(c)Class I,Div. 2 :ocations(20 It.,etc.)
(d)Positive-pressu-oventilationfor room or enclosure.

L910.i06 (I) Sulk Plants

(i)thru (¢"),General
(5),ElectricalEquipment

(i) Appiie_ to Class I [iqmds only
(ii)Subpart S applies
(iii)Classificationsper Table H-18

i910. I06 (g)Service Stations
(i) tnru (2), General
(3),Dispensin_ Systems

(iii) Emergency power ,:utofl(remote).
(3),ElectricalEquipment

(ii) Subpart S applies



2UTLINE NO. III (CONT'O)

L9'0.[06 (h) Processin_ P!¢,.-'.s
(i) mru ), _e,: ,;al
(7), Sources o[ ::nition (includin K electrical)

(iii) Elec'" cat
(a) "...:_a:ionally-recognized 8ood practice".
(c) Su:p_r: S, Oiv. 2
(d) Pcs ::./e-pressure ventilation for room or _closure.

3PERATIONS)

LgLO.tO? Sprav Finishin¢ L's,nR Flammable and Combustible Materials
(a) Oefi_niti0.ns (:" ":. :.n_ a';ea, spray boot_,.e¢c.) ........
(b)SprayBooths

(l) thru (9), Cer.eral (ventilation, filte_, sprin_er_, etc.)
(IO),Illumination

(c) Electrical anc _ :her Sources of l_ni:i0n
(1,)tt_ (3), Cenerai'
(g), Subpar: S :, z,_ti
(_), Combust_oL:_ esidues
(6), Spraying _reas - Oiv. [ & Biv. 2 (20 ft.)
(7), Lamps -v -'-:n 20 Ft., enclosed
($), Porl:abte L_mps- 8pproved
(9), Grounding (spray booths, ducts, ere.)

(d) VentiLa=ion (fans, motors)
(e) Storage _nd Handlin_ o(, kicl_ai_

(9)i GrOu_cling (s'"tatLc)
(h)Eiectrostati..cHanc1.Sprayin_Equipment.

Control,_rounc_n_,interlocksrequired,etc.
(j) Dr,/in_, Cur:n_ or Fusion.Apparatus.

Inter:ockin_, _.'ernate use, etc.
(k),(I), (m),(n),,_ -:.omqbil.eUndercoating,Powder

Coa:i n_ 'x O:._.-_SoeciaL Ooerations
Speczai requ_r-._.nen_ _¢here explosive solvents may or may
not be present, but other problems, such as explosive
powder suspensions, may be present.

LgLO.L08 Oio Tanks Concainin Flammable or Combustible LicFui_
(a) Oe.'initions
(b)Ven:il_:_n,required,a/sointerlocks
(C) Construction........

(6),c'onveyor Systems, interlocks required.
(e)Elec:rical an< _:herSources o/l_ition

(l), Vapor Areas
(i) Suboar:S .Applies,etc.
(i;)[Depos=:s,etc.

(2),.Adjacent_,re_s
No Spark_n_Devices(20Ft.),and SubpartS applies

(h)Special[DipT=.ni<_,Oplications
(3),_ec:ros:'a:ic Appara£fis

°

6



OUTLINE NO. Ill(CONT'D)

#

[9[0.109 Explosivesand BlastingARents
(c)$toraReofExl_iosives --

(2),(v) Heating
(d) & (e) Fans & Motors

(vi) F'lashlTghts inside a magazine
(g)B1a.s¢in_A_ents

(2),(v) Switches etc.
Subpart S, Class [I l:)iv. 2 Requirements

(h) Water Gel Explosivesand B[astinl_ARen_
O'i',(iv) (cl)SubpartS

_'e)Overload Relays, Grounding
Ci)Ammoniu_ Nitrate

(6), General Precai'utions
('i) "SuO'partS applies
(ii) Lightning proteclion

Igt0.II0 S,,t.oraReand Handlin_ o( L[qu,efied Petroleum G,ases
(b) Basic RuJes

(17), Electric and Other Sources of Ignition
(i) Subpart S applies

(18), Equipment in ClassiIied Areas - shall comply with Table H-25
(d) Systems Other than Utilizing DOT Containers

" (16), Ligt_ting to conform to (b) (17) and (15)
(f) Storage of Conta!ner s

(5}, (ix) Fixect Electrical Equipment to conlorrn to Co)(18)
(h) Liquefied Petroleum Gas Service Stations

(I3),(b)('i'7)a.ncl('i_)'apply " '



OUTLINE NO. IV

SOME 5.PE.CIF!C M.ACHINERY REQUIRE..VIENTS
U...NDEROSHA

Sub):_r:N - Ma:,eri,a,,,lsH_mdlinm_and StoraRe
k910.179 Overhead and Gantr,s,Cranes

(I),¢ ener_
(i) thru(v), Contro[voltage,pend_mtcontrols,etc.

(2),EquLpm¢i
(i),(ii),(iii),Liveparta,emclosur_,suar_

()),Con:roIlerl
(i) thru(ix),Sprlns ream, [oca:ions,etc.

(_),R _b:ors
En_osur_, etc.

(_),Switches
(i),(ii),(iLl),Disconnectsrequired,arr_gem(mr_ permitted
(iv), (v), Other switch requiremenU.

(6), Runway Conductors, shock hazard
(7), ExtensionLamps, receptacleson or i,-1a cra_e.

1910.180 CrawlerLocomotive and Truck Cra_es
(j)Opera_ons N_r Ele_::tric:Power Lin_

(1) r_r_ (c_),Clearances, Guard, NotLiication, etc.

19L0.181 Derricks
(j)(.I),OperatingNear EI_=ic Power Lines

(i) :hru(iv)CIear_ce_, Cuar_, Notili_tion,etc.



OUTLINE NO. IV (CONT'D)

5,,ubpart'P- Hand and,.,Portable,,poweredTOOls,and,,,,,,,Other-H a_,d-H,eldEquipment

1910.24 3 Guarding of Portable Powered Tools ..............
(a) (2_, _Dead-.m_" Controls ......

(._),Grounding. For portablewoodworking machinery see
Subpart O, [9[0.213 (a)(Ill (Requiresgrounding).

Suboar_ Q - V,'eldinR_Cuttin_rand Br._zin_

1910.252 Oxy_en-{uel Gas Systems for WeldinR and CuttinR
(a)(6) (v_)(d)& (_)Generator rooms for acetylene,"

usuallyClass I,Group B, Oiv. 2 locations.

(b)Arc W_eidingand Cutting;
(2),Application

CUi) Voltage - Maximum openw:ircuit voltagespermitted
(iv) Design of equipment - protective devices, controls

terminals,etc.
(3),Installation of Arc _Velding Equipment

(i) Subpart S applies
(ii) Grounding

(a) Frame of machine

(_ Conduits not to be used a_ work-lead return.
Pipelines may be used only under certain conditions.

(c) Chains =.t¢. not to be used _ work-lead return.
(_)_Structure, etc., used as a welding current return

only under certain conditions.
(e) Ground connections to be checked.

(ill) Supply connection and conductors
(9.) Provide disconnect switch with overload protection

foreach machine. Provide disconnect switch win
overload protectionfor each outletintended for

connection to a portable welding machine.
(b)Supply conductors adequate capacity.
_) For group_ of welders demand factor may be

applicable.

(d_.)Several welders on one structuremay produce as
much a.s2 times normal voltage.Prevent this
by proper primary connections.

(_),Operations and Maintenance

(viii)Electricalshock - No spliceswithin I0 It.of the
electrode holder.

(ix) Maintenance

(c.) Replace work cables with damaged insulation.
(c)Resistance We!din_ Equipment

(I),General
(i) thru (iv)Qualifiedelectricians,disconnect,

protective controls, etc.
(2),Spot and Seam Welding Machines

+ (i) thru (ix)Maximum voltages;controls,interlocks,
8rounding,etc.

" (3),Por:aole 'NeldingMachines
(vi) Grounding.

O



,

ouT zNENo.y
S_P_ECLAL!NI_ U.STRI.ES..UNDER OSHA

a

Subpart R - Special !ndustrie=e if _ ........ "='wP,d -. .=,-

1910.261 Pulo, Paper_ _d Paoerboard Mills
(a) Gener_ai Requir-emen_ .............

('3),-G'en-eraIinC-orpor_on of Standards
(i) Practice for Indu=tria! Lighting,

ANSI //AII.I (I970)
(_), (ii} BuiLding Exits Code lot Lite 5aZety _rom

Fire, NFPA 101-1970
Co) Safe Practices

(_), Lockobt, Yequir t1:t
(7), Emergency Lighting, required

1910.263 Bakery Eciuil_ment
(¢) General Mac_ne Guard|nf

(l), Electr_cai Gr6un_mg,- required.
i910.263 Sawmills

(C)(9),'"Li-81_'ting
(i) & (U) Must _e adequxtea_d ef_ec_ve

(_2),Etectrica__ViHngand Equipment
(i) Subp_r_S Requirements
(_i)QuaLifiedpersonnel_orRepairs
(iii) thru (vi) Miscellaneous precautions
(vii) Overload re.lays sha_I be reset by authorized

;_ersonsonly.
(viii) _ (ix) MiscelLaneous precautions

[9i0.268 Teiecom munications (added _-2_-76)-- iiiiiiiii - --- i

(b) GeneraL

(i) [I/umination
(7), Energized Lines _mdParts

(d) E_mpioyeeProtection
(2), (3), Pr0'tection '_rom Energized Parts

(J) Personal Protection

(3)(P'or',_t_Le"power equipment - porte 120 volt generators may
not recl_ire grounding.

(6), Vehicle-mou_ted generators - may not require grounding
(7), Portable Lights, tools & appii_mces - May not require grounding
(a), SoLdering devices, not grounded
(5), Lead _ork - solder pots, etc. may require grounding

(m) Gro_din_ _nd Overhead Lines
Oa)(i), (i0), (LL), (L2} _: (L)), ghocl<precautions
(o) U_nder_roundLines

(3), Joint power._:-teiecommunications manholes-
energized c_ble_.

(q)Tree Trtmm!D_-.Eleq...tricRl_H..azards

LO



OUTLIN E NO. Vl

CONSTRUCTION SAFETY UNDER O$HA.I [ ;.iI I IIIIII I I I III II II [1111 __ I iii I_

_art C - General Safety and. Health...prov.isio.ns
_'- Ir_f I,I IIII I,II,

.0.2._ Housekeeping
(a) S,crapLumber: Protrud!nR Hal!s, Debris_
(b) .Combustible Scrap

!926.26 Illumination

¢onszr"uction areas, aisles, stairs etc.
See Subpart D (1926J6)

$ubpartD-Occu_tional Healthand Enviro0menta!C ontrolss
1926.._6 Illumination

Ilfll __ -- _ Illl III

(a)T_abt_eO-3- Minimum IlluminationiIntenslt!es

Subpar,t F - Fire Protection and PreventionI Ii III I I I III i .......

1926.i_0 Fire Protection
(C)(i)1I (x)-T_OieF-! Exitin_uishers

suitabletor electricalfires.(ClassC)
(e)FireAl.a.rms

1926.l_2 Flammable and Combustible Liquids
(b)Inc_oo_r5torage

(3),5 forage area_
(_),Storage rooms

(v) ClassI,Div.I Location
(vi)Ventilation(eithergravityormechanical)

required. Mechanicalexhaust system and
ligh_controlledby a switchoutsidethedoor.

(c)5 toraRe.Outside BuiiildinRs
Separation; spacingfrom buildings (20It.)

SUbOa_,l,_ I",,I,,TOO[S " Hand aJ_d Ill.POwer

1926.300 GeneraiRequi,ri,e,men,_
(d)Switches

__TT3), "on-o(:{"controlormomentary contactonly,

1926.302 Power-OperatedHand Tools

(1}, Eitl_er doubLe-knsuiated or grounded as per Subpar_K
(2}, Use of cords for hois'j_ or lowering tools not permitted.

1926.30_ WoodworkinR Tools (_ixed)

(a)Disconn.ecz5wi'_'cn_(whichcan eitherbe lockedor _tgged.)

Subpar:3 - W e,!,dinRand Cut_,!,n_

.3_lArc Weid!,nI{and Cutzinl_
6

• (a)Manual Elec%rodeHolders

(I),(2),Designedforthepurpose,insulated



OUTLINE NO. VI (CONT'D)

B

(b) Weid!nK Cables _d Connectors

(1), (2), (3), (_), Insulated, _lexib|e, cai:_city, splices, repairs

(c) Ground Returns a_c_Machine Groundln_
¢1),Croun rurn Cable,casein.
(2), (3), (_), Struc_Jres or pipelines used u ground return

....._ome not permitted).
(_), Frames of weldinK & cutting machines,, 'cobe 8rounded.

(d) O_era'cinRInsn'UC_iOns. Employe_ sha.[linstruct employees in
sa_e practices.

(._),Other requirements o! Art. 630 NJ_.C. when applicable.

SubP.artK ._Electr!.cai (Completely Revised October 19a6)
C eneraJ

i 926._00 tntroduc_on
1926._01 (Reserved)

Insta!la¢lon Safety R equirem _ ts

1926._02 Applicabili_
1926._03 General requirements
1926._0_ Wiring design and pro'cec¢ion
1926._03 _I/iring methods, comi:wone_u_and equipment {or gener'_l use
I926._06 Specific purpose equipmenl: and installations
1926._07 Hazardous (classi:_ied)locations
1926._05 Specialsystems
1926._09 - /926._ L._(Reserved)

5aZew R,elaI,ed _or,k Pr..ac_i.ces

1926._L6 General requiremen_
1926._17 Lockou_ and :aKgin_ofcircui*J
!926._l _ - i926._J0 (Reserved)

5ale_ R eia_ed_aintenanceand Environmen_J C ons_.deKadonp

1926._31 _amtena_ce o! equipmen'c.-- Equipment in hazardous locations
1926._32 Environmen_ de_m'iorat_on of equ_pmen'c
1926._33- 1926._0 (Reserved)

Sa!e_ Re_. i,.rem.en.__o,r.spec_a_Equipmen_

1926._ l Batteryloca_onsand bakery char&in_
1926._ 2 - 1926._ (_.eserved)

Definitions

1926._9 DefinitionsapplicabletothissubparZ

Suboar¢ L - Ladders and Sca,._fcldin_ -- _ -- _ iiii i -- _ - __ __ ,_

i926._ _0 Ladciers

"



OUTLINE NO. Vl (CONT'D)

(Il),Portable Metal Ladders - not to be us¢_ for electricalwork or
where they may contact electricalconductors.

Sub_ar,t N,.,,-Cranest l:).,er,rickst,Ho,!sts, Elevator,s. and ,Conveyors

I926.050 Cranes and Derricks

(a)_leneraillllRequ_ements
(10)(_) t_u _iii_ Requirements for operationin

pro_mity of ei_tric_ lines

1926.0'J0 Conveyors

(a)_equiremen ts
(i) h- ....... - .......t ru /8_, Controls, warning signals, emergency stop switches, etc.

Subpar_ v II P°lWer_Transml,,!ssion_andDi$lribUl_lon

1926.950 General Retirements
(4) A_p_C_lon i Thee Standards apply to the construction of electrical

transmission and distribution lines and equipment. - -
(1), Includes Erection, Alteration, etc.

(b) Initial Insoec_ions; Te_ts, or Determinations
(L), (2) Ill{j), Existingcond_i0r_s,etc,to be Determined Before

StartingWork.
(c) Clearances

- (i),_/or_kJngClearances, in Table V-I; and guarding/
insulatingprecautions.

(2),Minimum clear Hot-S_ck Distances, per Table V-I
(d) De-e...ner_iz_jngL!nes and Equipment

(i),When Disconnecting ,_leansis Not Visib_v Open.
(2),When the Cre_v Can Cle_arlySee the Disconnecting Means Open.

(e) Emergency Procec_ures and First Aid
Training' t_eq'utr_, ...................

(f)Nigh_ '#ork

L_gnt_ng required
(g) _Vork Near and Over Water

Pr0tec:10nrequlredpe-r"l-926.10_,1926.10_ or 1926.106.

1926.951 Tools and Protec%ive Equipment

(a)tn'ru(I)F_'_e_uiremen_(oF Prot_ive Equipment (blanket_,gloves,

etc.),CIimbinfiEq_uPmentt Ladders_ Li_e L._r_e..,Tooist Me .asurin_
Tapes, &,Han atools

1926._)5_ GroundLn_ (or Protection_o( Employees

(a) ...-_-_.GeneralAll conducIors-and equ_pmen_ shall be treated as energized
until tested or otherwise determinc'_l to be deenergized or
until grounde_.

(b) thru (j) Precautions & Procedures

950 Overhead Lines

"- Protection against shock hazards, climbing hazards.



OUT_.INE NO. Vl(CONT'D)

(b)M e_al,TowerConstruction
Prozection against foocini, excavation accidents, tails, ener&tzed
conductors, etc.

(¢) Strin_!n_ or RemovinR Deener_zed Conduclors
Pr0t_ticn agains_ aCcid_i con_¢_ wi_ _r&ized tines, etc.

(d)$t,rin_in_AdIacenttoEnergized Llnes_,_,,_,__ _, + t .. -_
(e)_.£Ve-L,_nei_are-vtana_Vork _ .............

Specaa pr,c,u ion,
t926.9_6 Under_round Lines

(c) T r.enc_in_ ancl _x.cav.._tin_
PreV_c cii_-in_s,etC.

1926.9_7 ConstructioninEnergized Subs_tion:
(a)_VorkNear E'n'er_izedEcpuiDm-erltFacilitte_
Co)De'enerNiz_E=uipm_t .Or_L.in-es....
(c)Barricac_m_d+4LrrierS.......++-

_ _ irll nllii llmll j. --

(d)Con_ro£ Panels
_ ii i iii _ ] i i

(e)
(_) SubstationFenc_

Temporary clur_ngconstruction,must be rn_nt_ined

1926.9_8 External-Load Helicopte_
1926._1 app£ies

19_6.959 Lin,,,ema,n,,',s,,,,,BodyBeiI$;l5a!ety+Stral=s, and Lanzards
Speczlicatzons,tests,etc.



These options are in addition
to any other requirements _or
EquipmentGroundln|Conductors
(See1910.]O;(bXl)
or 192&;OO(h)(1)

OPTION ONE OPTXON TWO

192&_0_(bX IXii) 192¢_0t(bX iXiii)

(bXl)(i) GroundoflUlt circuit (bXIXii) As_red equipment groundinlt
interrupters. AI! L'20-voit, sin!tie- conductor proKrlm. The employer sl_al!
pnase, l_- and 20-ampere receptacle esta_iLst_and implement an _sured equip-
outlets on construction sites which merit Iroundin| conductor proEram on
are not a part of the permanent constru¢tion sites ¢overir| ai!cord sets,
wirin8 o! thebulldln| or structure recept4cles which Ere not t part of the
as_dwhich are in use by employees, permanent svirlnll o! the bulldlnl or
sha_ihave approved |round-_ault structure, and equipment connected by
circuit interrupters for personnel cord and p|u|, which are _vtila_le _or
protection. Receptacles on a two. use or used by employees. This proEr;m
wire, sinl;_e-pt_ue portable or s_a|lComply wlm the _ollo_inE minimum
vehicle-mounted seneratorratednot requirements:
more than _kli/, where the circuit
conductors of the lienerator _re insu- (bXIXIIi)(A) A _n'ltten description o!
k_ted _rom the _ener&tor _r_me k'_d the PrOlrlm, i_¢ludi_| the speci!ic
illother srounded surfaces, need not procedures adopted by the employer,
be protected with tlround-fault circuit shal! be avtUabie at the job.site
interrupters, for in_tion and copying by the

One _L_SiSta,_tSecretary and any a_ected
employee.

(bXIXIID(_) The employer shall
. desiKnate one or more competent persons

Two (_ defined in 2_JCFR 192632(_) to
implement the prosram.

(bX[Xiii)(C) Eachcordsetattach-
mentcap, plu_ and receptacle ot cord
set_, a_d any equipment connected by
cord _d pluE except cord sets and
receptacles which _'e !ixed and not ex-

•' Three posed to damaEe, shall be visually in-
s_ecled before each day's use for externa_
de_eccs such as deformed or missin_ pins
or insulation damalle, and _or indication
and !or indicationo! possible internal

Visual Inspections E_e_oreEach Day's Use. damage. Equipment _ounddamaged or
(l_es not require recordinll or testin_ de_ec:tive may not be used until repaired.

- * PREPARED
_uiy/19E7
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HAZAP_OUS LCCATZON ELECTRICAL REQU_REbLENTS

IN OS}IA STANDARDS

1910.10 _ HYDROGEN Paae

(b) Gaseous Hydro@en Systems
(3! Design Considerations a_ Specific Locations

(i) Outdoor loca_ions

(c) ..within 15 fee_, Subpar_ 'S' applies
(ii) Separate buildings

(e) Class I Divi=ion 2 location
(iii) Special rooms

(e) Class I Division 2 loca_ion

(c) LAquified Hudrogen S._.stems
(1) DeS._n
(ix) Elect=ical systems- CI:ss I Division !

and 2 iocamions

(3) Desicn considerations at Specific Locations
(i) Outdoor locations

(d) Clacsified !oca_ions

(ii) Separate buildings
(d) Classified loca_ions

(iii) Special rooms
(e) Classlfied locations

:910. "04 OXYGES.;

(b) Bulk Oxygen Systems
(8) Equipment assembly and installation
(ix) Electrical wiring - not hazardous location

as defined and covered in SuDpart 'S'

I



HAZARDOUS LOCA_ZCNS (CQNT.) Pg. 2

i910. 106 FLAMMABLEAND COMBUSTIBLE LYQUIDS

(b) Tank SCocaqe
(6) Sources of ignition - ...precautions shall be

Oaken Co eliminate or control...

id) Container and Portable Tank $Coraqe
(4) Design and construction of inside scoraqe rooms
(iil) Wi=inq -Class I liquids-Class I Division 2

location (Class Z: and/_r Class III li_-uids-
approved _or _enecal use)

(e) :ndustrlaA Plants
(?) EAecCrical

(i) Equipment
(a) ...installed in accordance wi_.h Subpart S...
(b) Class I Divisi:n i locations
(c) Class Z liquids - Class Z Division 2

locations
(d) PoslCive-pressu.-e ventilation for room or

enclosu=e

(5) Bulk Plants
(5) Elect=ical e_,ruipment

(i) Class I l',quids oniM (Class II and/or i_=
1ic_ids-ordinary equipment)

(ii) ...installed in accerdance wi_h S'lbpart S...
(iiA) Classifications of locations pe.-Table H-!8

(4) Service Stations
(5) Electrical equipr,le_'.

(i) Class I llqu_ds onls' (Class II and/or IZI-
ordinary qu ipmen_

(ii) ...ins_alled in accordance with Su_pac: S...
(!it) :lassificatlun :f _ocations per Table H-19

(h) Processing Plant_
(7) Sources of i_nicion
(iii) Elec_ical

(a) ...na_iona!iy-recoqnized good practice...
(b) Class _, Division 1 locations
[c) Class I, Division 2 locations
(d) PosiCi'.,e-pressu.-eventilation _or room or

enclosure





HAZAP_OUS " _ _ . P_,OCA.-OJS (CONT ) . 3w

Page

1910.107 SPRAY FINISHING USZNG FLAMMABLE & COMBUSTIBLE LIQUIDS

(c) Electrical and Other Sources of Ignition

(4) wiring confo.-n_ance-...in accordance with

Subpart S...
(5) Combustible residue areas-restrictions

(6) Wiring type approved - Class I Division I and
2 locations*

(7) Lamps - within 20 feet*-enclosed

(8) Portable lamps - during cleaning & repairing

approved

(k) Automobile undercoating in garages -if flammable
must meet (c)

(i) Powder Coating

(I) Electrical and other sources of ignition - must
confo.-m to (c)(1) (i)-(iv), (8) and (9)(i)and

Subpart S

!9!0.108 DIP TANKS CONTAINING FLAMMABLE & COMBUSTIBLE LIQUIDS

(e) Electrical and other sources of ignition

(I) Vapor areas
(i) Class I Division I locations

(&1) Lecations with both deposits of readily

ignitable residues and explosive vapors-
restrictions

(2) Adjacent areas - f!oorspace within 20 feet -
Class I Division locations

!910.109 EXPLOS_S AND BLASTING AGENTS

(b) (i) for Fireworks Mfg. only-see directive

(c) Storage of ex;losives

(2) Construction of magazinez-general
(v) Magazine heating systems

(d) Elec_ric fan or pump mounted outside,
seperate from wall

(e) O,,erloads and disconnects per Subpart S,

and switchgear 25 feet distance

(g) Blasting Agents

(2) Fixed location mixing

(v) Class II Division 2 - in mixing room

" See FCM guidance for De Minimus Violations



!

HAZARDOUS LOCAT._0NS (""_'',.,_,,.j .=".

CONSTRUCTION
-- i UUl lUUU

8

!926.152 FLAMM.%.BLF..AND COMBUSTIBLE LIQUIDS

(b) Indoor storage of flammable and combustible
liquids

(4) Inside storage rooms
(v) Class I Division locations

1926.404 HAZARDOUS LOCATIONS

(b) Shall be listed by na_ionally-recogni=ed
testin_ lab except cus_om-made equipmen_

(c) Approved for correct Class

(d) All equlpmen_ and components maln_ained per
approval
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HAZARDOUS LOCATION BASICS
L_.'

....... ,,

I IIII IIII II III II II II HI

To de the job safely--you need the facts on the various types el Hazardous Locati
........ Ill I I[ I I I II II

CLASSES DIVISIONS GROUPS

Gas _ Normal ABCD
-- . _,.."6=ii:"" ' '" ,." '

Class II "•'"_;"-':...,::.._.,_.l_r_._%.?,,;' _ .: • 1"_4,_'_ .. '.
....,..__:.-'.,.Dust ....::-,.,.;,,,.. ,;'_

Class III - • _.""a 2 ' '
Fibers Abnormal EFG

in , -- I I I'I ,,i II I,I I I I In I II

Definitions* TypicalClass I locations:
HAZARDOUS LOCATION--An area where the i=ossibilityof • Petroleum refineries, anclgasoline storage
explosion ano hre ,s cream0 _y trm presence of flammal:>le a=s_ens=ngareas.
gases, vaDor_, r.JustS,I_Dersor flyingS. • Industr=at firms mat use flammable I_clu=cfs¢
CLASS I CNEC-500-4}--.Those areas =nwh,cn flammable (:lidtanks for Darts cieanang or otrter o=)era;
gases or vapors may I:)epresent ant'ne a=r=nsutfic=ent • Petrocrtemical comoanoesthat manufacture
Quant=t=esto _e exDIos=veor =gn=taDle. cnemacalsfrom gas anrJo01.
CLASS II CNEC-500-5)--.T_ose areas maae nazar0ous Dy the • Dry ¢lean=ngplants where vapors from cle_
oresence of comDust_Dledust. fluiClScan De present.

CLASS III CNEC.500..6)--Those areas tn wh=¢h_ere are • Coml=an=esthat nave spraying areas where
eas,ly _gn_¢ao_eItloersor ftyongs0resent. aue to type of coat =oroGuctswoln _>a=ncor Dlasl=cs
materaai Defng nanale:l, storeo, or _rocessea. = Aircraft _angars ana fuel serv=c=ngareas.
DIVISION 1 (NEC-500-4, 5, 6)..-Division One in the normal = Utility gas _lants. and ooerar_ons _nvolwncj
s=tuation,t_e nazar_ wouto t:)eexpected to De _resent =n storage ano _anOl=ngof i=clu=f=eapetroleum
eve,,'y(:ay_roauc_on o_er_t_ons or ¢lurlng frequent repair or natural gas.
ant mauntenance act_va_y

DIVISION 2 (NEC-500-.4, 5, 6}--Olvision Two in the abnormal Typical Class II locations:s_tuation,mater=ai ,s expecteo toDe contlnea w_t_=nctosea
containers or closeclsystems ana wdl I:_ _resent only • Gram elevators, flour anr.jteeo m_lls.
rnrougn acc=oental rupture, OreaKageor unusual faulty • Ptants that manufacture, use or store
ooer_on, magnes=um or aluminum _owclers.
GROUPS CNEC-S00.-2& 502-1)--The gases ana vapors of • Plantsthat have chemical or metallurg=cal
Class I ioca_ons are _rol_eninto four groups _y t_e cooe. processes,,. _rorJucersof _las¢=cs,meUocm¢:
A. B C ana D These mater=alsare grouDea accorazng to.., and fireworks, etc.

rrte ,grist=on_emDeratureof trte sul=stance,ctsexplosion • Producers of starch or can(lies._ressure anti orrter flammable ¢t'taracmr=st=¢s.
• S_=ce-gr=n(:l=ng_lants. sugar giants anrJcoc;

Class il--ous_ _oca{=ons-.-grou_sE. F and G. These grou_s i_lants.
are class=flea accoro,ng to me igmtion temperature ano t_e
conduct=v_tyof _he rta.zarcl_ussubstance, • Coal ore_arat=on _lants and o¢_er car_on-

rtancllmgor process=ngareas.
SEALS (NEC-501-5 &502-5)-.-Sloec=al fittnngsfloatare reou_red
e_mer _o=revenr rne _assage of riot gases _nrne case of an
ex=losion m a Class I area or the DaB.sageof cOrrlOUStllDle Typical Class Iii locations:
clusl, ltl_ers, or lly=ngS=na Class II or III area. • Textile mills, cotton gins, cotton see_ mdls 6=
ARTICLES 500 Throug_ 503 C1978NEC}--Exl:)la=ns in cleta=l flax _rocess=ngplants.
me reclu[rements for {_e =nstalla_onof wrong or electrical
eciu=_ment=nnazarclous locatxons. These art=ties along with • Any Dtant_at sl'ta_es,_ulverlzes or cuts wo(
ot_er aDi31=CalOleregulat=ons; lOCalgoverning =nsoect_on aria creates sawOus!or flyings.
au_norct=es,,nsurance re_resentat=ves, ana qual=fie_ Note: riders ana _lymgsare not hkely to De

•eng=neer_ng/tecnnacalass=stancesnoulo l:)eyour guaOestO sus_enOeO=nme a_r,_ut can collect arounO
me mstaltat=on of w_rtngor electrical eou=Dment_nany macrtmery or on 10gntmgfoxturesanti whore
nazaruous or _o_en_=allynazaroous local=on. Real, a spark or I_ot metal can =gn=temere.

..

'l'h_li_ zlrO IJl'n_HoOfl ¢lOhnolIOt511--CO4_oOOlO (;1_1_1 a_all31_ltl in ihO rlllll_'Ofl¢lN:l 1978 N E C ,ltl04:le



Hazardous Locations

Hazardous locations are those areas where a poten- heat. The failure of insulation from cuts, nicks
tiaJfor explosion and fire exist because of flammable aging can also act as an ignition source again fr_
gases, vapors or finely pulverized dusts in the sparking, arcing and heat.
atmosphere, or because of the presence of easily
ignitable fibers or flyings. Hazardous locations may
result from the normal processing of certain volatile Hazardous Locations and the
chemicals, gases, grains etc., or it may result from National Electrical Code
accidental failure of storage systems for these mate-
rialS. It is also possible that a hazardous location The National Electrical Code treats installations
may be created:when volatile solvents or fluids, used hazardous locations in articles 500 through 516.

in a normal maintenance routine, vaporize to form Each hazardous location can be classified by tP
In explosive atmosphere, definitions in the NEC, and following are interpret;
Regardless of the cause of a hazardous location it tachs of these classifications and applications.
is necessary that every precaution be taken to guard:
against ignition of the atmosphere. Certainly no open Class I Locations
flames would De permitted in these locations, but Class I locations are those in which flam_
writ aJ:out other sources of ignition? gases or vapors are or may be present in Me

quantities sufficient to produce explosive or ignite,.

Electrical Sources of Ignition m,xtures.
CImm I, Division 1A source of ignition is simply Ule energy required to

touch off an explosion in a hazaraous location at- These are Class I locations where the hazer(
mosphere, ous atmosphere is expected to be present au

tng normal operations, it may be present cor
Electrical equipment can be a source of this ignition tinuousiy, intermittently, periodically or durin
energy. The normal operation of switches, circuit normal repair or maintenance operations. Div
breakers, motor starters, contactors and plugs and sion 1 locations are also those locations whet
receptacles release this energy in the form of arc_ a breakdown in the operation of processin
and sPar_ as contacts open and close; making and equipment results in the release of hazardou
breaking circuits, vapors and the simultaneous failure of electric_

ElectricaJ equipment such as lighting fixtures and equipmenL

motors are classified as "heat producing" and they Clmm I, Division 2
will become a source of ignition if they reach a sur-
face temperature which exceeds the ignition temper- These are Class I locations in which volatil
ature of the particular gas, vapor or (:lust in the flamma=le liquids or gases are handled, pro¢
atmosphere, essad or used, but in which they will normall

be confined within closed containers or close,
It is also possible that an a_normality or failure in an systems from which they can escape only in th,
electrical system could provide a source of ignition, case of accidental rupture or breakdown of tl_,
A loose termination in a splice box or a loose lamp containers or systems. The hazarclou8
in a socket can be the source of both arcing and tJonswill occur only un(:er abnormal condil

............ _ IIIlIIII IIIII Ill
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Hazardous Locations

Class II Locations Class III Locations

Class II locations are those that are hazart_ousbe- Class III locations are those that are hazarclousbe-
cause of the presence of combustible dust. cause of the presence of easily ignitable fibers or

flyings, but in whicl_ the fibers or flyings are not
i Class II, Division 1 likely to be in suspension in tl_e air in quantities

These are Class II locations where combustible sufficient to produce ignitable mixtures.

dust may be in suspension in Me air under Class III, Division 1
normal conaitions in sufficient quantities to
procluce explosive or ignitable mixtures. This These are locations in which easily ignitable

fibers or materials producing combustible fly-may occur continuously, intermittently or peri-
oaically. Division 1 locations also exist where ings are hanclled, rnanufacturecl or use¢l.

failure or malfunction of mao_lnery or equip- Clasl III, Division 2

ment m_gntcause a hazardous location to exist These locations are where easily ignitable fi-
while providing a source of ignition with the bers are storect or handled.
simultaneous failure of electrical equipment.
IncluaeO also, ave locations t_ which combus-
tible clust of an electrically ¢oncluctive nature
may =e present. Equipment for Hazardous

Locations

ClassII, Division 2 Equipment for Class i Locations
A Class II, Division 2 Io:ation is one in which
com_ustible clust will rot normally be in sus- Devices for Class I locations are housecl in enclo-
pens=on _n the a=r anO normal operations will sures which are aesignecl strong enough to conta=n
not put me <:lustin S_l_ension, but where ac- an explosion if the nazarctous vapors enter the en-
cumulation of the aust may interfere with the closure sna are ignitecl. These enclosures then cool
safe cllss=pationof heat from electrical equip- anti vent the products of combustion in such a way
ment or where acc_nulations near electrical that the surrounding atmosphere is not ignitecl.

equipment may be ilnited by arcs, sparks or Heat producing equipment for hazardous locations,
burn=ng mater_al fron the equipment, such as lighting fixtures, must not only contain the

explosion and vent the cooled products of combus-
tion but must also be ¢lesigned I'Doperate with sur-
face temperatures below the ignition temperatures
of the hazarclous atmosphere.

Since the different vapors and gases making uD
hazarclous atmospheres have varying properties,
they have been placed in groups baseclon a common
range of ignition temperatures and explosion pres-
sures. These groups are designated A, B, C ancl D,

I I I IIII IIII ......... I IIII IIIII - II II I III I
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Hazardous Locations

and the eclUil_mentsetecte¢l must t_e suital_le for the Applications for Hazardous
group of the specific hazaraous gas or vapor. Location Equipment
Reference to the National Electrical Code will indi-
rate trtat muct_ of the eQuiDment used for Clasl I Hazardous location equiDment may be recluirec
Division 2 applications is the same as thst used for any area where t_e presence of flammable go.'
Div,sion 1 aDplications. However, in certain instances, vapors or finely pulverized Ousts it1the atmos_n

is sufficient to create a threat of exl:)losmn or 1
Stlln¢:llr¢llOCationequipment may I:e used for some

It may also be required where easily ignitaole fil_of tl_e Class I Division 2 aDpiications if the appro-
priate restrictions are followed, or flyings Ire present. The following is a repres

tative (but hardly complete) list of the tyl=esof I¢

Equipment for Class II Location/ lions anti operations requiring hazardous Ioca_
equipment in at least certain areas:

The enclosures used to house devices in Class II
locations are ¢lesigne¢l to seal out dust. Contact l:)e- Class I Locations
tween the l_azardous atmosl:l_ere aria the source of

Petroleum refining facilitiesignition has I:een eliminated and no eXl:losion can
occur within tl_e enclosure. Dip tanks containing flammal:)teor comDus:_

As in Class I ecluipment, heat producing equipment liquicls
must De assigned _oot:erate below the ignition tam- Dry cleaning I:)lants

perature of tl_e _azardous atmosphere. However, in Petrochemical plants
Class It eclull:}ment,aaditional consiclerat:on must be

Plants manufacturing organic coatingsgiven to tl_e heat Duildug which may result from the
layer of dust which will settle on tl_e equipmenL Spray finishing areas (residue must =e

considered)
Dusts have also t:een giacet:l in Groups (designated
E, F anti G I:aseclon the=rparticular ha2.ar¢louscrier- Petroleum clist:ensmg areas
acter_stics. Again it is important to select equipment Solvent extraction plants

suitable for tl_e specific hazarclous group. Plants manufacturing or using l:)yroxylin
Flexibility, similar to that described for Class I Divi- (nitrocellulose) type and otrter plastics.
sion 2 at:l=iications, is also permitted in the selection (Class II also)

of eclU=l:)rnentanti wiring methocls used for Class Ii Locations where inhalation anesthetic=
Division 2 agl:)lications.The National Electrical Cocle are use¢l

contains the Sl:ecifi¢ rules. Utility gas giants, o0erat;ons involvtng slot;
ana handling of liclulfied petroleum and

Equipment for Class III Locations natural gas

Class III locations require equil=ment wt_ich is de- Aircraft I_angers and fuel servicing areas
signed to mlnlm=ze the entrance of fibers anti flyings,
prevent the escape of Sl=ark= or I:ummg material
anti ol:erate at a temperature I_eiow tl_e point of
¢omDustlon.

I _ II II I II IIII I IIII _ II III III 11 I lilll III III I I Illl IIIIIII _ _._L II __
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Hazardous Locations

Class II Locations Class III Locations

Grain elevators and bulk handling facilities Wood working plants

Manufacture and storage of magnesium Textile mills

Manufacture and storage of starch Cotton gins and cotton seed mills

FireworKs manufacture and storage Flax producing plants

Flour and feed mills

Areas for packaging and handling of pulverized
sugar and cocoa

Facilities for the manufacture of magnesium
and aluminum powder

Coal preparation plants

Spice grinding plants

Confectionaw manufacturing plants

. _ 2.7B
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19%0.307- HAZARDOUS(CLASSIFIED)LOCATIONS

This section covers C_e requirements for electric equipment and

wiring As locations w_iob are classified dependAr_ on the properCles of the
Plasmatic vapors, IAqulds or gases, or ooUustible dusts or fibers w_io_
may be present _e_n and Cbe lAkelAho_ C3_at a t_.laanablecombustible
conoentratioa or quantity is present. Hazar_fous (olasslfied) locations may
be found As oecupaaoAes suc_ as, but not IA_ted to, b.be fo!Aoving" alP-
or-aft h_mgarm, l_solAne dAsC_nsAsl and aePviee stations, bulk storage
p_anCs for guolAne or ocher volat_e _ble iAquAds, paA_t-fAnAs,Ang
process plants, heaAC_ _are _aoAIAtAes, a4_leul=uz-aA or ocher _ciAAties
.bert excessAve eomDustible dusts may be p_senC, marinas, boat y_s, and
petroleum and e,emisaA prooessAng plants. _ac_ room, section oP apes s_all
be oonsAdered Andivldually 2a deter_LtnAnl Its olassAfioation. These baz-
a_ous (classified) locations are assAlned six desA@nations as follows:

Class Z, DivlsAon I
CI_8 I, Division 2
Class IS, Division I
Class IZ, Division 2
Class IIZ, Division I
Class III, DiwAsion 2

For defAnitlons of _bese locations see 1910.399(a). All applicable Pe-
qu_rements An t_is subpart s_aAl apply to hazLr_ous (classlfie_) locations,
unless m_ified by pr_vlsAons nf the section.

• The _ollow_ng discussion provides a general ovePv:ew of the guidelines
contained in the National Electrical Code, Chapter _. Also, _Ag._:IAg_tsan_
summar_ information are presente_ to aid An understanding _es_gn concepts
an_ equipment selection. Several re_erences are _ade to h'E:CAz':Icles 500,
50_, 502, and 503. Careful study of these and tbelr associa'_e_ articles
sboul_ _rece_e any des_ development aotlvlCles.

_HazardousLocations

Hazardous locations are areas where _la_able lAqui_s, gases, or
vapors, combustible _usts, or other easily ignitable materials exis_ in
sufficlent quantities Co produce an explosion or _ire. In ._azardous ioca-

tlons, specially desAgne_ equipment and special installation techniques
must be used to _rotect a_.t_st t_e explosive an_ flzmmable potential o_
these substances.

I

Haza_ous locations ape classified as Class I, Class ZI, or Class Y.I.',
depending on w_a: tY_e of haza_ous substance is or may be pPesent. In

general, Class I locations are those in which _ble vapors and gases
amy be present. Class IX locations are _bose in w_icb com_ustlble _usts
may be foun_. Class Ill locations are Chose An wnicb there are igniCable
_Ibers an_ flyings.



Each of these Qlasses is divlded into two hazard categories, Division I
and Division 2, depending on _e IAkelL_ood of _._e presence o_ a f__le
or ignitable ooncentration of a substance. Division I locations are desig-
nated as such because a flam_ble gas, vapor, dust or easily Agnltable
material is nor_lly present An _azar_ous quantities. Zn Division 2 loca-
tions, the existence of hazardous quantities of these materials is not
normA, but they may occasionally exist either accidentally or when mate-
rlal An storage is handled. Zn general, _e installation requirements for
Division 1 locations are more stringent than for Division 2 locations.

Additionally, Class Z and Glass ZZ locations _ also subdivided into
groups of gases, vapors, and dusts having siaAlar properties.

The table belod su_arlzes the various hazardous (classified) loca-
tlons. The defAnJtions of t_e locations are given An paragraph1910.399(a)
of t_e standard.

, SUN_RY ' OF,,CLAS$ Z, r_[, Z[_ HAZAROOU$,,,,,,,LOCAT_ONSi

I

o zsz0.s
c LSSES o ,O s, I s

Gases, vapors, A: Acetylene Mormally Rot nor_ally
an_ llqulds B: hydrogen, etc. explosive and present in an
CART. 501) C: Ether, etc. hazardous explosive con-

D: hydrocarbons, centration (_ut
_uels, sol- my accidental-
vents, etc. ly exlst)

_ Dusts E: NetaA dusts _gnitable Dust not nor-
ART. 502) (conductive* quantities of molly suspended

and explosive) dust no_saAl7 in an Ignltable
F: Carbon dusts As or may be concentration

(some are An suspension, (but may acci-
conductive, e or conductive deuuaAly exlst).
and all are dust may _ Dust layers are
exploslve) present present.

G: Flour, stash,
graln, com-
bustible plas-
tic or cheaieal

dust (ex_losive)

_ Pibers and Textiles, wood- FLandledor Stored or han-

_lylngs uor_ing, etc. used in menu- dled in storage
(ART. 503) (easily igni- _actur!ng (exclusive of

table, but not manufacturing)
l_kely to be
explosive)

eNOTE: Electrically conductive dusts are dusts with a resistivity
less than 105 ot_m-aentimeter.

As o_ t_e I_8_ REC, co_ustlble dusts ace now separated
into tw___odifferent groups based on the electrical .-esls-
tivlty of t_e dusts: Groups Z and _.



hcause Chu ex_Zos_on ehsractur_acAcs ot _u_ardous sues_nQes vat? v_
_e specAf_: mCer_tl L_vclved, uac_ group requAru spec_s_ des_sn cone,.d-
star.Aorta.. For Class Z bsza_oua locacAcn:, c_ere are rout groups- A, B,
C, and D. See _able beA_v. DesA_ c_arscterlsCAcs for _ese tour groups
requAre _e e_a_aAnaenC o_" mxAIum explosAon pressure, maxA_ua safe
cAsars_ce beCveen par_s ef enclosures - _aa_dAng t:_readedJcA_s cr JoAnt:s
c_aC are 8r_ t:oaarrov tolerances -and operst:eaC a t:e_ers_ure _elow
_e AgnACAoa Ces_ers_urecf t:_ea_cspber£c _LA_ure Anvolved.

CH_I_LS 8Y _OUI_S- CLASS!II I II I ii

GR_ A A_P_: AceCyleae

GRO_I'B a_OSP_RF_: Acr_le_a (As_A_A_e_), arsAae, I ,3 bu_adAene, ethy-
lene exAde, fortune.yale (gas), l_y_rogen, _anufac-
t:m-ed gases eenCaAaAng sore C_an _05 l_ydrogan (_y
voAuae), prepylsae oxAde, propyl nAt:PaCe

GROUP¢ ATHCSP_¢3: Aeet:aAde_yde, slay1 aleo_el, n-buCyla.l.de_y_e, ca.--
boa •enoxAde, er_Coaa_e_y_e, d_.et_yl e_er, dAe-
t:_ylaLtae,epAc_Icr_ydr_a, e_rTlsne, era?lessee,
e_yl aereap_, _ydr_gen sulfide, t:st:r_-_rc-
_Arsa, u_uymneCrAcsl d:l.um_yl I_ydrazAne (I:_SH I, 1-
d__y_yd_e )

GROUP D A_P_._.S: Acetone, acrTlonAtr_Ze, a_c_Aa, benzene, bu_._Lne,
1-_u_anol (buck'1 alcohol), 2-bu_nol (secondar7
_ut:yl alcohol), a-butyl ace_at:e,_sobutyl acetate,
cyeAopr_pane)d_-AscOut:ylene,et_ane, ethanol (e_-I
aAce_ol), e_yl acetate, ethyl acrTlate (_n_A-
b:Lt:ed), et:_ylene dAct_lcr:Lde, guo_.Ane, hepCanes,
I_exanes, l_op_ne, l_opz-_pyZ e_.her, mesAt7l oxAde,
sere (naCu.,.al gas), meC_a_ol (me_71 aAeohcA),
_-eeC_yl-1-_u_ncA (Asca:wl aAcc.oA), methyl eChFl
i(et:one, _e_._yl lsobu_:yZ ketone, 2<aeC_yl-l-propanol
(Lscbu_:yl alcohol), 2-_eC_l-2-prcpano_ (Cert:Aar7
but:yl aJ_c_o_.), peCreleu= zzap_zC_a, pyPidAne, oc-
tanes, peeresses, 1-pen_al (a_1 aAco_ol), pro-
pane, 1-.pr_pazzo_. (pr_pyl alccl_ol._, 2-propancl
(Ascprcpyl aAco.oZ), prcpylene, st_n_ene, _oluent,
vinyl acetate, vi_Tl _Icri_e, Wlenes

SOURCE: 198_ /_EC l¢_dbcck, pp. 625.._27



ocher uater_als so Chat they present an explosAon
hazard, and havlag resAsCAvlCM greater Chart 102
ehm-een_Ameter bus equal to or less than I0S ohm-
senCAneCer.

GROUPO A_OSP_:RF_: Atmosphe_"es eontaA=Ang _'lour, s_a_=h, grain dust,
or eo_us_4.=le plastLo or ahemleal dus_s ha_ng re-
sAs_Avi_y grea_er Chaa 108 ohm-centAme_er.

_-oup F was elAmAna_ed by _e 198_ MEC sad the substances redAstrlbuted
Ante Oroups E and 0 baaed an resAsCAvltT. See the folAovi_g Table for 198_
groups:

i

(_AOL_E ATMOSPHERES: ACaospher_s eonCaAnAng eoz_usCible =eCa2 dusts
regardless of resistivity, or o',.._.e_, coa_us_i_le
dusts of sAmAlarly hazardous c_a_-aeCerls_Aeshav_ng
resAsCAvlt_ of less C_an 105 o_Am-oencAmeCer.

_ROUP G AT_OSP_ZRES: Atmospheres eenCaAnAng eom_ustAble _usCs baying
resAscAvlt_ o,.e' 105 o_m-_en_Amecer or greater.



WHEN ARCS AND SPARKS CAUSE IGNITION OF FLAMMA81.E GASES. VAPORS AND
LIQUIDS. THE EQUIPMENT CONTAINS THE EXPLOSION AND VENTS ONI,Y COOL GASES

INTO THE SURROUNDING HAZARDOUS AREA.

EXPLOSZON 0CCUI_RXNG IN APPROVED EQUIP_NT

/'t "



THE CASE OF THE ENCLOSUREIS MAOEOF CASTMETAL, STRONGENOUGH
TO WITH_TANOTHE I_IAXIMLIMEXPLOSIONPRESSUREOF A SPECIFIC

GROUPOF HAZAROOU$GASESOR VAPORS.
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ELECTRICAL GLOSSARY

CONDUCTOR. A material through which an electric current
can readily travel. Metals are good conductors. Copper
and aluminum are very good conductors.

INSULATOR: A material through which an electric current
does not readily pass. Some of the best insulators are
polystyrene, mica, glass, and wood.

ELECTRIC CURRENT: The flow of electrons through a
conductor.

DIRECT CURRENT (DC): The type of electric current in
which the electrons move continuously in one direction
through the conductor.

ALTERNATING CURRENT (AC). The type of electric current
in which the movement of the electrons is to-and-fro in
the conductor.

AMPERE: The unit for measuring the rate of flow of elec-
tricity.

VOLT: The unit for measuring the force that drives current
through a circuit.

RESISTANCE: The opposition of a conductor to the flow
of electrons due to "friction" inside of the conductor,
measured in ohms (_).

REACTANCE (Magnetic): The opposition offered to the flow
of an alternating current due to the changing magnetic
field outside of the conductor, measured in ohms ( ,Q ).

0 IMPEDANCE: The total opposition of a circuit to the flow
of alternating current, measured in ohms ( _ ).

.



PREDICTING ELECTRICAL ACTION

There are just a few basic rules which determine how electricity oenaves and
misloehaves, ancl even a person who has no electrical background can understand those
rules. With this undemtanding one can more easily recognize and evaluate electrical ,
hazards. Here is a step-by-step summary for original study and for occasional review.
These fundamentals are simplified herein to provide only the information necessary to
illustrate the electrical safety point involved.

1. What I= Elect_

All materials are made up of atoms having electrons helcl more or less firmly to a
nucleus. If we can force electron; to move progressively through a material we nave
producecl electricity, So electricity is very simply • flow of aioctltm¢

Materials in which the electrons are easily movecl are called ¢onductort. {Examples:
metals, water.) Materials in which the electrons are not easily movecl are callec
non-conductors or Iru_ulatort, (Examples: rubber, plastics, gla,cs, air.) There are many
materials which we must recognize a.s falr conductor&, such as the human body.
earth, concrete, etc.

2. "AC" or "PC'?

If the electrons move continuously in the same direction through the material, we call
this action direct current (PC), If the current is continuously reversing at regular
intervals we call this action alternating current (AC). Most of the current used in the
workplace goes through a cycle (first in one direction, then in the reverse direction) C:_
times per second, so we call that frequency "60 cycles per _¢ond, or 60 Hertz."

Whether AC or PC, evefythlr_g thai electrt_ty doe= i= ¢aUNd by this movement of
It's the movement that counts, not the direction.

In passing, it should be obvious tlnat we are not talking about =t,_l¢ electricity, _n
wntcn electrons p_te up because they can't move through non-conduc'tive materIals.
Hazards from static electricity con_itute an entirely different subject, wntch must
discussed separately.

But in the circuits we use for light, heat, motors, controls, etc., in the workplace,
etectr_c current _s the flow of electrons. And ther_ will be no action, good or had,

i unles=currentflows.

The unit of measure for current is amperes=, and the c_rcutts most commonly used for
lighting and receptacles are s=zeclfor a max=mum of 15 or 20 amperes.

3. Volta<le fot_.,e=electron= to move.
_z

Voltage is the force which can cause these electrons to move through a conductor In
the wor_plac'e we use voltage wn=cn =s produced matnly by generators and
transformem, it may be helpful to refer briefly to the top sketch of Diagram _1, whtcln
uses marbtes in an analogy to =llustrate how voltage forces electrons to flow througtn a
c=rcu=t. Note tlnat the paddle wheel, representing a generator, forces marbles
(electrons) to flow through the tube, through the load, and back to the "generator." A
generator, or a transformer acting like a generator, forces electrons to move out
through a Ioo0 (ctrcuit) in exactly the same manner.



The unit of measure for this "electromotive force" (voltage) is volts, and the most
common voltages used in workl:)lacesare: 115, 208, 230. 265 and 460 volts. It s
important to knov: that these voltagescause a majority of the electrical fatalities.

4. Cummt flow ta impeded, more or less,in all circuits. ,,

When current flowsthrough any conductor it mustovercome reshltanoe,which can
be thought of as internal friction, just as the marbles (Diagram #1) must overcome
friction inorder to flow through the tube.This "friction" in a conductor ten(Is to hol(I
backthe flow of current,just as ittends to slow downthemarbles.And, in both cases,
the friction produces heat.

inthe electricalcircuit, this resistancecan be reducedby usinglargersizeconductors
(wire). If there are any places in the circuitwhere resistancei8exce_ively high (loose
connections, bad splices,etc.) the resulting concentrated heat will be destructive.
This type of faulty wiring causesa majority of the electrical fires.

Inaddition to theresistanceinsideof the conductor,there isa magneticeffect outside
of the conductor which impedesor holdsback the flow of alternatingcurrent. This is
calledmagnetk:record, and, in combinationwith thenmistance,becomesa factor
in large industrialand commercial facilities. But if all conductorsof I circuit are kept .
closetogether (asinthe samecableor conduit), thismagnetic reactancecan usually
be neglected. So for our purposes we can usually think of this "lll,qNdance" as
resistance.

These impeding factom aremeasured in ohms.

5. NOwwe can Wlldlct how much ¢ummt will flow. --

Inasmuch as it isthe currentmat causes the action (goodor bad), itwillbe handy to be
aDteto predict how much current will flow un(ier some circumstances. This can be
cloneby using Ohm'sLaw, which is oneof thesimplest laws in all nature.It states that:

voltage (volts)
current (aml:)eres)=

resistance (ohmsi -

It iseasierto use this relationsl_ipifwe use symbols for the quantities.So, if we use E
for voltage, I forcurrent, an(i R for resistance,then:

E (volts)
I (amps) =

R (ohms)



GENER

NO CURRENT FLOWS UNL,ES8 THERE IS A COMPLETE LOOP. THE GENERATOR
CANNOT FORCE EI.EC_ONS TO MOVE THRU THE TUBE UNLESS THEY ARE
RETURNING TO THE GF.NEFIATOR.

IFTHE LOOP (CIRCUIT) IS NOT COMPLI="I"ENO ELECTRONS CAN RETURN TO THE
GENERATOR, THEREFORE ELECTRONS CF.ASEMOVING THRU THE CONDUCTOR.

- iii 11111111 /IIHII / I / [ I I ( I III I/
III _II lI-I I 1 I I_1 I !I ! I ! Ill I l II[Ili ii_ I i I I i ]L I-I II I I 1 1 IIF

, _r_] _i • .......' '''' " ' ' '"' ' J" '
/d I I I IZU I I ! I I I I_I I I I I I I I I lI I I I I J[ I I I I I LI I Z [ l-ii_l,-]rI ,

FRICTION (RESISTANCE) INSIDE OF A CONDUCTOR PRODUCES HEAT. THE MORE
ELECTRONS PER SECOND THE MORE HEAT WILL BE PRODUCED.

SOURCE LINE LOAD..

d_rZrI IiI _I_ I I I_I ]III I-lI I I']''I IIZIkI I I I I I I I IX I"T'_'-T I _

A WELL-OESIGNED SYSTEM HAS MINIMUM RESISTANCE IN LINES, SO THAT
MAXIMUM EFFORT IS AVAILABLETO PRODUCE USEFUL HEAT OR WORK IN THE
LOAD.

DIAGRAM #1

ELECTRICAL FUNDAMENTALS IL.kUSTRATED BY MARBLES MOVING THRU A
TUBE



COMMON ELECTRICAL HAZARDS ARE SHOCKS, BURNS,
EXPLOSIONS, FIRES

1, Shocks occur when current flows through some part or parts of the body. Results ,,
can be:

a. Indirect (failingfrom ladder,J,scaffolds,etc.)

b. Direct (damage or death actually caused by the flow of electricity through
thebody.)

2. Bums areusuallycaused byexcessivelyhotelectricalconductors(as in heatersor in
faulty wiring) or by arc btuL Arc blast occurs from high-amperage currents arcing
through the sir after contact has initiated large currentflow, as in "short circuits."

3. EXlNo=lon=can be caused when electricity provides a source of ignition for an
explosive mixture in the atmosphere. Excessivelyhigh conductor temperatures, or
normal arcing (sparking) as at switch contacts, can provide this ignition source.
"Explosion-proof' electricaJ installationscan preventsuchexplosions.

4. fire= are most commonly caused by current flowing through high resistancedue to
faulty wiring, setting firs to insulation and surrounding materials. Defective or
misusedappliancesand deviceealso cause many firm.

r

HOW SHOCKS CAUSE ACCIDENTS AND FATALITIES ._

Electricity will follow any path which provides a loop from a wurce of voltage and
back to that source (remember the marl:leemovingthrough tl_etube and back to the
paclcllewt_ee(,Diagram#1).The ele(.,tFor_swill followany and all petM wt_ict_will take
t_em I:)ackto tl_esource. The boo_ may providepart of an unintended loop, either
between tl_e two conductors of a circuit, or between one of the conductors and
"grouncl" (wr_icl_usually completes the loop),

2. How much current will flow through the worker?

When tt_st_al_penssome currentwill flowtl_rougl_tl_ebody, limite_ by the resistance
of t_e patl_tl_rougl_tt_eI:)o¢ly.That resistancemight l:eashigt_as 100,000ot_msif the
sl_n ascity, I:)utis more likely to be in the order of 1,000ot_ms.Wetness at pointsof
contact greatly recluces the resistance, allowing more current tO flow, thus doing
more clan;age.

The amourrf of current can be predicted using Ohm's Law:

E (voltage)
I (current) = ............

R (r_listance of body)

For a verycommon situation:

11Svolts (V)
lamps (A) = - .......

1000ohms ( .Q )

= 0.115 A



This very smallamount of current is quite likely to be letl_al,and it can occur uncler
verycommon workl_iaceconditions.

3, Effectsof amount of current

(Note:Currentsof lessthan I ampereare usuallystated inmilliamperes (mA), where i "
mA = 1/1000 of an ampere.)

More than 3 mA -- painful shock which can cause indirect accidents.

More than 10 mA -- muscle contraction, "no.let.go" danger.

More than 30 mA --lung pamlysls,usually temporary.

More than 50 mA -- possibleventrtcularflbrtilatton (heart disfunction, usually fatal),

100 mA to 4 A-- certain ventricularfibrillation, fatal.

Over 4 X -- hesrt i_lrll_is but may be temporary;,severe bums.
(Usuallycau_l byvottagm_ (_X}V.)

A large majorityof the el_-t:roCutl'oneare ¢aljl_ byvoltageeof i_t _ _ V, which
am tl_e voltages,molt common in the workplace. At voltages u low,as 115 volts,
fibrillation can start in 3 or 4 a_.,onclsof current flow. The hlgt_er the voltage the
sl_ortlr the time I_fore fibriilettonstarts.

.01
0 29 40 60 80 100 120 140 160 180 290 229 240 2110

CURRENT IN MILJ.IAMPERES

The effects of electrical current and time on the human boo_/.



COMMON WORKPLACE CIRCUITS

Following is a simplified cle$criptton of typical circuits to wnict_ workers are most
commonly exloosecl.

#

OVIIRCURRINI"
MOlSOllON

SOURCE (FUSEOR LOAD
(OUTPUTWINDING CIRCUIT LIGHTS,
OF TRANSFORMER) BR_F.AKER) TOOLS,ETC.

HIIII / ] I IIIII LI III1! _- I III I, II I

_ UNGROUNDEDCONOR'
I' (BLACKETC.)m

, B
115VOLTS

" to
,,b GROUNDEDCOND'R.
- (WHOTL_ '
ii _ i ii i i _..... _ ........... iiiii j iiiii i iiiiiiiiiii iiiiii 1

¢)
"GROUND"

(EARTH,BLDG.STEEL
WATEFIPiPe

DIAGRAM #2

SINGLE-PHASE 2-WIRE CIRCUIT
(USUALLY SUPPLIES 8-10 LIGHTS OR 4-6 RECEPTACLES)

d;;



COMMON WORKPLACE CIRCUITS, CONTINUED

W

HRVI¢| ......... , .
SOURC| ENTRANCE TO LOADS

I" "" -" "1 UNGROUNO_
"HOT" I -,_ I (OTHER THAN wHr11[)

/I I
I I __sVOLTS

" I I i•p GROUNDED
" NEU'rRAL I i (WHIT_ .

I

--_ II il I - Hll i _ 111....... i __ , T - : ......... ,........ ..... -- ......... :]]! ; 230 VOLTS

/" I Ilib

" I I _nvOLTS

." i / I UNGROUNOED F- "_K_T" I _-_ I (OTHER THAN WHITE) J, ,,
II ....... I I IIIII I ___ ......... ' ........................... II I III1,111 H I I

I / i ..... .
L .Z .J

-

DIAGRAM #_

SINGLE-PHASE 3.,WIRE CIRCUIT
(USUALLY SUPPLIES A NUMBER OF 2-WIRE CIRCUITS FOR LIGHTS AND
RECEPTACLES, AND PROVIDES 230 VOLTS FOR LARGE AP-_LIANCES, AS IN YOUR
HOME,)

NOT SHOWN

THREE-PHASE CIRCUITS MAY BE 3-WIRE OR 4..WIRE
(REQUIRED FOR LARGER MOTORS IN COMMERCIAL AND INDUSTRIAL
OCCUPANCIES,)



GROUNDING, THE MOST-VIOLATED STANDARD

Becauseof the numerous accidentsandelectrocutionsfromfaultywiringandappliances,
tl_eprotectivesystemcallecl"grounding" is requirecl.This precautionarypractice t_asno
function unleu and until there is electrical leakage from a "hot' conductor to Its •
_1_, Whell llucrlIi g_ flult occur=,trtegroundingconductorgoes intoaction to
provide the following:

a. It preventu voltage= between the electrical enclosure and Driver enclosures or
ium;undlng=,

I:), It provtcln = path for large amounts of fault current to flow back to the service
entrance, thus blowing the fumeor Ml=@i_lthe elmult _er.

1. How domegrounding do its Job'/

Proper grounding requirel connecting all of the enclosurm (equipment housings,
i:x)xm, conduit, etc.) togethor, Kid I:m=kto the send(:ee_nmoe _m. This is
eccomptt|he¢:lbymeans ofthegreenwire in thecord (toportlble equipment), andtl_e
conduitsystemor I bare wire in the fixed wiring of the building,

When I ground fault u_:oum,as tn I defective tool, _ _ _or must
ceffy enough eurnm! to Immedlme_yUtpthe elmu, Immkor or Blow the fuse,This
rectuirtmthat the gmun¢l fault path must have low impedance. And _e only tow..
iml:_:lance i_t_ is tl_egreen wire (in portable cord) and the rneta!llcconduit system
(or an =d=Ittonll bare wire if conduit is not use¢l),

Note thlt the normal useful curtain flows in the "¢ummt-can'ying" loop from the -
transformerover the black wire, through the toot motor and back over the white wire
to tl_etransformer, The grounding¢oncluctor¢arrieeno current See Diagram _t4.

SERVICE TOOLOR
SOURCE ENTRANCE OTHERLOADUNGROUNDEDCOND'R,

r- --" -I (aLACKETC.)
_-_ _"'_ --=w-._- _ _ _ ......._ _ _ ............_ _ _'II

: I I ENCt.OSURE I
: I I GROUNDED COND'R. L_.J"t_
" J _ I _ .= (WHITE) .. = ___TJ

I.

GROUNDINGCOND'R.
(GREENOR BARE)

"q!P"
EARTH,WATERIIIIl_ ETC.

DIAGRAM #4



However, wl_en the insulation off trle black: wire fails an¢l tl'le CODDerconauctor
routines the case of tl_etoot the ground-fault curfwntflowll through the green wire
and the _ system _ to the _ en_

r" - -'i RECEI_'ACLE GI:IOUNO
..., _ BLACK __ _ . . ,L..__ //" FAULT

,,, I I ,,._..=\ ,TJ.s._ ..

o /
" I I
0

•, I Io WHITE ,
....... _, , L ..... iiii iii iii II ii i i ii - ._ ....

/
SARE,OR GREI_ withe
CONC)UIT IN CORD '

DIAGRAM _l

THE GROUND FAULT LOOP
(THE METALLIC CCNDUIT, OR A BARE WIRE IN PLACE OF CONDUIT, PROVIDES
THE LOW-IMPEDANCE GRCUND-FAULT PATH.)

I

If the equtl)ment4roundlng conductors are propedy Inltatled, t_ls current will be
l:}emai:)s10 times or more aOovenormal current, so tl_ecircuit l:reaker wlll trlD out
_mme<liately.=

e,.



2. But what hip_ if the grounding does not do the job?

if the gr0und-fault path is not properly instatleq it may have sucl_ h_gh impeOance
(resistance) that it does not allow the large amount of current to flow. Or. if the
grounding conductor continuity has been lost (aS when the U-sledDed prong =s ,_
broken off of a plug), no fault current will flow, In these cuds, the circuit breaker will
not trip out,-the _ of the tool will be energlzKI, an¢i _ touching the toedmay
be it_oeked,

DIAGRAM #(J

EQUIPMENT-GROUNDING CONDUCTOR NOT COMPLrFE
/THEREFORE THE CIRCUIT BREAKER DOES NOT TRIP OUT WHEN GROUND-
FAULT OCCURS.)

,,Z

K,,

Th,s ¢langerous grouncl-fault current, flowing through a person, or earth, will
encounter such ntgt_ resistance that it will not nM nigh enough to trip the circuit
breaker. Only the met=ilk: equlpment-tlmund!ng conductor, which Is carried along
wlth the Sul=piyconductors, w_ll t_ave impedance so low that the required large fault
current wollflow,

So t_e only way to be sure that the equipment grounding conductor does its job is to
De sure t_at me green w=re,me grounding prong, the grounding receptacle, and the
conOu_t system are _ntact,from each etectdc4Mtoot back to the service entnmce.



¢K'rENSlON
CORD

DIAGRAM #T

PICTORIAl. DIAGRAM OF TYPICAL, INS'I"ALLATION
* ,,,,,

THE FIXED WIRING FROM THE SERVICE ENTRANCE TO THE RECEPTACLES
:_ROVIDES EQUIPMENT GROUNDING THROUGH CONDUIT OR A BARE WIRE. THE
FLEXIBLE CORDS PROVIDE GROUNDING THROUGH A GREEN WIRE AND THE
U-SHAPED PRONGS, THUS COMPLETING THE GROUND-FAULT PATH.

I



3. The Gmuncl..Fault.ClrcultInterrupter ("GFCr') _ an aKldltlonalpre,JlUtlon.

The GFCI is a solid-state, sensitivedev,ce wrlict_canbe applied to open tl_ecnrcuntan
caseof ground.fault leaka,tqetoo smallto tripthecircuit breaker, (but large enoughto
be dangerous to people).

DIAGRAM N

HOW THE GFCI FROI'ECTS PEOPLE

(BY OPENING THE CIRCUIT WHEN CURRENT FLOWS THRU AGROUND-FAULT
PATH.)

Note tibetthe GFCI will open tt_ecircuit if 5 mA or more of current returns to the
service entrance by any path other than the intended white wire. If tl_eequipment-
groundingconcluctorisproperly installedand maintaineclthis willhappen assoonas
the faulty tool is plugged In. If I:)yct_ancethis grounding conductor is not intact and
Iow-,mpeclance,tl_eGFCI may not tnl:>out until i perlon provides the path. In tills
case tl_eperson will receive a st_ock,but the GFCI st_oulcltrip out so quicklythat the
st_ockwill not I_eharmful.

4, Wheraare GFCI's required?

.... OSHA requires GFCI's on construction sites because of the combine(, special
I_azarclsof two conaitions:

a. Questional:le ,ntegrlty of the ground-fault path througt_temporary wiring.

b. Presenceof wetness clueto working on earth, wet concrete, etc.



RECEPTACLES WHICH ARE IN USE BY EMPt.OYEES
SHALL HAVE GFcrs FOR PERSONNEL PROTECTION

OR THE ASSURED EQUIPMENT GROUNOING PROGRAM

CIRCUIT CORD AND PLUG-CONNECTED EQUIPMENT
BREAKER

GFCI

N :-'.. • ...... - ,,c

STANDARD CORD
GROUNDING RECEPTACLE SET

P oLrrLETe

SYSTEM
GROUNDING

FPLUG-tN

1 TY,E c:_t.ro
I  Fc,

STANDARD / CORD PLUG-IN

RECEPTACLE l SET TYPE

OUTLET GFCI

NO PL
CONNECTED GFCI

DIAGRAM #tl

CONSTRUCTION SITES

RECEPTACLES WHICH ARE NOT A PART OF THE PERMANENT WIRING CAN BE
PROTECTED IN ONE OF SEVERAL WAYS, USING GFCI'S.



TEST FOR CORRECT CONNECTION
AND ELECTRICAL CONTINUITY OF

THE EQUIPMENT GROUNDING CONDUCTOR

RECEPTACLE
TESTER

120 VOLT, SINGLE-PHASE, 1$ OR 20
AMPERE FIXED RECEPTACLE OUTLET

i

FU[XlllLE CORD SIT FOR 120 VOLT
lS OR 20 AMPERE RECEPTACLE

-_ c-I ,, i.;
ii

i

_____I I_ TESTER

120 VOLT CORD AND
PLUG-CONNECTED EQUIPMENT

DIAGRAM #10

CONSTRUCTION SITES

A DOCUMENTED TESTING PROCEDURE MAY BE SUBSTITUTED FOR THE USE OF
GFCI'S.

15





SYSTEM GROUNDING

29 CFR 1926.404(f)(1)(iv) and 29 CFR 1910.304(f)(1)(iv)
contain system grounding requirement information.

"AC Systems of 50 volts to 1000 volts shall be grounded
under any of the following conditions, unless exempted
by paragraph (f)(1)(v)of this section:

(A) If the system can be so grounded that the maximum
voltage to ground on the ungrounded conductors does not
exceed 150 volts;

(B) If the system is nominally rated 480Y/277 volt,
3-phase, 4-wire in which the neutral is used as a circuit
conductor;

(C) If the system is nominally rated 240/120 volt,
3-phase, 4-wire in which the midpoint of one phase is used
as a circuit conductor; or ..."



AC ,,SYSTEMS, 50 T0,,,,,,I,,,ooo,,vO,,L,TS,,RE(_J!RING GROUNDING_

SYSTEM SCHEMATIC DESCRIPTION COMMON USES

SINGLE PHASE VOLTAGE BETWEEN UNGROUNDED GENERAL LIGHT AND
TRANSORMER CONDUCTORS IS 240 VOLTS VOLT- POWER SYSTEMS.

AGE TO GROUND IS 120 VOLTS MEETS CONDITION (a)

_' ........................ _Gtounded Conductor

i iii iii iii

,i., Grounde

1) 120/240 VOLT, SINGLE PHASE 3 WIRE SYSTEM
-- .111111i ,i i i i iiil..r . i ] i - i. , m..,. i i - - -

WYE(Y) CONNECTED VOLTAGE BETWEEN UNGROUNDED GENERAL LIGHTING,
TRANSFORMER CONDUCTORS IS 208 VOLTS VOLT- RECEPTACLES, SMALL.

AGE TO GROUND IS 120 VOLTS MACHINES. MEETS

,_f-{ ......._ ti - ;i CONDITION (a)

2) 208Y/120 VOLT, THREE PHASE, 4 WIRE SYSTEM
ii i ,1 ,,,,, ii i i iii i

WYE(Y) CONNECTED VOLTAGE BETWEEN UNGROUNDED GENERAL LIGHTING
TRANSFORMER CONDUCTORS IS 480 VOLTS VOLT. AND HEAVY INDUS.

AGE TO GROUND 15277 VOLTS TRIAL APPLICATIONS.
.f-_- * - _ MEETS CONDITION (b)

"_: I ......

L -- t ! I .,._=.,_

=---
3) 480Y/277 VOLT, THREE PHASE, 4 WIRE SYSTEM
-- _. ,,,, ! ,. ,1 i .i. i1,1

DELTA (._) CON. VOLTAGE BETWEEN PHASE CON- OLDER INDUSTRIAL
NECTED TRANS- DUCTORS IS 240 VOLTS (A&B, B&C, APPLICATIONS SERV-
FORMER AND A&C) VOLTAGE TO GROUND ING MOSTLY 3-PHASE

= IS 120 VOLTS (BETWEEN A, B& MOTORS. ACONDUC-

A it- ,;_v GROUND) AND 208 VOLTS (BE- TOR IS CONNECTED

- ,I T - ..-] TWEEN PHASE CONDUCTOR C TO THE MID.POINT

Z \i
WINDING TO OBTAIN

-- ;2.ovi - o '2OVOLTS FOR GEN"F
- ' - lC.=,_,,,.,:,, ERAL USE. MEETS

CONDITION (c)
r ,u_

4) 240.,3/120 VOLT, 3 PHASE, 4 WIRE SYSTEM
-- . lili li II __ Itttli . i .........



ENTRANCE HEAD
/

_. .... ..... / SERVICE

",__ DROP

The source of power is the service

entrance panel ($[P) which receives

__,,._ power from the supplier lines

....

:_'-':" ELECTRIC METER

OVERCURRENT
PROTECTION

SOURCE (FUSE OR LOAD
(OUTPUT WINDING CIRCUIT LIGHTS,
OF TRANSFORMER) BREAKER) TOOLS, ETC.

• • , j _ ,, , ,,,,., ._ i i L,, ,,,.

w_ _ UNGROUNDED COND'R.

'Q / (BLACK, ETC.)O

'= 115 VOLTS

: 1= GROUNDED COND'R.II

.,,. (WHITE)

_= ,, __ L [

_L
"GROUND"

(EARTH, BLDG. STEEL,
WATER PIPE)

.................... _1 SERVICE ENTRANCE SMALLER CIRCUIT

L BREAKER PANEL

li / Ill illillll _ I i _! i _
FEEDER CIRCUIT BRANCH CIRCUIT

L

A feeder circuit extends between the SEP and a full or circuit breaker protecting a branch circuit.

91



COMMON WORKPLACECIRCUITS, CONTINUED

SERVICE
SOURCE ENTRANCE TO LOADS

-- "-- " "1 UNGROUNDED
"HOT" _ I (OTHER THAN WHITE)

......... III III ...... I III I I I] -- . II ............

.'_- I [" I
i' I 115VOLTSdim

" I-" GROUNDED
"" NEUTRAL i (WHITE)
'_ ' .... I I , , - ...............+ _ ,...... I 230VOLTS
im

" I I

=., I I _s VOLTS

.,. I ! UNGROUNDED 1,,,, "HOT" I I (OTHER THAN WHITE)
I II + III 11111111 I[ I __ iii llllll " II[III II II Ill I I III I IIIII

L

I
I

IllllI I J ] • II I

SEP box with service entrance wires, neutral bar

and circuit breaker panel installed



By connecting me white neutral wire and me bare The green grounding wire in the figure below is
grounding wire is the neutral bar In the $(P, you have fastened to the frame of the washer by meoni of

grounded both the circuit and the equipment. The fells- • metoi screw ter_ninol, When plugged into the
wing example Illustrates grounding the clothes washer reoepto©lo, the grounding wire le conneoled by
and its circuit, Note the terminal connections on the the grounding ctr_ult to the neutral bar of the
back of the washer. The block end white wires of the S(P, This means that the _u/pment is grounded
cord carry current to operate the washer, When the through the grounding wire to the neutral bar,

cord te plugged into the receptacle, the neutral wire Thus, if • non-grounded circuit conductor should
is connected to ground on the neutral bar through the make contact with the trorr_ or machinery of the
white wire tn the circuit cable, An accidental contact washer, • short circuit fault will occur and open

of the non-grounded curroni carrying wires to circuit the fuse or trip the circuit bredker. Grounding
ground wilt result tn o effort rlrcult, and the circuit the outlet boxes and receptacles has the effect

breaker or fuse will open to bredk the circuit, of grounding all appliances and equipment that
may be plugged into any receptacle on each cir-
cuit, provided the appliance cord hoe • grounding

conductor and plug,

The grounding wire connects to the metal frame of the

appliance, to the receptacle and receptacle box and to

the neutral bar In the service entrance panel



Duplex receptacle correctly wired to designated terminals

tlOT CONTACT GIIOU/ItD CONTACT

OPENING_..._ OPENING

0PENI N_



GROU N DIjFAULT CIRCUITINT PTERS (GFCI)
GFCI's are ,nstalled to protect people from shock I The Co0e requires GFCI protection for all I E0.vOlt.

hazards As d,scussed _nthe previous sections, system IS- end 20-ampere receptacles installed m bath.
an0 eou,pment grounding provides protection for the rooms, garages wath some exceptions, and Ill OUt-
electrical system and equipment and cons_deraDle door receptacles of homes Also. any receptacle
protect,on aga,nst shock _n most S_tuahons However. within 4.6 m (15 feet) of a swimming pool musl be .
there ,s a need for a more senslt,ve device to protect contrOlled by a GFCI A garage receptacle _n space
people from ShOCk,n tl_e more hazardous Iocat,ons Jn provided for a plug.tn apphance such as a freezer.
aria arounO the home The GFCI s are designed for tnlS
purpose ;. " "ll,..mm_.._ _._.."!" "'" ""

Ground faults can damage t.,qutpment. This costs "_, ' ..th,_. _
money Butsnould a person beapartofth_sunln.
tended path the result cOulO be injury or death.

Only ,50 m,iham_eres or 0 0033 of the Current re.
¢lu,reOto open a 15.ampere ctrcu=lbreaker or fuse. can
be tata_ ,t 't

A Gc'Ct ca_'he,p D,evenl harm to people =n sttua.
l,onsl,_et_ese

I All _25.vO! s,'_c,e p'_ase _5. ano 20.ampere con.
sl,uclc"s,te'eceP_a=_es,,,v_chare not partOf me
pea,mane,'.,sT'_clu,eano ',Nr_,cr,ARE IN USE BY '
EMPLO,'EE5 m_s, _ave G;:CI prolecl,on Thls,s ,n. i

te,Dretea tc mea_ treat employees may use a portable L ":="
G;:Clt_a_ca,",r...emove3 *'oreone receptacletoan. L ' '_ ' "
OI._et or" t"_e '33, _ =.,i,,I_ ,,.. , .,,'

Portlble GFCI'I lln it 10¢i!l¢i where
nlldtd on conllrullion lilll

r- E "_ BLACK RECEPTACLE GROUND

_-_ _ -ij ' .. -;: ....._.... : _ _. _ '"-_ _:_: ___L --: ......_ j FAULT

L_

I N,_ ______ _< ? ._,-- C_ONDU_T

GROUNDING PRONG

MISSING
t -----

GR_N_ FAULT
CLJR_ENT



Without [_ With _',_
GFCI GFCI /_

GFCI/ m

IFQI'S pretest Deep,e from fevtt eurrente
all Small aS five thovslnla of an ampere

T_YpES,,,,AND SIZES OF GFCI's

Three types of GFcrl are available:
- A portable type Plugs directly

into an ex,ttlng receptacle.
- A ascend type can be permanently

tnstalled to replace a standard
receptacle. For outdoor use, weather-
proof types are available.

- The third type is atcombination olrcutt
breaker-OFCi. It te Inetlikld instead

of a standard circuit breaker in the SEP. I_
The GFCI rating in volts and amperes must | E
be the lame I1 the circuit it protects. p P

The poftllbie OFG! ptu911dtveotly
tnloin existing re_:eptaale



Circuit Breaker-G FCI

_"-"_"" ' I

A QVCI (bottom) can be permanently
Installed tn place of a receptacle

The combination circuit-breaker GFCI
le Installed in the service entrance
panel. It protects nit outlet8 on
that circuit.

i

o

....
P P P P P

'-_ -..... -* PaPRCiT_TFrl!

A GFCI Installed a© the first receptacle In a ©lr©ult
Dr©rides I)roteotlon to all other re©eptaolee beyond
tt tn the olroult



NO BOOT ,LEGS AT BRANCH
CIRCUITS OR DUPLEX

SERVICE TOOL OR

SOURCE ENTRANCE UNGROUNDED COND'R, OTHER LOAD
_" "=="" -I (BLACK ETC.)

i I "I
I I I I
I i ENCLOSUREi I
i I GROUNDEDCOND'R.

(WHITE) i
I
i i
L.. _..- =. .............. J

GROUNDING COND'R
(GREEN OR BARE)

_r

EARTH, WATER PIPE, ETC.

HAZARD

1. REVERSED POLARITY

2. LOOSE WHITE CONDUCTOR
115 VOLTS ON CASE OF TOOL

3. E-IxR



TEilT FOR CORRECT CONNECTION
AND ELECTRICAL CONTINUITY OF

THE EQUIPMENT GROUNDING CONDUCTOR

--- i ii : iii1_

RECEPTACLE
TESTER

120VOLT, $1NGLE-PHAItE,15 OR 20
AMPEREFIXED RECEPTACLEOUTLET

tt

FLEXIBLE CORD SET FOR 120VOLT
15 OR 20 AMPERERECEPTACLE

__ A A _ /

C0NT,.U'_L____
_STM

_:oVOLTCOROANO
PLUG-CONNECTEDEOUIPMENT

CONSTRUCTION SITES:
A DOCUMENTED TESTING PROCEDURE MAY BE SUBSTITUTED FOR THE USE OF G.F.C.I.'I.

305.6 (b)

31





ITS NO-GLOW, NO-GO WITH THE WOODHEAD

GROUND CONTINUITY MONITOR
For The Contrictm-The E1ectdclen-

The Indummlt Mlintenancs Oel)artment

THE CONVENIENT WAY TO

• I:)rov,cte Dersonnel DrOteCtion

. satisfy C)SHA requirements
WHILE HOLDING RECORI)-KEEPING

CHORES TO A MINIMUM!



• INSULATED • DUSTPROOF

• COMPACT • SHOCK RESISTANT

SPECIFICATIONS

• Construction: Shock resistant taut band Also provided with plug-in test I:)robeto
susaens0_nmeter in an ABS check grounding of condu0t,outlet boxes.
plaStiCcase, Sl;Xlctalty portable tools, machine tools, D=pmg
des0gned for portable use. systems or other grounded equ=pment.

• Voitxoe Range: 90 to 130 V. AC. 50/60
cycles HZ.

• Te_t Cun'ent: Approx. 21 aml_ with a Ioo_
impedance of 1 ohm at 120 V.

• Size: 5" x 3_" x 2"
• Weqlht: 2 tba.

Complete with carrying case and instruction
Ix>ok.

DESCRIPTION CATALOG

Ground Loop tml_eOanceTester, complete with carrymg case, instruction book 7040
Reolacement Test Probe 40-9050





-il

i i llllii, II lllll' II I , i Ill _ ' J . I , ,1 ,, + _

I COMMON u.s.paten,+3.821+392FEATURES SPECIFICATIONS
• Ccl_nectionless AC v<:ItliOe ODefit0ng tlm"¢)erature

oetector 35" to 100" I=(0-38"Ci - ,
• Capacrtor cJ'_r
• Co_nu_/cr_.xw Bailery L,fe -.
• A_lol:_ I::_e_r_ _nel. Al:CX'_ir'f'xale_ battery st_lf hie
• Vo_u_ _(_nm (TIF30OHV) VlilmQ_w_ case
•/k:lal:_ to no( stO,,. _ Ounce=v340grams

• H_ {_ nnCluO_ngprOOe __• Maoe ,n tr_eU.SA. 85" x 375" x _"

:._SPECIFICATIONS 2159cm x95,3cm, 2 54c=

B REPt._EMENTnF_oo PARTSAND COLUU:'S,eLEHOTST,CK
R=n_: OPTIONAL (D_ect= not incluclea,Part #TIF310)
25 ',_'s to I+500_ ACCESSORIES
T1F3(XX::C

Range: T1FIO0
25 volts tO 15(X)_ CaJ'_ng case Part#TII::301CC

Chatg,ngRate TIF300CC
1Mfcl per sec Te_l leaas Part #TIF301CC

_F_o_v c_,o_ c_ _a_,._.F_o_cc TIF INSTRUMENTS INC
Low Range* TIF300HV

25 _Ots to 1.500volts Carry,ngcase Par,' .'r+F:303_V 9101NW 7th Avenue
_gh Range HOtStacw, Pare .Tll::310 M+arm F_or_Oa33150
1,5(X}to 122000 _ Phones (305) 757.88 _°

Teiex 264284
,I



Model 7100A
D " NI

THE GROUNOtNG PEOPLE

BB

• Determines impedance on
equipment grounds

• Determines Impedance of neutral
conductor"

• Testa 120, 208 and 240VAC
r_eptaclea and equipment "

• Accurately determines wiring error

• Tests grounding of
tools and hardwired
equipment"

• Tests GFCI's for
tripping

• Automatic and
pocket sized

?100A GROUND CHEKT''
TESTS IN SECONOSI!
Satisfies N.E.C.

I Requirements Solid.State Reliability and Accuracy!

The 7100A GROUND CHEK is a unique, low GROUND CHEK is the ideal electrical testing
cost instrument that automatically in_:icates tool for use Dy electricians, _nspectors.safety
ground iml:)e(:lanceand checks for 7 different Dersonnel an(:telectr=cal/electronlc equ,l:ment
wlr_ng errors on 120VAC 2or 3 wire grounaeO field ma,ntenance and installation tecnn,-
systems. These tests are accurately made c_ans.
regarOlesaof the circuit reactance or length of
wire run. OPERA', ION

GROUND CHEK does not require that ot_er Plug or connect GROUND CHEK into any I_ve
eclu_gment be discorlnected from the c=rcu_t 1201208/240VACcord set or recel:tacte. The 3
under test to oOta,n accurate test results, wiring lamps indicate correct w_r_ngor w,r_ng

errors if they ex=st. If wiring ,s correct, aun,.
APPLICATIONS. qua circuit automatically inlects current

Dulses ,nto the grounding gate. T_e ground

GROUND CHEK is ideal for testing standarO laml:) indicates ground _ml::)eclance A
120. 208 and 240VAC c=rcuits, reCal:tacles an(:l "STEADY-ON" ground laml: _ncl=cates ,m.
_araw,red e(:lu,l:)ment.It can also l:)euse(: to I:)edance is less than 2 ohms. A FLASHING or
test GFCI I:rotected I:)rancn c_rcuJts and OFF ground laml_ _ndicates grouncl ,m.
eclu=l::)ment, i:)edance is over 2 ohms. The oDerat_ng ,_.

struct=onsare I:)r_ntedon tl'teinstrument, an_ a
Ol3eratingmanual is sul:l:lieclw_tl_t_e _ms:ru

' _ _ ment.
.

RR



.,am.

Model 7106
® T

THE GROUNDING PEOPLE

• Detects Isolated Ground Shorts"
• Detects Neutral to Ground Shorts II

• Detects Neutral/Ground Reversals"

• Determines Impedance of Equipment
Grounds

• Determines Impedance of Neutral
Conductor"

• Tests Grounding of Terminals,
Tools and Hardwlrod Equipment"

• Test all 120, 208 and
240VAC 1 jr Receptacles and
Equipment

• Automatically performs
Voltage Test

• Accurately Determines
Wiring Errors

• Tests GFC_',_;_,_or tripping 710e ACCU.TEST T,.
TEST IN SECONDS!!

Solid State Relllbtltty lind Ac_lreWI
Slitllifleli N.E.C. Requirements testing tool for use by eiectrtcllns, in.

s;)ectors, safety I_ersonnel and elec.
trlcatlelectronic eClU_Dment fillet

Undetected Neutral Ground Shorts and NEUTRAL TO GROUND SHORTS AND maintenance and _nstailllton tecnni.
Reversals, HIgn lml:)e0anceequlwnenl REVERSALS are easily glnl_ointed, clans,
grounCle ancI wiring Ire'ors, cauu GrourKI imps<lance measurements are
Swloul squashiest operatlonll llnd a_omatlcally clet_m_niKl as l)emg OPERATION
i_lrlonne_ s4tety proOl_'tL AC,C_ over or undeq two ohms
TEST Js the lecond generation of Plug or conneCt ACCU.TEST ,nto any
ECOS e0ectronK:to04l cleligned to a¢. In additional to tl_esi unique featurttl, live 120VAC or 208/240, 4 wire _ ,If
curately and ClutCtUydetect these ACCU.TEST also accurately 0eteClsall receptacle or circuit, By following lfle
I_azarOsand proOlem r.,o_lltk_ml, common AC systems and equiDment simple tlmt sequence, the tester w,ll _n.

wtrlng errors r_arOlees of circuit talc. dlcate: line voltage level, existence of
FF.,ATURII tanceor lengtt_of wire run. ACCU.TEST any wirlng efl'orl, isolated grounci

does not require mat otl_w' e(:lUtl_Ytent snorts, neutral to oroun(l snorts,
Electronic ACCU.TEST _a the first 04 dlaconnecteO from trle circuit undM nlKltrel to ground revlrsals anO _m.
testlr to detect ISOLATED GROUND ttmt to oOtaln accurate test resultlL De(lance level of the equipment groun.
SHORTS, NEUTRAL TO EQUIPMENT dtng I:)att_and neutral conductor

GROUND SHORTS AND REVERSALS, APPLICATIQN_.
AND MEASURE THE IMPEDANCE IIOVAC to 21'IIVAC SO Nz 1esters tot

QUALITY OF THE NEUTRAL AND ACCU.TEST ,s ideal for telling illS- foreign ap|llk:Itkifl ere also avsdsOl
EQUIPMENT GROUNDING PATHS datd 120/208, 120/240VAC. l_'clrcuttl, as MoeMd710EL
. II Slgmftcant Orlai_.trtrougrl in the receptacles anti rlar(]w0redeQuiDrnent.
elimination of electronic equipment It cin also 0l uSlKI tO tilt GFCI Dro- ACCU.TEST is ave_taOlew,lr_ o_t,or,s
OPerational DroOil_ll and lIKtrtcal tKteq branch clrcu,ts and equipment, for tilting harclwlrecl macr_nes ar_c_
SI_ock Plezards. ISOLATED VlrlOUl twist lock an¢lother receptacle
(DEDICATED) GROUND SHORTS, ACCU.TEST es tl_e ,cleat electrical conhguratlons uD to 60 Amos
, immemeve_e











(_ Indicates light is on

_-_Q_ Ground is HOT; possible 220 V or more

"5 Missing ground; possible reverse polarity
i

_ Reverse polarity

OK

AA



HowAHouseWorks
ELECTRICAL SAFETY o**oo
AT A BARGAIN PRICE oo,or o ou. o0o,.,ooo0+o,,,o,of,'er a pertect l_roundm_' path tar ete(.

tncip,,. If you touch a metal laucet or
sink while holdtn_t a lauln' elec(ncal

While brushing' your teeth each night, received potenua!ly dan_terous elecm, appliance, you could lie[ a sttock, And at

perhaps you ve noticed a shlthdv odd cal shocks while in damp or wet areas ol course, the potential lot _'etxln(t shocks
receptacle tn the wall near the bath- their homes and yards, has nsen with the wave at new hand.

room sink. the one wlIh the unv buttons Part o! the problem was moisture held electrical apptmnces that we use _n

that sa,,' "lest" and "reset. This device ztsel[, Dampness =n the soil or in con. the kitchen, bathroom, basement and

_,,,a GFCI. the mvstennus acronym lor a crete restin;t upon Ihe sod makes both ,)utdoors

-mallDaCKaee o_electromc _temus (hat .urfacesvery _toodelectricalconduc. ,K_w (',[:Clsreclucethe danffer+'_t,tas

a_ds an erll=reJ'," new tPvP, at electnca= '.ors. botl you touch an etet'tncatlv _:ommonDlace an(J valuable as ttlev are
,,atet'v to our nome_ c[lat£ecl (hot_ w=re whde sl_'ldin2 o11 rrlOSl Ol us don t have a clue how Ihev

GFCI s_nus tar _round lault czrcuL( _oll or concrete _n bare leeL electnclr'.' work. In th_s art_cte, we )t ()Den ul.) a
,_;terrupter. a moutt_tul ol _argon that :_11 llow n_th( throuRh you and into the GFCI to see how tI t/berates and point
aimost everyone avoids, preternn_t toe ground, shockanR you m the process, out where to install d_em.

a,:ronvm Researci"ters developed The other part ol the problem was

(;FCI_ about 2,J years auo to sowe a the Dluml:)in!t system. Most lresh water A OFCI'S ROLl

-,.nou.+ t_romem Homeowners often comes to our homes =n metal pipes, and Fill, A illustrales the scenario for a





I IIIII

i HowAHouseWorks
i

j,, ."eau.u'esGFCI orotecnon/or readily
accessmiereceotacieslocatedoutdoors.

!li ,n _ges. in crawl spaces and kmJ_-
_shedbasements, a.naabovethe coun-
tertoo _mm 6 IL oi a kitchen sink.
Code oific:ais intena_ these rules to

protect me users ot portable power
toots ana hand-held kitchen apoiiances
_'om recelvqng snocks m these damp.
h_gh-nsK areas.

[nc_Oentazly.the code treats spas. hot

_os and jacuzmsLikeswlrrmamg poo|s. !1
Receomcies,h_hts and electncaJeqmp- II
ment wathm acertaindJstanceoipools
_]requireGFCIprotecUon.

I,.I_ :
%

YOU CAN SAFELYsubstitute o GFCI NEI.tTI_L._

for an older, _ m:ftet _ WIRE'_
if the w_ring _sn't hm_e the third Ci ,(

equipment ground wire. You con
_: al_o wvro thug _i_ m

the GFCI wvthout an equipmeytt
ground v_re.

iir

HowAHouseWorks

_. A GFCl BONUS umess you aiso msr.._l the ,J1,_rak-,rouna tne receDtacie. The GFCI has two DOltSt _ _,

_r ,:,-,_ can re ,sDec:a_r,'userui ',vnen ._qre Teann_ out wails and celhn_'s to r:_IterTntnaas _screws on some aria vnres
, :,:_'_,am:c update _n o:aer e',_-":cai cut Lnat tntrd wwe m _sra.rezv worm the >nomersl. Une pmr zslabeled "load

_,, ._'em ar,_ m_:e ::sa.._erHome ezec,__ costanc Lrouoie. 'Fi!_.C),which you connecttome v,qres
tr . ,.: s','stems ms:.a::e_ since odour 1'='_2 However. you can replace an did _'o- :ornmg from me mare pa.neKv,'n_te
,', :..-,;'ea -_;ra ',,,qrerunp,_z _on_,ae me ,_ot receptacle _,nth a mree-s_ot GFCI. ,neutral) to the sdver termmaJ: and
;: -c,: a.":.cneuu'_ '.,,qre_..ca_ied an, eQu]c',- ::'en though you don "tnaue a ground black (hot) to .he brass termmaJ. Use

me,",: _oun_ w_re "'_,'n;cn is e_u'aer _are _tre. The GFCI v,liJprotect the c_rcmt- _qe other pair o_rtermmaJs, tabeied
#4 :o::::_r c_rcover_ D-,t,'r_n msumuon rv and detect current leaks even Defter "_ine." to cormect other stanaarci outlets

r,._ '"S L";all:..., : con.ruse .... _."rouna,,nre w_m me _rouna ware. anti it will shut oil :o the GFCI.

:::,: more zene.'-_' :e.,"m "_ouno" _n the _rc'a,'t Should a prooiem arise. T'nis However. a GFCI reautres more pox
,_o_';c _u.-'i ._':e u'_"_, rotzna biace .s a handy w-avto update an o_der svs- space than a sm.ndard receptacle. Su ,I
,.)_a ',.:_re_._-,_ron_"piu!Za.n,c__e Lmra no_e 'era s.a_e_vand mexoensweiv, the GFCI and its wares don't fiL be
::, a sLaccarc r_eD',.ac:e represent tq_s The code even _iows you to connect ;)reoared to mstaLl a larger pox.

i '_.'_r- ,_=: o_c.erw:nn_, s;'stems usuaJiv :trier un_ou.naea receotacies to _e .-ksusu,.-d,be sure to obtain an electn-
:o not nave an eeumment erouno v,'_re Z.FCI (Fig. Ci. So you can.IZo _eaa a.na cm Dermlt LIyou do your own worK. so%

:,-mess ,..n,v u,'_:,reu_atea_. _c nave reDmce other rwo-s|ot recepmcies wath '..'ou can check the local codes vnm ,,'our
r_e,a,.ac_es w_:n ore-' two slots. _ you -qe standard three.-sloL as tong as you eiecmcai msoector and have ,,'our worv:
can t 7_,_u_'L,'_ree-.prong p_u_ |nto mose cormect them properiy to the on&rinaJ '..nspecteda/iervrard.
oicler _'o.-s_ot r_'e_c;es, wn_ch _sa GFCI and don't add any ground wu'es. -- Ouone Johnson
b_z inconvenience bastalkng a GFCI is almost as easy. as

What s more. ov cooe you cannot unstallmg a regutar reeel:_mr'le_ Ftrst.
reDtace r*'o-s_ot receatzmes w_m the mrn off the mrcmt breaker or ruse at

_ • iX__

stanctarct u'u'ee-oronR grounded type. ','our mare eietmacaJ panel _at supplies _ ° At_.zt_A_. _



SUBPART N: _ HANDLING AND STORAGE

PURPOSE

The purpose of this lesson is to acquaint the participant with regulations covering proper handling and

storage of materials. The following standards are included: 29 CFR 1910.176-190 (Subpart N).

OKIECTIVES
1. State the hazards ass_.'_ated with servicing of multi-piece rim wheels, and any safety precautions

which shall be taken to prevent injury during servicing of these wheels, per 29 CFR 1910.177.

2. State three periodic inspection requirements for overhead and gantry cranes, as per 29 CFR

1910.1790).

3. Explain four hazards associated with use of most cranes, and safety measures that can be taken to
prevent these hazardous situations.

4. State two types of sling material, as well as two advantages of each material

REFERENCES

1. 29 CFR 1910 General Safety and Health Standards, Department of Labor

2. Accident Prevention Manual for Industrial Operations, Engineering and Technology, National
Safetv council, 1988.

3. Supervisors Safety Manual, National Safety Council, 1985.

4. ANSI B3(I.16 Hoists, American National Standards Institute

DURATION

T_v(_ h_urs

INS'I'R t !C'I'()R MA'IT_RIAL_;

C'_mr_' manual _._ith _nstructors notes.

Slide Prt_.lCCtOrand Slide.',

Overhead pro.lCCtOr'vicv,'crassembly
VC'R."IX'



Subpart N
Materials Handling

and Storage

Matedala Handling and Storage

Objectives

1. State the hazards associated with

servicing of multi.piece rim wheels, and
any safety precautions which shall be
taken to prevent injury during servicing
of these wheels, per 29 CFR 1910.177.

2. State three periodic inspection
requirements for overhead and gantry
cranes, as per 29 CFR 1910.179 (j).

Materials Handling and Storage

Objectives

3. Explain four hazards associated
with use of most cranes, and safety
measures that can be taken to

prevent these hazardous situations.

4. State two types of sling material, as
well as two advantages of each
material



i i ....... i i

Materials Handling and Sire'age

General Materials Handling

m 1910.176 (a)

m When mechanical handling equipment
is utilized:

, safe clearance is required for aisles,
doorways, loading docks, etc

• aisles and passageways shall be
, clear and In good repair

• permanent aisles and passageways
shall be marked appropriately

4

Materials Handling and Storage

Secure Storag --1910.176(b)

ii For secure storage of bags,
containers, or bundles in tiers

• stack

• block

• interlock

• limit height

Materials Handling and Storage

General Materials Handling

[] 1910.176

• (c) Storage areas shall be free from
accumulated materials that may cause
tripping, fire, explosion

• (e) Clearance limits shall be posted

• (f) Rolling railroad cars -derail or
bumper blocks required on spur tracks

• (g) Guardrails shall be provided for
open pits, tanks, vats, ditches

6
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Materials Handling and Storage

.ServicingMulti-Piece or
Single Piece Rim Wheels

[] 1910.177

• Applies to the servicing of
multi-piece and single-piece rim
wheels used on large vehicles"

• trucks

• trailers

• buses

• off-road machines
7

Materials Handling and Storage

Employee Training Program

[] 1910.177(c)

• Rim wheel training shall include'

• hazards of servicing

• proper handling

• hands-on servicing

• additional training to maintain
proficiency

i 8

Materials Handling and Storage

Hazards of Servicing
Single Piece Rim Wheels

• Sudden release of pressurized air
can occur from:

• Breaking of bead

• Bead slipping over the rim flange



i i i,l,,i i i i rl i I i , ill

Materials Handling and 8toflp

Hazards of ServicingMulti Piece Rim Wheels

iii The sudden release of pressurized
air causes the wheel components
to separate from the rim wheel with
violent force

10

i

Materials Handling and Storage

Tire Servicing Equipment

i 1910.177(d) requires:

• Barrier or restraining device

• Proper air line assembly
• Current charts or manuals for

type of wheels serviced

• Proper tools for type of rim
wheels serviced

Materials Handling and Storage

Powered Industrial Trucks--1910.178 (b)

l_iqulfied
Designations: Diesel Gas Petroleum Electric

i ii

Least Secure
D G LP E

l DS GS LPS ES
DY EE

Most Secure EX
I

i
12
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Mill)rials Hlndling and Storlga

Trucks for Hazardous Locations

' Ii i DIVISION 1 ........DIVISION 2 '".............. YYPE ' ' TYPE ........

CLASS HAZARD TRUCK HAZARD TRUCK
i , i i , , i, H r liH

Flammable gas Flammable gas DS,GS
!or vapor EX or vapor ES,LPS
inormsllypresent accidentally present
,,, ,i, ,, ,i

II Explosive Excessive DY
dust EX dust IF.J(

talcum mlrtura _ .......

iii Ignitable fiber DY Ignitible DS,DY
source EX fiber source EE,EX
:Processed EE stored ES,GS,LP5

. _ , .........

Materials Handling and Stomp

Safety Guards--1910.178(e)

• Powered Industrial Trucks referred
to as high-lift riders shall be fitted
with overhead guards when
overhead lifting is performed,
unless operating conditions do not
permit.

• Powered Industrial Fork Trucks
shall be equipped with a vertical
backrest extension, if carrying a
load that may fall rearward.

14

Materials Handling and Storage

Battery Charging and
Storage Areas---1910.178(g)

• Battery charging & storage areas shall
provide:

• facilities for flushing and fire protection

• adequate ventilation for fume dispersal

• a conveyer, overhead hoist, or
equivalent materials handling
equipment for handling of batteries

• a carboy tilter or siphon for handling of
electrolyte

15
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Materlale l._ndllng and Storage

Additional Requirements

[] 1910.178 (g)(7)

: II When charging batteries, acid shall
be poured Into water; water shall
not be poured Into acid

Ii 1910.178 (g)(10)
Smoking is prohibited In battery
charging areas

II 1910.178 (g)(11)
Other ignition sources shall not be

present 16

Mlltedlll| Handling and Storage

Requirements for Receiving and
Shipping Areas--1910.178 (k)

[] Brakes of highway trucks shall be
set and wheelchocks placed under
the rear wheels to prevent rolling
when boarded with powered
industrial trucks

[] Fixed jacks may be required to
support a semitrailer during
loading or unloading when not
coupled to a tractor

17

Materials Handling and Storage

Other Requirements

[] Additional lighting is required on
the truck where general lighting _s
less than 2 lumens per square foot

[] Carbon monoxide levels shall be
maintained less than the PEL of 35
ppm TWA or 200 ppm ceiling

18
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llillortlll Handling ind litorlge

Powered Industrial Trucks

i Truck Operatlon_1910.178(m)
tl Travellng--1910.178(n)

l Loadlng---1910.178(o)

Ii Operation of the
Truck--1910.178(p)

i Maintenanceof Industrial
Trucks--1910.178(q)

10

, , ,,,r, !!, ,,'",,,',i, ,' , .... ,,,,,,,, ,,,, ,,,,r,,,,, ....... _,, L_ __ _ ![ _ 2_ ! ''_

MarsHall Handling and Stomp

Overhea_.dand GantryCranes 1910.179 (b)

Ha 1910.179 (b) applies to overhead
and gantry cranes with trolleys and
addresses:

, Modifications

. Wind indicatorsand rail clamps

• Rated load marking
. Clearance

• Designated personnel
20

Mallrills Handling and Slo_'lga

Overhead and Gantry
Cranes--1910.179(c)

i Cab Location"

. All operating handles shall be
within convenient reach of the
operator when facing the area to
be served by the load hook, or
the direction of cab travel.

• The operator shall have a full
view of the load hook in all
directions.

21
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Idalerkllo Handlingaim Storage

Overhead and Gantry Cranes

amCab Access shall be provided using:

• A conveniently placed fixed ladder,
stairs, or platform to the cab or
bridge footwalk.

• Bridge footwalks with toeboards and
handrails. Floorwalks shall be of
rigid construction and designed to
sustain a dlstr!buted load of at least
50 pounds per square foot.

23
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Matertlle Handling and lltorl0e

Overhead and Gantry
Cran==- Cab Access

II No step or gap between a fixed
ladder, stairs, or platform used as
access to the cab or bridge
footwalk shall exceed
12"---1910.179 (c)(2)

II Ladders shall be permanently and
securely fastened in place, and in
compliance with 1910.27-1910.179
(d)(4)(lli)

33
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Materials Handling arid Storage

Stops, Bumpers, Rail Sweeps
and Guards

i Trolley stops

II Bridge bumpers

In Trolley bumpers

i Rail sweeps

II Guards for hoisting ropes

II Guards for moving parts

34
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idat_hll| t.hmclllnOand llt_llle

Trolley Stops and Bumpers

II Trolley stops shall be provided at
the limits of the travel of the trolley
per 1910.179(e)(1)

IN Bridge or trolley bumpers shall be
provided unless the orane:

• Is not operated near the ends of
bridge travel

• travels at a slow rate of speed
. Is restricted and there Is no

potential for striking any object .

-_ ,............. .................. _,,, , .............; _ i Y, i_ '_'-- "I', : _.

Materials Handling and |torago

Rail Sweeps

II Bridge trucks shall be equipped
with rail sweepswhich extend
below the top of the rail and project
In front of the truck wheels, per
1910.179(e)(4)

26
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Mallrtlll Handling and 8forage

Guards for Hoisting Ropes

II Guards for hoisting ropes shall be
installed to prevent contact
between bridge conductors and
hoisting ropes that could come into
contact.
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IdlItMhIII Hindllh IInd Iiori_

Guards for Moving Parts

i Guards for moving parts shall be
provided for safety purposes.
Parts to be guarded Include gears,
let tcrewi, projecting keys,
chains, chain sprockets.

||
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litalortail Handling ind II_III

Brake Requirements for
Overhead and Gantry Cranes

I 1910.179(f) Brake requlrements:
!

. Self settlng holdlng brakes

• Control braklng to malntaln safe
lowerlng speeds

• Ample thermal capeclty
• Automatlc

31
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MIItrltll Hlndltng ind lloriOe

Electrical Equipment for
Overhead and Gantry Cranes

1 1910.179 (g)

. All wiring and electrical
equipment shall comply with the
applicable sections of Subpart S

• Swltches--1910.179(g)(5)

• Runway
conductors--1910.17 9(g)(6)

3O
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littlkrialI l_tndllnIi I_l Iiorqe

Hoisting Equipment

i 1910.179(h)
• Sheaves

• Ropes

• Equalizers
• Hooks

$1
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MIIIHItl HtndttnI and IlorlIl

U-Bolt Requirements

I 1910.179 (h)(2)(v) requires that rope
clips be attached wlth the U-bolts
on the dead or short end of the
rope

I Spacing and number of clips shall
be tn accordance with the
manufacturer's recommendation

32

Male,ialt Handling and Slotage

inspection of Overhead
and Gantry Cranes

I 1910.179(j) requires both:

. Frequent Inspections--Dally to
monthly intervals

. Periodic Inspections--I-12
month intervals
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FrequenlinspecllonRequlremenls

I 1910.1790)(2) requires frequent
Inaction of:

. All functional operating
mechanisms

• Lines, tanks, valves, drain pumps,
and other parts of air or hydraulic
systems

• Hooks

• Holst chains

• Rope reeving s_

MIIoHlllHandlingandlllorillO

Periodic Inspection
RequIremenIs--1910.1790)(3)

II Deformed members

II Cracked sheaves and drums

II Pins, bearings, shafts, gears,
rollers, locking & clamping devices

II Brake system
II Load and wind Indicators

II Worn chain drive sprockets

II Electrical apparatus
3S
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Materials Handling and SlOrlgl

Hazards of Overhead
and Gantry Cranes

II Overloading
II Loads not well secured

II Loads not properly balanced

II Swinging of a load due to improper
positioning of hook during attachment

II Loads carried over other personnel
(particularly when a magnet or vacuum
device is used)

II Lack of/or malfunctioning "limit switch"
36
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Ikillwiill l.ilndll_ and Storage

Crawler Locomotive
and Truck Cranes

• 1910.180 includes:

• Crawler cranes

• Locomotive cranes

• Truck cranes

• Wheel mounted cranes

37
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M=terilll Handling and Storage

Hazards Common to Most Cranes

• Powerline contact

• Overloading

• Outriggerfailure

• Two-blocking

• Pinchpoint

• Unguarded moving parts

i • Unsafe hooks

• Obstruction of vision
38
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Malerials Handling and Storage

Hazards Common to Most Cranes

[] Sheave-caused cable damage

[] Cable kinking

[] Side pull

[] Boom buckling

[] Access

[] Control

[] Turntable failure

[] Removable or adjustable
counte, w_ights 39
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Materials Handling and Storage

Derricks

B 1910.181 (a) Definitions:
• A-Frame

• Basket

• Breast

• Chicago boom
• Gin Pole

• Guy

• Shearing

• Stiffleg 40
n, _E !

Materials Handling an'J Storage

Helicopters

II 1910.183 includes:

• FAA regulations

• Briefings

• Slings and taglines

• Cargo hooks
• PPE

41

Materials Handling and Slocage

Helicopters

II Helicopter safety also addresses:

• Loose gear and objects

• Load safety regulations

• Weight limitations

• Signal systems

• Communications

42
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Materials Handling and Storage

Slings--1910.184

II Sling Materials:

• Alloy steel chain

• Wire rope
• Metal mesh

• Natural fiber rope

• Synthetic fiber rope

• Synthetic web
43
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Matlrilll Hint;ling and Storlge

Safe Operating Practices---1910.184 (c)

II 1910.184 (c) (1) to (12) Slings shall not:

• be used if damaged or defective

• be shortened with knots, bolts or
makeshift devices

• be loaded in excess of the rated
capacity

• be pulled from under a load when the
load is resting on the sling

• be shock loaded
44

Malerials Handling and Storage

Safe Operating Practices

[] Slings shall:

• be securely attached to their loads

• have balanced loads to prevent
slippage

• be padded or protected from sharp
edges of loads

• be kept free of obstructions while
suspended with loads

• be inspected daily prior to use 45
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Meteriaie Handling and Storage

Safe Operating Practices

II Employees shall:

• not place hands or fingers
between the sling and its load
while the sling is being tightened
around the load.

• be kept clear of loads during
lifting or suspension.

46

Materials Handling and Storage

Sling Selection

II Factorsto Consider:

• Size of load

• Weight of load

• Shape of load

• Temperature of load

• Sensitivity of the load material

• Environmental conditions of use

47

Matarlals Handling and Storage

Alloy Steel Chain Slings---1910.184(e)

[] Advantages.

• Good choice for hot materials

• Capable of lifting heavy loads

• Adapts to the shape of the load

[] Disadvantages"

• Subject to damage by sudden
shock

48
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Materiels Handling and Storage

Steel Chain Slings--Criteria for
Removal From Service

[] Alloy steel chains heated above 1,000°F

[] Link size is less than allowed in Table
N.184-2

[] Hook(s) are cracked or twisted more than
10° from the plane of the unbent hook

[] Hook(s) are opened up by more than 15%
of the normal throat opening

[] Deformed master links, coupling links or
other components

49

Matlrilll Handling and Storage

Wire Rope Slings---1910.184(f)

[] Wire Rope Slings vary by:

• Strength

• Ability to withstand fatigue

• Ability to withstand abrasive wear

• Ability to withstand abuse

50

Matarials Handling and Storage

Wire Rope Slings--Criteria for
Removal From Service

[] Severe corrosion

[] Localized wear

[] A 1/3reduction in outer wire diameter

[] Damage or displacement of end
fittings by overload or misuse

[] Excessive broken wires

[] Damage to the wire rope structure
(distortion, kinking, bird caging, etc)

[] Evidence of heat damage 51



Malorlall Handling and Storage

Metal Mesh Slings--1910.184(g)

II Criteria for removal From service:

• Broken weld or brazed joint
• 25% reduction in wire diameter

due to abrasion

• 15% reduction in wire diameter
due to corrosion

• Lack of flexibility due to fabric
distortion

52
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Matoriall Handling and Stomp

Natural Fiber Rope-..1910.184(h)

n Advantages:
• Excellent choice for use on

highly finished or fragile parts

• High flexibility

• Relatively strong compared to
other sling materials
(Table N.184.16)

53

Matortals Handling and StOrigl

Natural Fiber Rope

II Disadvantages:

• Cannot be used around caustics
& acids

• Can be damaged by rot or mildew

• Alteration and abuse is readily
achievable
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Materials Handling end Storage

Synthetic Fiber Rope
Nylon---1910.184(h)

[] Properties of nylon fiber rope:

• High strength

• High elasticity

• Moderate wet strength

• Mildew resistant

• Chemical resistant

• Poor heat resistance
S5

Materials Hindling and Storage

Synthetic Fiber Rope---Polyester

[] Properties of polyester fiber rope:

• Low elasticity

• High mildew resistance

• High wet strength
• Good chemical resistance

56

Materials Handling and Storage

Synthetic Web Slings--1910.184(i)

[] Advantages of synthetic web
slings:

• Relatively strong

• Certain types are resistant to
damage from acids or caustics

• Conform to any shape

• Will not scratch highly polished
or delicate loads

• Abrasion resistant
57



I Materials Handling and 8tornge

Advantages of Synthetic Web Slings

II Unaffected by mildew, rot or bacteria
II Low cost

[] Long service life

II Good shock absorbency

[] Temperature resistant (up to 180°F)

$8
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Idalodal8 Handling and tBtormgo

Synthetic Web Slings--Criteria for
Removal From Service

[] The presence of acid or caustic
burns

[] Melting or charring of sling surface

[] Snags, punctures, tears or cuts
[] Broken or worn stitches

[] Distortion of fittings

59



OS_ Ins_ruc_io:z S_ 1.11.7 :
Augus_ 5, i981

Office of Compliance Programming

Subject: 29 CFR 1910.178(k)(1) and (m)(7): Hechanical Heans
to Secure Trucks or Trailers to a Loading Dock

A. PurPose. This ins*.-,,_;_ _.llows the use of a
mecnan _ ".-' -" "-" "..'h' -" _ ....... " ,dD _ tmbdb 6|t_ tmee. dB _eee w_b tm_ %m4b _we_ %da. _b_eb _med _ _4

loading dock in situations in 'which they provide the
equivalent pro=ec_ion of whe,l chocks.

B. Scope. This instruction applies OSRA-wide.

C. Reference.__. _ OSBA Instruction STD 1-11.5, January 31,
1978, Powered Industrial Trucks, Chocks, and Blocks.

D. Action. OSHA Regional Administrators/Area Directors
sna-'n'_take act ion to ensure that 29 CFR 1910.178(k)(I)
and (m)(7) are enforced in accordance wi_h the guide-
lines in F. of this instruction.

E. Federal Proqram Change. This ins=ruction describes
a Federal program change which affects Sta_e proarams.

- Each Regional Administrator shall:

I. Ensure tha_ _his change is forwarded to each State
designee.

2. Explain the technical content of the change to the
State designee as requesued.

3. Ensure that State designees are asked to acknowl-

edge receipt of this Feoeral program change in
writing, within 30 days of notification, to the
Reoional Administrator. This acknowledgment should
include a description e_ther of the State's plan
to i_plement the change or of :he reasons why t11e
change should not apply to that State.

4. Review policies, instructions and guidelines issued
by the Sta_e to determAne t_at this change has been
communicated to Scare program personnel, Routine
monAcorzng activities (accompanied inspections and
case file reviews) shall also De used _o determine
zf this change has been implemented in actual
performance.
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OSHA ZnstrucCAon STD 1-!1.7
Augus_5, 1981

O££Ace o£ CompiAance ProcjrammAncj

4. OSltkauchorAcM co requlace mocor carrAers An chAs
regard As deiAneated An OSHA XnsCrucCAon STD I-I1.5,
Powered _nduscrAaA Tcuc_:a,Chocks, and Blocxs.

T'norneG. Auch_er
AsslsCan_Secretary

DXSTP._BUTZON: NaCAonal, ReqAonaA and Area O_Aces
AAI ¢omplAance Of_Acers
SCare DesAgnees
NIOSH R,_;ional Procjcam Directors



T/tAm _s _n resp:nse co your naocand:s, dated _y 7, 1984, =equescAng
8n d,n_t"lpTerJ, Cd,on o_ 1910.178(lit)(12).

31 ¢2R 1910.119(I)(13) %8 SZClUSiVely Sppll¢81e _0 12f_ _=ucka
equ__ v_.t:_ elevmtJJ:le con_ols. T_e standard does not cequ_=e oc
mandate tJ_st suc_ c_n_ols muse be ins_lled on tz_©t8 not 8o
equipped. The eur=e,1 industry consensus standard _89 i56.1-1975
helps co else: _ c_e con_usion, because ic &rid=elliS _bs sit of

tell a8 C_OSe v__. such concco18. SeC_bni*U427 and 513A of. the 1975
ANSI: s_ancta:'d (copy sr.tactsed), ml;_Cd,,_y C_o safe_y =equ%c_nenCs for
fa_sr:Lcat::i,on and _8e of ,lsvsCable pecsonnei plaC_cuns foc use v_
poveced _ndus_=lal _=uc_cs. S_ncs _s OSEA standard does not cequice
elevacaJ:le conCzols on much pZa_forms, employers vno comply wi_n
_ese sections ©! r._e !975 iNS% Sl:alqdlEd _ould be in ccuplimnce v%_
_he O|KA Ac_ and ace not 8_ec_ Co citation unless an _nUlU&lly
hasardous m_uac_on ez£scs.

%n t._Ls _nscance,, iC ippeacs _tm_: _he esployec's ;x_aiC_on is coo=too.
Unde= _he ciEcuzs'_ances desc::'.l_ed %n _:._e ,_:ea D%=ec_=='s memo _.o y_,
_he es_loye: _.s not :_iui:ed t:o have an elevaca_l, pore: s_uc o_f
_en C_ece a:e nc elevsCable :onc:ols on C_e platform, aovevec, he
is re_A=_._ _._bays a ve_icle ope=scc= ce_ain ac _.ne c_nctols w_enevec
e_plc_ees ace elevated.

Attachment

_=c¢: All RA' 8; Un_. Inst. _ Malllnger-TS
Bcxle: OG:SA: PTS 523-6031
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U.S. Department of Labor Ass,slantS_:Tota_re,
OCcuDatlonal Safely anO Hellt_
Washington,D,C.20210

_k

OSHA Instruction STD I- 11.2B
AUGe 1863
Office of Compliance Programming

Subject: work Pla_forms Suspended from Lattice or
Hydraulic Crane Booms

A. Pur_se. This instruction clarifies 29 C_;_ 1926.

550(_)i2) and the ANSI referencad requiremen¢ chat the
operator shall not hoist, lower, swing or travel the
crane while anyone is on the load, or hook, as related
to the use of working platforms suspended from cranes.
Historically, OSHA has not cited in situations where

there is no less hazardous means of transporting
employees in uniaue work situations.

B. _. This instruction agpiies OSHA-wide.

C. Cancellation. OSHA Instruction STD 1-11.2A,
October I, 1981, is canceled.

D. Action. OSHA Regional Administrators and Area
D_rectors shall ensure that cranes are used to hoist

and suspend employees on a working platform only as
permitted in F. of this instruction.

E. Federal program Change. This instruction describes a
Fede'ral program change which affects State programs.
Each Regional Administrator shall:

I. Ensure that this change is forwarded to each State
designee.

2. Explain the technical content of the change to the
State designees as requested.

3. Ensure that State deslgnees are asked to acknowledge
receipt of this Federal program change in wrlting,
within 30 days of notification, to the Regional
Administrator. This acknowledgment should include a

description either of the State's plan to implement
the change or of the reasons why the change should
not apply to that State.

4. Review policies, instructions and guidelines issued
by the State to determine that this change has been



- OSRA _nst,ruction S70 1-1 1.2B

_UG c_ o_"]Compli ,roqrammingOffi ance

communicated to SCare prograa personnel. Routine
monit,oring activities (accompanied inspections and
case file reviews) shall also be used to determine
if this change has been L_plemented An actual
perfommance.

P. Guidelines. Cranes may be uses _ h_4qt and suspendo- . .................

employees on a work platform or to provide access and
egress in unique worm situations when such action
results in the least hazardous exposure to employees.
_mployers using cranes to hoist or suspend employees on
a worm platfor_ in situations where the use of other
equipment designed for the purpose is feasible or is
specified by the standards will be cited when appropriate.

1. ConfirT, ation. CSHO's encountering a situation An
*h_cn t,ney believe there is no alternative to
employees worming from a platforn suspended from a
crane shall contact their Area Director or
Supervisor for confirmation of the operation.

2. Less Hazardous Alt,ernaCive In unique _rk
Sitar ions where t,hece iS no less hazardous
alt,ernative, and under controlled conditions,
it, is per_issable to u_e cranes to provide access
and egress for employees. However, the employer
must develop and produce evidence that. other, less
hazardous mrthods of access and egress are not
available or practical.

a. Documencation. The employer shall retain at the
]0_sAt,eand produce, when requested, documenta-
tion such as lift capaciCy information verifying
Chat the requirements in this instruction have
been met.

b. Crane ae_uire=enC !. For the proper design,
_nspect,Aon, construction, testlng, maintenance,
and operation of crawler, locomotive and truck
cranes, ¢SHO's shall refer Co the applicable
standards, 29 ClrR 1926.550, and ANSI D30.5-1968.
Additional controlled conditions to meet these
requireients include the following:

(1) The _ated capacity of the crane at the
radius at which the li_t will be made shall
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OSRA In_uction S22_ 1..1 1.2B

fire of Compliance Programming

without failure, at least four times =he
maximum intended load. The platform shall be
enclosed wir.h a guardrail system including a
top guardra£1 of approximately 42 inches, a
=idrail and a toeboard. The guardrail system
shall withstand a load of at least 200 pounds
applie_ __ _ _ _..,,e,e ton. •

(1) The number o_ employees Co be hoisted shall
be kept to a minimum and in no case shall
the number exceed 4.

(2) Bmployees using the plat_oz_ shall be
considered as weighing 250 pounds each.

(3) The platform shall not be used during high
winds, electrical storms, snow mr other
adverse veather conditions which could
endanger employees on the platform.

, e. Conu_unication Reauirements. The standard hand
i ,a s ' - ....--S g i to _h_ opera,or shall be in accordance

with 29 CFR 1926.550(a)(4), unless voice commu-
nication equipment (telephone, radio, or eouiv-
alenC) is utili=ed. Signals shall _e visible
or audible to the operator at all times.

3. Citations. OSHA Compliance officers will cite
29 CFR 1926.550(b)(2) if the employer fails to
comply with the guidelines of this instruction.

F. Backaround. OSHA has issued three program directives
_ic_ provided guidelines for the use o_ working
platforms suspended from cranes. Those guidelines
vere incorporated into the instruction dated October 1,
1981. Since the issuance of that instruction, OSHA has
determined that addlticnal safety requirements are

4



OSHA Instruction STD I-II.2B
, AUG 8 1983
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nece,ssary _or the _ur_her p:o_ec_ion o! employees
working on_plal:form,ms suspended _rom cranes. Tills

_=UC_ inC _ese additional [equi_emen_s.

Thorne G Auchcec
Assistant: Secretary

DISTRIBUTION: National, Regional and Azea Offices
All Compliance Offlce_s
Sl:al:e Designeee
NZOSB Regional P_ogram Oirect:o_s
7(c)(1) Pro:)ec_ Hanaqer8
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CHAPTER2..O '

SCOPE. DEFINITIONS, REFERENCES

2.4.t Seem .f Im_ 2.4,2,1.Jr _nu_l_jmnm_ Crone. A crane
w_ hc_ m¢li_msJ_ is dm.m hv ouLUntan encLlm

WIUUII Uw pmend wage de(in_ ill _ l, _ Or whine tllVei me_ is anven m the ulme
IUO._.O appllm to top runnm| orbit, _ pmn mmnet c_ by manually mobil me lcl ar hook.

aslsm indudU1| _, wmJ,lPmt,ry, ausUlem pnu'y, 2-4,,,?.IJ Ou_ _ Gentry G-ar_. Aw_ c:rzm and othm _vm| me samefund,unenud
_zrk:lermicz. ThesecrimesareIKaupedbecum they IPmtry type rune of' Icm| sp_ ly used for stof
iJJhavq tOp_l u'oOeys_uIdumLJlu'tra_J c.blJ_, lip OJ'buJkmlllflij Stl_JlM ON, c:l:Nd,eu:,; the bndp

Mrd-,m ot tnmts am nlild]y or nonnMd]y supported
temtm, oa am or monl iep. It may have one m morn _ed

S_m 3.,0.2 O_ni_m8 or IUnlWdammeter en_.

2..0.2, I. tO Om,_ O'ene. A aqme wl[h li mui.
2-4..2.1 Typesof Ilaul_ tiple Sirdar movable bndl_ Qrrymll a me--hie or

2-_.2. t. ! C..'w. ,4 middle for UfUn8 Ind lower, fixed hmstmll me, mUm _md travei_| on in ove|r.
l_l a load _d marina it horizonul_ly,with the ham. h_ Axed runway smictum.

ins mech_msm u_ imql._J part of' the m_.Nn¢. 2.,0.,3.I.ff _, _ A brtdp or pntry typeCnmL whether/_ed or mobile, art clnms numu,_y,
by power,or by i _mlbinaUon of bo_. cremewhich travelson a c:Uczdarrunway.

3-0.2, !. I3 _m_r-O_n_m_ G-_. A cranewhm,
2-0.2. i.2 _urom,_ ¢r_n_. A crane wh_, when me_znU_n U dnvu by electric, ux, hydrau_: or m.

|tUrned, operates mroul_ a p_mt c?cie or _ctm. te_,si comi_ulUon mmLns.

2.,0.2.I..3C,m._n_ C-me. ,4 caninecanucd]ed 2.4.2,/. I3 Pu_Wr._enm_ _ ,4 crime opet.
by ut operator m a _b attached to the bndp ar |ted from a f_u_doperator stauon not attached to thetrdley. (:1't1114.

2",0.2.I.4 _mnYevr Gann,y C_ne. A pntry m' 2_1.I4 Reman_O_r_ Crane. A crane con.
urnVlutry cnne m wh_JI t_ bridp jtrde_ cw tra_Jedby an operator not m a pulpit or in the _b it,trusl_ elttnd _aasveruty beyond the c:nmeruawey
on one or both u_r_ um_d to me chute, by my memod other thin a

memu suipendid f'rm_ta crane.
2-(1.2. I.S Fl(m_.-O_'_re_ _ A crime _d_ichis

cantro_led by a rnnrul suspendedfrom me cnme by 2-0.2, I. I$ .f_mi.Gdnn,y _mne. A j'lntr_ or#he
la operator on the floor or lm indeTmMent pJlitform, v,_th me rnd o( me bndp rilPcUysupported on one

or morw lqp that run on a fixed ra_jor runway, the
2..0.2.1.8 G,mn.y Cnwe. A crime lqia5511arto 811 other ead of the bnd|t beml supported by a tru_k

ove_e:ld c'nme ez_.lpt their the bridle rot c,u'rym8 me " manta| ms an e_evliced red or runway.
_l.y or tmtll_ u! n|ld_y sup_ned torttwO or morn

ieal nmnmli ms fixed. _ or other ruawlly. 2..G.3. I. 16' i44_1_ A crane havm8 a c_ltUever
frame wsm or without tmfley, and supported from a

2.,0..2.1.7 _#ar Molrmn M_nl_ Y_lll_ _ _ wad]or line of' _unma of"a buddinl. It Lsli tray.
,ka c_meacl crane u.5_dfor trsnq_0rUn8 of _ounn8 elm8 type and operlites on a runway attached to the
molten rnaterud, aci, wall or columns.
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mmum_omr_. A c:-zn,"wd_m_m am:_- that run on a fixed nUl or runwsy,me outercnclof
wm ix ctn_maIDy_u_tl w ead/,mctum_or _som ms _ndle betassupportedby a tru_ _u_ul onza
uzmi raW,saWn a drmm us ms sum mwmr or t_ _immmL_ or mawly.
maually mowq Uu0lond.

• _a[/_, A _tm _t_W:his not WmliU_ servune
ram, oum_sL A cr_s _nt_ a momkl br_lS bW _ m umdocca_mLLiyor mtm'mstteat_/ u,. mow_ta or f'ur_ bouaw41m_ snd

oa m ore.had, t'ur_nmvmystnscn_, mq_

c_ _ _ T'_ _ _ involves

=_.--_-=-_.---,_._• _ _ mubaa.mnis opmUao msUzaadom/y d/smb_.-d Loadswtthw m,
dm,m _ memo. pmuuwuL _ym_., or mumn_

mitt o( Um mwctlout. tot ooc morn Uwa 15 perczm
ammumon auma8, o( the ame (or amaua_ OlmSZwdazam sa_ L5 per-

mat of tlw tin, tot dmanm_y or pamuuscu:W/ycram. _z_pmlrmL A m operzwd from a
pomamt crwm. ot aam_ _umflMd Olm_awrlaLwn not attached to Ute

memm,epmzm_ Acrm, __ _ m _ stones, hm_. That m _t_ i_i_
opeutor _o a not m s pumt orta t/_ cab uutc_d opermoa _m/ms me rzmt load Llnztt_ ezceeU
to _ crzn,, _ any mt/zo_ oWer _ a mum sua. noana/strum.
pmnm_tmm _ a-_m.

omm m'w_ mmv. "rasz m _dUc_ m_lm,

Jmt_m_. A 8zatry =-_ _ om end o( aonm/ or l_zw/ m _ Waorum/ operzuall
tsrU_ nlzUy m_ruu_ on on, or mort Iq_ _m.
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OVERHEAD CRANES
9/91

The overhead crane Is • _.raveling machine tMt rides on a runway structure

or pair of tracks above the work floor. The crime includes a bridge that

spires between the tracks end a fixed or trolley-mounted hoisting system.

Overhead cranes, also called bridge cranes, can be manually operated but

when pnwered ere almost invariably electric. They are sometimes formally

referred to as overhead ale;trio traveling (OET) crimes. Crimes may be

top-running on rails or underslung, in which case they are suspended from,

end ride along, the bottom flanges of the runway beams. Bridge girders

may be either single or double. Crimes of 250 tons capacity with lO0-ft

spm_s Ire not unusual. OET cranes Ire mainly used in industrial servicl

but ere also found at stone or concrete pretesting yards, steel fabricating

shops, end storage facilities.

Adente4 frem U.|. Army Corpo ef E_lllneer e manual CRANE 8AFET'Y
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THE THREE CRANE MOVEMENTS

Bridge, Trolley, end Hoist are the eccepted terms for the three motions

which drive the standard electric overhead traveling crane (EOT). The

runway on which the crane runs up lind clown the plant are called rails.

These rails are attached to the building columns on either sicle of the bay.

BRIDGE CRANE

I.EIrT

DOWN

J

Aeoplod from U.O. Arm_ Corps of Nnetnoor • mongol ¢IItANI IAFITy



poge 4

. GANTRY

The gantry crane is a material lifting device samilar to that of an over_eac:

crane with the exception it is generally found in the Outside env0ronnmer_t.

The bridge for earring the trolley or trolleys iS rigidly supported on two or

more legs running on Jixed rails or other runway types supported at the

ground.

Trolley wheels Support the gantry and propel the crane under power alone]

the tracks. The Ioal4 path servicing area is also rectangular and enjoys tl_ree

separate load movement patterns of travel, trolley and hoistir, g the load.

GANTRY

I
-" A4aptod from U.I. Arant)p Cerpe ef Engineer • manual CRANE IAPII"V
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CANTILEVER
• GANTRY

The cantilever gantry crane is = gantry crane in which the bridge girders

or trusses extend transversely beyond the crane runway on one or both sides

to provide load handling outside the fixed runway. The load path servicing

area is rectangular and employs three separate load movement patterns of

travel trolley and hoisting the load. These crimes are generi_lly found on

dock and piers transferring loads from ground to barge.

I

- Adl_pted from U.8. Arm 9 Corle of Engineer e menue! CRANE |AFETY



")ee 6

.Semi-Gantry

The semi-gantry crane t• • gantry crane with one end of the bridge rigidly

supported on one or more le_s that run on . fixed rail or runway. The

OtN)osite end of the bridge is supported by • wheeled truck assemDly running

on Im elevated rail or runway. The load path servicir_ •re• is rectangular

and employs three Separate load movement patterns of travel, trolley and

_oistlng the load. Th," =rime is commonly used for warehouse and manu-

facturing 'enw ronm ant S.

Adeptoql ftoaul U.II. Aran 9 ¢orpo of IlnlllgloofLe gunialvall C_NAN| IIAPIETY



WALL

A wall crane is a crane that employs IL Jib usernbiy _pported from a side

wall or line of columns of a building. The crane is a traveling type and

operates on a runway attached to the side wall or columns. The crane

assembly may be with or without trolley travel. The load path servicing area

is rectangular and employs two to three sel:_rate load movement patterns of

travel, trolley, and hoisting the load depending on the desigh.

.- Adaptoql from U.8. Arm_ Corpo of Enid Inoof*l manual CRANE IDAFETY ,'
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TROLLEY

Unlike the hoisting-motor moc'tnlsm which I• • Stationary rotating unit,

tM trolley Is like s small car on wheels running imck end forth on the rails

on top of the crane girders The troliey motor is usually geared to one of

the axles carrying s wheel at each end. As such. It Is more or less

=free-running" imd may continue to coast after power is cut off from the

motor, due to momentum.

On equipment where the use of roller bearings have been installed to reduce

friction, it has increased the coasting ability of the trolley. Electric brakes

have been installed, keyed to" the trolley-motor shaft, for braking.

The electric brake operates automatically like the Mist-motor brake. The

power through the motor releases it. When the power is cut off frorr the

motor, the brake is automatically applied by s jpring to stop and hold the

trolley. As long u power iS off, the brake is set and keeps the trolley

stationary.

On most crimes, there are no limit Iwltct_es at the end of the crane to

cut off power lind stop the trolley motor. The crane rails are equipped

with railstops or limit switches at each en_, If StCl_ are used, extreme

care should be used to avoid striking these st high speed or the trolley may
be derail_.

a d.,_*,.d f,nm U.t. aeme Coroo e" EnetneorJI minis! CRANE •APE?
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TROLLEY HOIST COMBINATIONS

Single Trolley----Single Hoist

Thai hoist combination is a standard overhead electric traveling crane with

a travolir_ trolley and a simple hook. While the illustration shows a floor

Controlled crane utilizing a pendant station, this type is often operated from

a cage at one end of the bridge. Although it is built in all capacities

required by 0r_ustry, this crane generally ill found in capacities under 20

toni.

A aleotoal from U.II. Army Corlee of Egtlllmoer°e nememl CRANE IAprETV
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Single Trolloy- Double Hoist

Most common in industry for Io4ds in excess of twenty tons is the raisin and

auxiliary hoist mounted on a single trolley. This standard design overhead

traveling crane has the option of a faJt speed low capacity Iluxiliary hoist

or a lower speed high capacity main hoilrt. Combined hoist capacity wlll not

exceed gross cspactty of bridge.

AIIOIDtoqi from U.I Army Gorpe of Ilmllplatoor', • lalalael ClI&NIE IIA@IITY
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. Double Trolley---Single Hoist (each trolley)

TROLLEY

!

Thll hoiet combination overhead crane Is extremely vera._tile lind generally

if of major capacity capability, it is an electric trsvelln 0 crane with two

traveling trolleys. Some working environments employ both a main anti

auxiliary hoist to each trolley. However, generally the above illustration iS

most common. Considered often as a speciality crane, it is usually founcl

handling very heavy or long awkward loads. It is built in all capacities and

spans and frequently is employed in railroad shops, steel fabrication and large

power utility plants.

iiletol from U.i. Army CoFp! of ln|lnoor°! anal,ill CRANE iiFl'r?
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BRIDGE

Similar in many respects ;to the crime-trolley, the bridge mot,on |:rivals

on wheels along the runwat rills Ittached to the columns of the plsnt-
buildina structure • Four wheels or sets of wheels, Support the trine;

one on each cornet of the crane with two of them (one on each end)

being connected by a common shaft runnintl the length of tl_e crane.

This shift is keyed to the bridge motor. On large cranes, two motors rnly

be used Imd are arranged for simultaneous operation from one controller
or one master |wttch.

REHOTE
CONTROL
BLEEDER

BRIDGE BRA

ACTUATING
CYLINDER

BRAKE

" .................... _ FOOT BRAKE PEDALI

' l
l
l

BLE'EOE BUTTON
i
I I

' ,' Foot 0perlted Hydrlultc Brake Systemo l
, CONTROL CYLINOE
(bin ===I * =I . Ill qiIm

As shown , the bridge Itructure is lon9 ind narrow --- not compact like the "'_

which carries the hoisting mechanism. The bridge Itself is heavier than the trol e

in Iddltton, _ to cIrry the weight of the trolley ind also the ;om:L. It should,

'_.' :fore, be started slowly lind also stopped gradually to mid mtmllgnment or ske
the bridge.

. ,. . _,. _, .... O ,,.,...,.,,.,!_Db MJ' P 8 Ir
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The _ridge motion may be free-running similar to the trolley, end likew0._e0

may not have limit switches It each end of the runway to cut off Dower

and stop the crane. Spring bumpers are usually attached on the outs_Oe

corners of the crime, but these should not be depended upon to stop the

crane. They are a slfety measure only to protect the end of the building

or another crane on the same runway.

When approaching the extreme end of the runway, bring the crane completely

to rest. Then restart and move slowly until the bumpers just touch *.t_e

bumper stop attached to the end of the runway railL

SPRING BUMPE_R/DOCK BUMPIER

/

aalalotod from U.8. Arm/ Corpe of IinljiaoorSe gUlllllUlll CItAIl| IAFITV

I
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HOIST LIMIT SWITCH

t,Joo1' ewo_cm

1"0 prevent over-hoisting, cranes Ire regularly equtpt_ed with he;st limit

switches. One type is oporl|ted by the ¢rane°s hook block. The other type is

coru_ected to the drum and Is set to trip after I glv_ mjmber of revolutions

of the drum. LIOkI_ _ltr.,hes Ire arrlngod to disconnect power from the

mo_or and this autot-.atl¢llly sots the electr|¢ holdldmObrake. When the limit

lwltCh hill tripped, reverse the controller to Iower_ using In tn¢l_ing

movement until the limit Switch le reset.
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Some limit switches not only disconnect the motor from the line, but bring

it to a quick Stop by an electrical braking connection. This avoids excessive

drift and permits the limit switch to be adjusted for close clearance between

hook block and drum, making high headroom available and eliminating

frequent limit Iwttch operation when high lifts ere numerous.
qb

DRUM

|

LIMIT SWITCH HOIST CABL.E.

Although there ill a limit switch in the °*up°' direction, bear in mind that

there may not be a limit switch in the downward dlrection. If the motor

is allowed to ru,_ after the hook touchel the floor, the w;re rope will run off

the hoisting drum and start to wind up in the opposite direction.

illlllotl ffqll U.I, AIPI| COfltt Of IlllglOOe'O mOllll GIANI IAFIfV



TYPICAL MONORAILCARRIER

POWER OPERATEDHOIST

(®

LECTRICHOIST WITH PLAIN
OLLEYON STANDARD I BEAM

MonorailsandUnderhungCrones
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LOCOMOTIVE CRANE
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Appendix 13-1. Types of Cranes Generally Found In the Workplace.

Figure13-A1.Wheel-mountedCrane:TelescopingBoom(SingleControlStation).

_qL r

F'x3ure13-A2. W'neel-mour_edCrane TelescopingHydraulicBoom (MultipleControl Station) ,
)
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FlourelS._ _ Cramt.mSk:lw_Ooom_um_ Com_Smt_)

L

. °

Fq3um13-A4.Commerc_ TNck .mournedCranewth HydautlcBoom
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Dlm_or_eofTechnkj8u_Cxm
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Figure134,5. CommerdaJTruck.mounledCranewlthArticulatedBoom

. Figure13-N5.CommerdaJTruck.motmtedCranewithTrolleyBoom



p,,

I

Figur_1,'_A7.C_w-n_xxua _ BoomCrurm
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TYPES OF DERRICKS (STATIONARY CRANES)

A-Frluna Derrick

The A-frame derrick gets its name from the shape of its ma,n support.

The main support, as shown in the illustration, is triangular with the base

resting on the ground or floor. This triangular support frame looks like the

l letter A. A-frames for light loads are made from wood, but heavy-duty

t A-frames are made from steel.
I

1 iA-frames are mounted in a position that prevents the base from movong
I

or shifting under load. This device allows only a limited amount of T
I

horizontal toad movement. Lifting is its primary job. Small A-frame I

derricks are manually operated. The larger derricks use a0r or etectr0c I

power for lifting their heavier loads.
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The main suppo_ for both the guyed and stiff-leg derricks consists of

a melt mounted on a freely rotating base. The guys and stiff-leg supports

fasten directly to a collar, end the mast turns Inside this collar. The

boom futens to the bess. The pin fastening the boom to the base el tows

the boom to move in e vertical direction only. You wlil normally find this

connection made using | welded plate drilled to form in eye. The base

(with a correst_onding eye) inserts in the plate, and fastens with a bolted

pin.

Breast Derrick

• , L i i iiiiiiii iiiii 1[ i iiiiiiiii [

, .I._) o_. t.t t_, ,, ... Ut. _ Clta_lllC llICllLl
iiiiii ....

The breast derrick, less co'mr_on than the guyed and stiff-legged types,

is basically e form of the A-frame with added guy supports• A hand-

oDerated crank drum normally supplies the power for this type of derrick.

The breast derr0ck's most common use is in the roofing industry. For

roofang work, you mount the derrick on the -oaf and use it to raise me-

ter_als from tl_e grounO to the work aria.
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Gin Pole Derrtc=U

I II I fHrFIIITI[II ..... j ..... ......................

I

1

" IJ I I II 21 I IIIII1[!111 IIIIIIIIIIIII I[1! IIII IU -- [

Gin DOlt Clerrlc_11 ilrl lihgto i_o'lo unttl with one end firmly locureci et the

hue to prevent movement. The Illulltretlon lhowl the construction of I

gin pole. UM gin polll octly for light working IOICLll. The g,n pole ,s 1

good choice when you need i temporery hoist to rlise and lower I numDtr i
of light IOICII. Several men _Ifl slit up e smell or portilOie unit t)y t_enc:.

i ii
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Glossaryof WireRopeTerms

NBRAIION-,Surfa¢_woaronmewtrtmofa wire mOe IRONZIROPII- WireRoemaneof t)ronzewires
AC_ON $?RlU-_ stnm tmlalmlona win; r,JilLI-A termloomyappoMtowireroou, wires_nas, ann

mooduetOt_ng mevelocityof memd mctncalconauctoll
AIRCRAF?CAll,El-Strands, cordsincl wireropesmadeOf CAliLI-L.AIOWIRI ROPt--,Atypeof wire rooeconsistingof

IlNICillIll'Ingle1Will lll11Wifllyfor_ _ a0vle_e_._t UVINI Will _ IIKIintoa singlewilt rope
""_'""_"" .... " J"_ _J_"L",' _,_ _i, _U, INGUNiE-TiwwlreropeuSm,i iu_,m_.m;;.,

N,TERNKII_-Lay of i will ropein wft_ M Stb'lnQare cuttingtoolsindnlllngOy.lo "el Oil tOOt"metlllXl
aJtlmatiltyrlOullr_ Ling_ CAILIWAY-AermtcanvlymQsystemtot transportingsingle

MIA. IlllN.UC-Sum Ofme_.mcumml aria oftnmvm_ tnansalonga sutoendedtrackcaOle
wlras ina will ropeor strand CAOINIION|--Will film UMdtOinstill thecUIngin in oilwell

AiIMORIOROPI-Root wtffiandtvKlullltrlndl splrlllywrlLOpl4 CIN_8-Wtll, Itrlnd orfliplrin theconterofi strandill)Out
w(thfit Still wire wl_:nmewilll ire tam

DACK.rI_f-. GuyuseOtosupporti Ooomormast:or_ section CHO_ -, Snortwill ropeslinguslOtoformI slipnoosearound

mmng trimme towerm theam:norags CLIVI8-A "U" snaoeOfling w_ pin
IAiL- A" U-srume4"meier ofa _cxet. sOCketorotherrating CUp- Fling formmmngtwopartsOfwiretone
INUNli UN'I- Theire rooe_ OIXfltll the bllltr tor CLO|IODOCKII'-WirerodelnOliftingconsittingofbasketan¢

rwno_nOwattranddrillcumngsinOrlHtngI wldl IMJtmHt integral
DANNIYCAR-A rltltlv_ smallcarpennantntfyatttcnltlto I CLO$1NOUNl-Wire toolthatciosloI ctamsfltiiororangepie0

haullgsropeforpusnmgCllrSllonOa naullgssystem bucketandthenoperatesasa nmmngrope
IAOKI'rOFSOCKET-TheconicalportionofaS_ktltintowhiclls COARSELAWRO_- TermuleOinoltfttlOItoor_Jgrlate

sOllyedropeendtS_nslrtlOlrtOslcurimwithzlnc wireroot

lilcKrr LOOP-AIoo9Ofsmallrooeors111nOflltene4totll en(I COME.ALONO-_ formakinga tompollrygriponI wire
of a Hil'Qewirerot)tofICllitlteinltailltlotl rigs

DtNOlNOSTRIPS- StressImpoM4Onires of a wireropeOy COMMONSlltANO-GliVllnlZIClstrand_ of oalvanlZKIiron
OenaJng worewhnsigrade_scorn,'non,ton

DOOMUN|-A wlri f_' supportingor otxraUnO trit Ooomor CONICALDRUM- Oroov_hoisting drumof tlPinngdiameter
OOmCKS,Cl'IMS,dragIIMS,ShOVO_,Ill:.

DMAKINO$'fliEN61'H(wlntrell)--The mlllsurealcaOrlKluired CgNSTRUC'I1ON-OeslOnof worerode IncludingnumOerOt
StrlnOs,numberofwtrtsp4rstrandanOlrranQernentofw_res

totirm awirer_e ,ntiru,on anucnstrana
INF.AKINOSTHENErH(IOTe_ win;i--Thesumofthepreak.

Ing Stllr_rt ontlnslonofall me wiru of I wira rodewhen CONTINUOUSIIL_4D-RecennngOfwirl rodeovalrshmlvosInd
mewiresaretestKI_ndtv_lually drumsso matn _nos snmesamedJrac_on,aso_x)s_to

rll_rseOencl
BRIDGECNIU[-The alt-metlJllcwire r99esor strandsuseOis

meclten4ry|rll3suspeN:llrSona susgtns_ brlOoe CONV_R ROPE-PlraJHIIIfll31esswire rides l.lslKlto carry
llitlOGISOCKLr?--Stlelcastings_ I)aSkmforSecunngrope metered

enosan eaUlplX(Iw_tl_IOtusmOlegilts. Closa4typerum CORE-MemOirofa w_rerodesnoutwn¢l_mestrandsIre _d.
"U,Ooft." Opentype_ two_ andpin It mayOefiber,a wirestranOorIn in_IDenOlntwirerooe

llIIOLI SUi6-A Iwo.partwire rooesdngattachedtoa single
Mr_line,ThelegsOftheSl_ngaresprea4todlv_le_ equatt_ CORIN{iUNE-Wire rooeusm3to ooeretlme coringtoolfor
me Icad takingcoresamplesclunngthedrillingofs well

NIBHTROPt- WirerodemadeOfwiresthatamnotc_tl_ with CORD-TermapptieOto smalll_es Ofwireroots
zinc.tin,oranyotrmrprotect_mmetal CORROIION-ChemicalOlcomOesmonOfthewiresOfa rooeOy

IUTTONCONVEYORROPE-WirerooestOwnJcnbuttonsordiscs exposureto molsturi,I_(ls, alkalinesor Otlltralistru_ve
amlftaCl_Ktatrlguulr_ntervalstomovematerilin a trough loins
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WIRE ROPE LAYS

Wire rope conlltstll of • numl=or of stnmds llUd hetlcaJly
ll_una a supporting com. InOtvidum strlmdll are com-
posed of • number of wlrml iald I_ellcaJlyarounO• center
_conl) of wlm or fiber. The lily of II wornmoo Ill defined Dy

hi, WAY _ WAY I the direction in wnt¢:h the strlrlcui Iwe liuO Into trio rode,
I lUllo be the direction In wnlc,'1the wirel arll Laidinto

me strlmml.

An_lor ftimillhel "Mght-illy --- r_Quiar lay" unless other-
wsoe specified.

OW.METlm I"OLEA_NCIm

It 10_ ImPOrter tl'lit Sl_Oll_ lind drum oromml De ot
olin•el dtmefleton tO pml_lrly Seat the rOIH. TOO tlg,._
|roi_ll mtli_ ix.. weir Irld rli_id mH detertor_Ion
mmugn rlnlgue c•ui_:i oy I=tnatng.

Gmovee lmould be c_o¢.xed r_guiarly. Where vmm, _ _y nom[ _ _y _ml
StlelvOti StIQuid be r_Q_ or rIpill:ed. Thll ii _ Onei_ myra m Im,mmm_ 0,_ _memmenmw x_ in me
pO_lally neclmao_ v_sm rtgotng new rode in Otd equiP- inm m_ i. Im mm. mm ,m. mm. _ u _ _ Imp,
mill. New rope will •lmolt ceflilniy be illlr_lf in lictuai Wommumstnmere Aogu. ,on mmemm_s.i.a,ql laymou

xw is immure m uoi- om_ miumum es,mmi,¢yp_
dilltetef tl'mn the worn rope It rIplilCel_ _ I_Ofl_l u minm_o tomimeql, m. mmmanmm _ 'INlu=
may _ 1=4comev_m tO the oi0 rope diameter, mune=womomonmnmvmm. _ mmmm.

,,4"
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?xT' ix19

_u' manal8mnmi-- _'_,,,w,..-__::'lm'zft OUlm anal$tntnat8
7x7_ Ixll_

• ej,,vANaa:9 I'rAU_hlIS _*J.V__ s"r,_NZ,Jur_

m hN.n_ _ un.j_ _ mmue l.le.n_ _ 1,_ 8mmem
lorept,, . O,an_ _NO_ (t,nn_) 5000Pt. _ _omprt. (IN.)

I11g ?.S 480 7J 410 111| U _ W
31_ 11 t20 111 _ 31_ 20 1,200 20 1,200
118 _ 1,700 _ 1,700 118 31 lt00 38 1100
8/_ 40 2,1100 4,0 2,100 SI_ M _ U
_1/1t 12 3,700 q &TW 3111 _ 4,700 7'7' 4300
1/4 lm (I,100 101 1,1_ 114 ' lU _ 136
t111 1t"/' 9,200 1t'/ 1,100 t111 210 1_1_ 2i0 1_
3/1 238 I_,I00 238 12,100 318 = 18,000 300 I?,800
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LEVEL SURFACE
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_ge
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Hour Meter
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178(g)(8)
Brake Set/
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, DRAFT
FOM CHAP Vl-3

c The Regional Administrator may authorize a penalty up to

Severity Assessment. The classHlcation of the alleged vk)lations $7,000 for an other-than.serious violation when it is
as _t<HJa or other-than-eeH'lous, In ac¢ocdance with the determined to be approp,late to achieve the necessary
Inwtrucllon$ In Chapter IV of the FOM, le bet,ed on the _everily of deterrerrt effecL The reasons for such I determiner,on shall
the injury o¢ IIInetm that could result from the v_oi,ttlock. This be documented In the case file,

¢las.tiflcatlon ¢onstMute_ the firs1 alep In determining the gra_. ""
of the violation. The mo_t r,erlou= Inlury or Illness whl_'l_ Is Serious

reir, onably p=edistable is a resuM of an employee's exposure lo
the s.afety or heaMh hazard riled shall be assigned I severity S_verffy Probabilll_ GB....._P Probabilil_ GB_..._PP
asr,.e.ssment In accordance with the following factors:

High Greater $5,000 Less_r I;2.500

a. High Severity: Death from Injury o¢ iIIner_; Injuries Medium Greater $3,500 Lesser $2,000
Involving permanent dis.ablllly; or chronic, Irreversible Low Greater $2,500 Lest_r t1,500
illne_ses.

CHhe._..._.Zr

b. Medium Sever_. InJur_el or temporary, reversible
! IIInc,.r,.KeH=re_utting In ho_;pllJillzaflorl or i variable but Severity Probabllil_ GB....PP Probability GB._.__PP

Ilmiled period of dlt_ablllty.
No Greater $1,000 Lesser $0

c. tow SevedlJ_. InJude4 or temporary, revertible IIInecs.es
not ;'esuMJng In hoipttallzatlon and requiring only minor

l_jpporlJve treatment
FOM CHAP. VI-6

d. Minimal Severity. Othec.than-icwJocm violations.

Atth<>u_h au¢_ vk>Llt_On$ reflect cond_orm which have IF the Regional Administrator determines that I1 Is appropriate to
a direct end ImrrHKl_te reLllJonship to the safety and achieve the ne<:=esr,.arydeterrent effect, i GBA of $7,000 may be

hearth of empeoyee=, the Injury or Illne_ rno_ likely to pro_.
re_JM wouSd Ixobel_/ n_ ¢lur.e death o4' =.erlou=
p_y_.41har_

FOM CHAP. Vl-e

FOM CI-M,P. _Pr.,1

Penally AdJullmem FlCtOrl, The GBP may be reduced by am much

Probabirl_/_=_Pr,_ment. The Wo_lbilily that an Injury or illnes.= as 95 per cent depending upon the employe_'a *good faith,* *size of
will re=_jI1 from I hlz=rd hal no rose In deten'nlnlng the busine-_a,'and "l'dsloryofl:xevloua violations." Up to 60-percent
cLRsJrJ11¢jrtk>nof a v_o_itlon bul doe.= affect the amount of the reduction Is permHled for id.ze; up 1o 25--percent reduction f_r good
penalty to be __. faith, and 10-parr.am for I'_ory.

L _rt¢_ t.h4m_ rate= are I:_l_.'H:lO41the general character of a
FOM CHAP. V1.-3 butir_M lnd _l Mfety and heaMh perforrru=nc_, the rate-s

lh.lll g_H'NH'II_f be ¢.lk3uL=ted o411_fonce fo4' each employer-

__._.1_1_1_1_1_1_le_odzatlon.PTobab_lfty td-,aUbe categodz:l_d e_ as _ -efle¢ the c_Uo¢1 and problbility rating= have been
or i_ _ Wot_bllll"y. delermined for e4_¢hvto_tk_n and the general character of

the emp4oye¢'a per/orrrumnce i= apparent
Ill Greater Wo_:_b_l_ res_JtlJ1wh<H1th4 likelihood th.lt an

injury or IIIn.e_.l will _ k=Judged to be relJltNety high. b. Ptmalltk_ _ fo4"Yk_llJoflm thJ[t ire ¢_.alr_tfied as

_ and _ pr_ =half be adjusted
b _ p_ob_lll 7 re=NJIl= when the likelihood th._t an o_ for eJ.z=and hl_-lo_nf.

injury or UI_ will oco_ bl hJ_ged to be re44rUvePylow.
c. i:_nattle, aM.e.Med for vk>t=O<>neth,rl =u4_r.J=sstfled aa

r_p=m_ _h,_nbe_']u_rtedonlyfor_z=.
FOI4 CHAP. VI4

For olher-_ha_ i_4rfe,1'yand _lli'i_, there k= no I'_v_ been iKI]u_led only for _ IJ'Kl hl=lory.

e. The rme of _ reducth_ for _ of l_J_
m Other.U',m--e_<x._ M_ety end h_tth v_o_rtk>n= Judged emp$oy_r'm good faith and employ_'e ht:_ory of p_._k>u,

to be of gre4rtet' Wobabtltl'y shall be i=-tlgned • GBP of Vto_tlo,_ til_ll be calcuLlted on the bar.L= of the crller_

$'1,000 to _ _:_proprLate adJu_tmerrt factors _J_ll be det, r.xtbed In _ following paragraphs:
app_L (s_,e.10.)

b Other-th__ M_tety and hMIth v_ola_l Ju_
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POM CHAPT. V1-9 FOM CHAP. Vl-11

S_ZII. A rnaJdmum penatty reduction of 60 percent Is permitted _. A reduction of 10 perce'_ shall be given to employers who
for small businesses. "Size of business" shall be measured on have not been cited by OSHA for an_ serious, wflrlul, or repeated

the bash= of the maximum numb4N' of employees of an employer violations in the past three years. ",
at all workplaces at any one time during the previous 12
months. Information on th4 total number of an employer's Toto....__l.The total reduction will normally be the =urn of the redu¢.
employees can generally be obtained at the Inspected worksite, tions fo¢ each adjustment factors.
However, on occasion II may be necesMry to obtain or confirm
the |rrformaUon front the employer's headquarters.

-, The rate.= of reduction to be applied are as follows: FOM CHAP. V1-18 .

Percent reduction PENALTY TABLE

1-25 6O Pen,ant
26-100 40 Reduction PENALTY

101-2s0 2o Ondoaar=)
251 o¢ more None

FOM C_tAP. VI-IO 0 1,000 1,500 2,000 2,500 3,000 ..1,500 5,000 7,000
10 900 1,350 1,800 2,250 2,700 3,150 4,500 6,300

15 850 1,275 1,700 2,125 2,550 2,975 4,250" 5,950"
Good Fallh. A penalty reduction of up to 25 percent is per. 20 800 1,200 1,600 2.000 2,400 2,800 4,000 5,600

milled in recognllton of an employer',= "good fatth." 25 750 1,125 1,500 1,875 2,250 2,625 3,750" 5.250"
30 700 1,05,0 i,400 1,750 2,100 2,450 3,500 4,900

• A reductJon of 25 pwcmd shall normally be given ff 35 650 975 1,300 1,625 1,950 2,275 3,250" 4,550"
the emp4oyer has a wrttten safety and heallh program 40 600 900 1,200 1,500 1,800 2,100 3,000 4,200

(as documented during the inspeclJon) that has been 45 550 825 1,100 1,375 1,650 1,925 2,750" 3,850"
effectively lmptememed in the workplace and that: 50 500 750 1,000 i,250 1,500 1,750 2,500 3,500

55 450 675 900 1,125 1,350 1,575 2,250* 3,150"

1 Provtdes for appropriate rrmnagemerrt commitment 60 400 600 800 1,000 1,200 1,400 2,000 2,800
and emp4oyeG lnvo/vement; workslle 0natyskl for the 65 350 525 700 875 1,050 1,225 1,750" 2,450"
pu_ of ha._rd IdenltfltaUon; hazard ptevent_n 70 300 450 600 750 900 1,050 1,500 2,1 O0
and ¢omu'cd m4asurreu; and s.sfety and hearth training. 75 250 375 500 (;25 750 875 1,250" 1,750"

85 150 225 300 375 450 525 750" 1,0SO"

NOTY.: On4 eumple of • framework for IMJth II 95 50 75 100 125 150 175 250" 350"
Wo_Pam I_ given In OSHA'= voluntary "Safety and
Heal_ Program Man=gemenl Guidelin44" _ • Starred figures relxes4m penalty amounts that would not

V(>L 54, No. 16, January 21i, 19_9, pp. 3904- normally be I_o_ for high gravtIy _ violations because
3916, o4' biter re_$1on= M published), no ldjustmQrrt for good fatth Is made in u4Jch r..ar.e_ They may

occ.asJor_lly b4 Ipp_cab4e to4' other-tha_r!o4.1s v_>Latiocm where

b. In¢lu<:i_ all wo_r,,mu required unde¢ OSHA rlandards the Re_ionaJ Adminlstrst_ has determlr_d • high unadjusted
_op_.ab_e to the wor_e (e.g., hazard oommunica- penatty arn<_m to be warranted.
Uoh, k:)¢kouf4agou_ hau_dous malertall end
emergency r_, Mtety and heatlh progr-ms fo_

o0_tn.,<_n ['_ CFR 1ras.20] =ridt.x_.Nr_
zxca,n,,_).

¢., Has def_r_ that are only Ir_dentaL

Co)A redu_k=_of 1s _ st.dl normay M givenIf
_ h_ • _x_ed Mfely m:l hea_

program,but wtthmore_an on_
_l_ oD, ) ", • . , . ..

(¢) No redu¢0on _ be glv,mto in wnl_oy_rwho
hasnoMhrty andhe4rthIxogr,uTt.



About This Pamphlet

The fnformat_on conla_necl fn tl'qfs pamphlet is not considered as a
suostJtute for any proviseons of ttqe Occupational Safety and Health Act
of 1970 or for any standards issued by the Occupational Safety and
_ealth Acm_n_stratJon



Matenal contained _n th_s laubl_cat_on
Js tn the public domasn and may be

, relaroduced, fully or part_ally, w_thout
oermfss_on of the Federal
Government Source credit _s

requested but not requtred

The _nformat_on contaaned _nth_s
publication Js not considered a
substitute for any provisions of the
standard



Introduction

In 1984, tr_e Occupational Safety and Health Administration (OSHA)
amended the safety standard for the servicing of multi.piece rim wheels
(29 CFR 1910 177) to include requirements for the safe servicing of
s_ngle-piece rim wheels used on large trucks, trailers, buses, and off-
road machines

Approximately 322,000 employees in over 100,000 workplaces service
large vehicle ttres that are mounted on either multi-piece or single-pfece
wheels

There has been over a 70.percent reduction in multi-piece rim wheel
servicing injuries s_nce the original standard was issued in 1980--based
on a review of the record of multi.piece rim wheel accidents
_nvestigated by OSHA Similar results have been experienced with the
regulation of stngle.p_ece rim wheel servicing where workers also face
a sJgnJf_cantrfsk Of serious inlun/ or death

_ or,el t",e amended standard req_._resIra_n_ngfor all fire servicing
e,q_,oyees tree ul_lJzatJonof industry-accel::)ted procedures that mtn_m_ze
:ne sotent_ai !or employee _njury. the use of proper equipment such as
:,:_.cn cnuc'<s restraining devfces or barners to retain the wheel
c:'",¢,cner"ts ,q the event ot an Jnc_denlrjur_ng the _nflation of t_res, and
'Re -se of c=moa[_ole components

Types of Wheels/Tires

• ' "" w_ee' _s lhe component assemoty Of 'wheel (efther multi-piece or
..,,'"q_e_pre,:e, lfre and lube, plus other componer'llS

s,_=te._ece ',,.,Dee!is the component of tree assembly _Jsedto hold
t,-,et re. form _arl of the air chamber (w_t_tubeless tires), and provide
:be means of attacnmenl of the assembly to ',he vehicle axle. A mult_-

",ece wheel ts a vehicle wheel consisting of two or more pads, one of
,';" :'" s a sJ_e or locking r_ng that no_ds the ',_reand other
-"-'=cnen[.q Cn the nm wheel by _nteriock_ngthe components when
''e t_re's _r'.flated

.,,..

"e s'a_carc does not apply to the servicing of r_m wheels utilizing
aut_--,_o_le t_res or lruck t_res designated "LT "

Hazards

"t" ,...

:,e '-" ",sa,... ",fierence....between accidents involving single-p_ece r_m

3
..



wheels and lhose invoIv_ng mults.p_ece nm wheels is the effect of the
SudClen release of the pressurized a_r contained _n a single-p_ece r_m
wheel

In a multi.piece rim wheel accident, the wheel components seDarate
and are released from the nm wheel with violent force The severrty of
the hazard Js related not only to the air pressure but also to the a_r
volume

Single.rim wheel accidenls occur when the pressurized air contained _n
the tire is suddenly released, e_ther by the bead breaking or by the
bead slipping over lhe rim flange The principal hazards involve

pressurized air which, once released, can either pick up anG _url at"
employee across the Shop if the employee is in close proximity to ',t_e
rim wheel and within the lralectory, or can propel the rim wheel acr:,ss
workplace arid into a worker The trajectory of the atr or rim wheel s

any potential path or route (basically along the axis of the rim wheel)
that a nm wheel component may travel (::luring an exploswe separation
or lhe area into which the alrbtast from a single.piece rim wheel ,-,"@y
be released

Employee Training

The employer must provide a program to train all employees who
service rzm wmeets _n the na.z.aras _nvolvea and the safety procedures
to be fOllOwed

T_e emo(oyer mus[ assure that no emptoyee services any r_m whee_
unless !he worker has been _nstructea _n correct procedures of

mountfng, aemountLng, and servicing actsvtttes and the safe operating
0recaut_ons for the type of wr_eel being serviced

At a m_n_mum, the training program must include the contents of the
OSHA stanaard anti the _nformat_on _n the manufacturers' r_m manuals,
or :he OSHA charls Charts are available from OSHA regional, area_ or
nal_onal off,ces

The _nSTruCt_OnmuSl be conductec__n an _ntell_g_bleway. Employees
,,,,,r_oare unable to read the chartsor r_m manuals must be trainea,n

the sublecImatter The employer must assure thateach worker

aemenstrates and then maintainsthe abilityto servicenm wheels safe_y

by correclly performing the fOllow_ng taSkS

• demount_ng t_res, _ncludlng deflation
• _nsloect_ng and _aenl_f'y=ng r_m wheel components
• mounting t_es, including inflating them within a restraining



device or other safeguard
e handling nm wheels
• ,nflatfng t=reswhen single-p,ece nm wheels are mounted on a

vehrcle
= understanO,ng the necessity of standing outside the trajectory

during inflation of the tires and of _nspecting the rim wl_eels
following _nflation

• _nstalling and removing rim wheels

The employer must regularly evaluate each employee's performance
and provide addttional tralntng, as necessary, to assure that each
employee maintains his or her proficiency

The Servicing Equipment

The employer must furnish a restraining device for _nflatlng a tire on a
mult,.131ecewheel, and must prowde a restratntng devtce or barrier for
tnflat_ng a ttre on a single-piece wheel unless the s_ngle.piece rim wheel
_s bo_tea onto a vehicle dunng .'fflat_on

The restraznfng device can be a cage, tack, or an assemblage of bars
ant other pans that wtll constrain a!l rim wheel components during an
explosive separation of the multi.p_ece rim wheel or during the sudden
re_easeof tr',e contained a_rof a single.13_ecenm wheel

=a",er can be a fence wall or other structure or obiect placed

setwee_ a s_ngle.otece rtm wheel and an, employee during tire inflation
't =cntaJn the nm wheel components _nthe event of the sudden
re_epseof contained atr Each barrier Or restra=nTngdevice musl De
able to w_tnstana the maximum force of an explosive nm wheel
se2aratJon or release of the pressurized a_rOccurring at 150 percent of
the maximum t_resloecdlcatson pressure for the nm wheel being
serv',ced

qe_,a'_n,,.3 devices show_ng any or _he following defects must de
,,-,-'mediatelyremoved from serwce

• c'acks at welds

• c:ac_ed or Ioro_en components
• _e_t Or sprung components caused by m_shanal_ng, abuse, t_re

e×Dios_on or rim whe£! separation
• c_mDonent o_ea due to corrosion or other structural damage

t_,at would decrease _tseffectiveness

Restraining devices or barners removed from service must not be



returnecl to servsce until tney are repaired and re_nspecteo, Restraining
devices or _amers requlnng structural repair such as component
replacement or rewelding must not De returned to service until they are
certified by either the manufacturer or a Registered Professional
Engsneeras meetingthestrengthrequirementsas stateOabove(t_e
forceof 150 percentOfthe maximum tirespecificationpressure)

Current charts or nm manuals containing instructions for the types of
wneeis betng ser',,_cecJmust be available in the service area, tnctuC:_g
a mol:)tle serwce unat,

Only tools thai are recommenclec_Jn the nm manual may l::)eusec for
the type ofwheel _eengserviced,

The employer must also supply asr line equipment w_th a ct=p.c_ :_.s.
with Sufficient lengtr_ of nose between the chuck and _n.lJnevalve or
regulator to allow the employee to stancl outside the trajectory, as _e_',
as an =n.t_nevalve w_tna pressure gauge or a presettable regulate"

The s_ze (bead cl_ameterand l_re/wheel w_oln) aria tyOe of both ',_e t_re
and wheel must be checked for compatilodjtyprior to assemi::)tyc; ',he
rim wneet M=smatcn=ngof nail s_zes SuCh as 16-_nch and 16 5.,rc_
t_res and wmeetsmust be avoided

Muil0.pJece w_eei components must not be _ntercnanged excec)l as
_nd,catec ,n the apoi,cab_e cnans or rmmmanuals

Mutt_.p,ece wneet coml3onents and slngle-p_ece wheels r'r'ust De
,ns_ecteo #r_cr to assemoty Any wr_eelor wheel component that :s ..
bert o_Jtof snal3e. O_ttedfrom corros,on, broken, or racked must -e
markec_or tagged 'unserviceable" and removed from the service area
Damaged or _ea_yvalves must be replaced.

R,m flanges, nm gutters, r_ngs, and the bead.seating areas of w_eels
must De free of any d_rt.surface rust. scale, or loose or flaked rudder
bu=l(:u# or_or tO t_re mounting and _nflat,on

Safe Operating Procedures:
Multi-Piece Rim Wheels

EmDtoyers must ,nstruct employees to use the following steps for safe
operating procedures

I The t_remust be completely deflated by removing the valve :o_e
before a r=mwheel is removed from the axle in the following situations



I when the tire has been c_nven undennflated at 80 percent or less
of its recommended pressure, or

e when Irlere ts obvious or suspected damage to the tire or wheel
components

2 The llre must i:::ecompletely deflated by renloving the valve core
before demounting,

3 A ruDDer lubricant must De applied to the Dead and rim matmng
surfaces when assembling the wheel and inflating the tire unless the
!_re or wheel manufacturer recommends against _ts use

4 If a t_re on a veritcle is unclerlnflated but has more thart 80 percent
•' of the recommended pressure, the tire may be inflated wh_le the rtm

,, wrleel ,s on trie vehicle, provJdecJ remote control inflation equipment is
used an(:] no employee remains in the lrajectory during inflation

5 The t_re Shall be Pnflated outs_cle a restraining device only to a
;,essure suf/ic_er',t to force the t_re Dead onto the rim lecJge and create
a_ a,rt,gm seal wttn the tire and Dead

6 ?vher_ever a rim wr_eel ts tn a restraining (:::levice tl_e employee must
t :_s, {ean any pa_ of h;S,'her body or equtpmenl, on or agaJns:

.. _." de,.,_ce,,-= ,estra ,.,{,.=

-, "e or' '_e t_rean(:wheel must be _nspecteciwn_le sI_ll

,,,......"e ,es',a_,egaev_ce to ma_e sure tma_they are properlysealec

a-z _cc_eC :!fu_neradjustment ,snecessary,the I_remust De

2e' .l'.e: 2, remov,ng t_e valve core De,ore the aaiustment ,s made

:.'" anemct must not be maae to correct the seat,ng of s_ce ana
_-;;, 'r'gs O_ hammering, str_K_ng forcing the components wh,le the t_re

s'ess_r_ze3

_-.:ac,_eC+E;ro,en. benl, or otherwise aamageC wheei components
"_'..st ".o' _e reworkeC, wetaec brazed, or otherwise heated Heat

..st ,-, oe a#c,_ed Io a mult_.p,ece wheel

"- ,'.'e,'eve, .-_u!t_-C,ece ,_m wheels are De ng handled emoloyees
__. _,a,, C,.. Sf the tra)-""''r; _a snow ,,,,..,,_.,_ v _,n!essthe employer " n ,_='

_e'_cr"_a"ce of :_e servicing makes tree employee's presence _n the
"_ ; .... --,ecessar'y

Safe Operating Procedures:

Single-Piece Rim Wheels

E'_c,c_ees mL_s: Oe ins_ructea ,n and must use the follow,ng s[eps for
sa',=. . cc_,a',''r'_ , _. ;r3ceCures w,tn single.piece whee!s



1. The tire must be comt::)letetydeflated by removal of the valve core
before clemounting.

2 Mounting and clemounttng of the t_re must be performed only from
the narrow ledge side of the wheel Care must be taken to avoad
damaging the tire Ioeaos, and the t_remust De mounted Only On a
compatible wheel of mating beacJ d_ameter and w_dth.

3 A nonflammable rubber lubricant must be applied to bead and
wheel mating surfaces before assembling the rim wheel, unless the t_re
orwheel manufacturerrecommends againsttheuse of any rubber
lubricant

4 If a t_re chang=rig machine =sused, the tire may be inflated only to
the minimum pressure necessary to force the tire bead onto the rim ,t
ledge and create an aimght seal before removal from the tire changing
machfne,

5 If a bead expander is used, ,t must be removed before the valve
core =sinstalled and as soon as me rim wheel becomes airtight (when
the tire bead sl_ps onto the bead seat),

6 The ttre may be _nflateclonly when contained within a restraining
device, ;)os_ttoneclDeh_r_da barr,er, or I301teclon the vehicle with the
tug nuts fully tightened

7 T_e t_re must not be _nflatea when any flat, sol_d surface ,s _n the
tra!ectory and w_th=n1 foot of the s_dewall

8 =me t_re must not be _nflatedto more than the _nflat=onoressure
stam#ed _nthe s=dewaitunless a n_gner 13ressure=s recommended Dy
:me manufacturer

9 Eml31oyees must stay out of :me tratecto%, when the t_reJSIoeing
,nflated

:0 -eat must not De acol,ed tc a s_ngie.p,ece wheel

" CracKed Oro_,en. Dent. or otnerw,se Oamagea wheels must not De
reworked, welded Drazed_otne_,,,,,seheated

• 8



Related Publications

S_nglecopies of t_e following OSHA publicattonsand the rim wheel
charts are available from OSHA Regionalancl Area offices, or from t_e
OSHA PublicataonsOffice, 200 Const=tut=onAvenue, N, W., Room
N3101, Washington, D, C 20210 Pleasesend a self.acldressecllaoet
with your request.

Title 29, Code of Federal Reguiatlons (CFR), Parts 1900-
1910

OSHA Rim Wheel Servicing Charts

Hand and Power Tools . OSHA 3080

Controlling Electrical Hazards . OSHA 3075

All About OSHA - OSHA 2056

Wheel Manufacturers' Rim Manuals (available from the
manufacturer and related trade associations)



U.S. Department of Labor
Occupational Safety and Health Administration
Regional Offices

Region I Region Vl
(CT, ° MA, ME, NH, RI, VT') (AR, LA, NM,* OK, TX)
133 Portland Street 525 Grtffln Street
1st Floor Room 602
Boston, MA 021!,.t Dallas, "f'X 75202
Telephone {61 7) 565-7164 Telephone (214; 767.4731

Region !1 Region VII
, (N J, NY," PR, Vl') (IA,* KS, MO, NE)
' 20" Var_ck Street 911 Walnut Street

Room 670 Room 406

New York NY 10014 Kansas C_ty, MO 64106
TeJeDnone {212) 337-2378 Telephone (816)426-586_

Region III Region VIii
(DC, DE, MD," PA, VA," WV) (CO, MT, ND, SD, UT,* WY')
Ga!eway Bu_idEng Suite 2100 Federal Bu_ldincj. Room 1576
2225 Market Street 1961 Stout Street
u'-,,_acef_n_a PA ' 910,4 Denver, CO 80294
Teeenone {2_=_.,, 596-1201 Teleohone (303) 844-306_

Region IV Region IX
(AL, FL, GA, KY," MS, NC," (AZ," CA," HI," NV °)
SC," TN') 71 Stevenson Street
137= Peachtree Street N E Room 415
_,'e ..,8, San Francisco, CA 94105
A; a,'[a, GA 30367 Telephone !415)995-5672
T_,e_r,one (404! 347-3573

Region X
Region V (AK," ID, OR," WA')
(IL, IN," MI," MN," OH, Wl) Federal Offtce Building
25C South Dearbcrn Stree_ 909 First Avenue
_oom 324,4 Room 6003

C"' cago IL 6060,4 Seattle. WA 9817._
T_._r-;o ,e (3,2', ..,...,3 20 Tetephone (206)442 5930

"These states and terntones operate their own OSHA- "
aooroved ]oo safety and health programs (the Connecticut
and New York plans cover public employees only and

&

OSHA currently _sexercising concurrent private-sector
Federal enforcement authority _n Californta).

10



® Free
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U.S. Department of Labor
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Washington, D.C. 20210





INSPECTION RESPONSIBff.,rFI_ AND PROCEDURF_

PURPOSE

The purpose of this lesson is to instruct the student on inspection responsibilities, requirements, and
procedures which will enable the student to identify and describe typical safety and health hazards in
an actual work environment.

OBJECI'IVES

1. State two purposes of a workplace inspection.

2. Describe three methods of hazard abatement.

3. Conduct a workplace inspection.

REFERENCES

1. 29 CFR 1910 Occupational Safety and Health Standards for General
Industry, United States Department of Labor

2. 29 CFR 1960 Basic Program Elements for Federal Employee
Occupational Safety and Health Programs and Related Matters

3. DOE Order 5482.1B

DURATION
One hour

INSq_UC_FOR MATERIALS
Course manual with instructors notes.
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and Procedures
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Inspection Responllbllltlim Ind Procedure=

Objectives

1. State two purposes of a workplace
inspection.

2. Describe three methods of hazard
abatement.

3. Conduct a workplace inspection.

2

Inspection Relponllbllltle= lind Procedures

Purpose of Inspection

II Identify hazards and unsafe acts,
and recommend corrective actions

!1 Assure compliance with
appropriate safety codes,
standards and regulations

II Assess the effectiveness of the
safety program management



Inspection Rlll_nslblllttel ind Procedurlm

Inspection Requirements for Federal
Agencies

II 29 CFR 1960 Subpart D--Inspection
and Abatement

II Sections in this subpart include:

• Qualifications of safety and health
Inspectors

• Conduct of inspections

• Representatives of officials in
charge and representatives of
employees

4

Inspection Reeponslblllttee and Procedures

Inspection and Abatement

II Employee reports of unsafe or
unhealthful working conditions

II Accident investigation

II Abatement of unsafe or unhealthful
working conditions

III Inspections by OSHA

Inspection Responsibilities and Procedures

Frequency of Inspection

II "All areas and operations of each
workplace, including office
operations, shall be inspected at
least annually. Sufficient
unannounced inspections and
unannounced follow-up
inspections should be conducted
by the agency to ensure the
identification and abatement of
hazardous conditions."

6
l
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Inepecllon Reepontlbllltlel and Proceduru

5482.1B Conduct of Inspections

B Prior to beginning the Inspection,
the Inspector shall be provided
with all available relevant Injury
and illness Information.

II The Inspector shall determine in
advance the procedures to be
Inspected to ensure the
appropriate personal protection.

Inspection Responsibilities and Proceduree

Preparation for Inspections

II Acquire and digest all pertinent
information on the type of operation
to be inspected

Iii Review the details of the operations,
generally and specifically

II Determine applicable standards

!1 Define the work areas

II Plan the inspection route

Ii Prepare or obtain checklists
8

Inspection Responslbilllleu and Procedures

Inspections

II The head of the agency shall authorize
inspectors to"

• inspect during regular working hours
and other reasonable times

• question privately any employee,
supervisor or official in charge

• consult with a reasonable number of

employees

• collect personal samples if needed
9

..
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Irml:mCttonReeponslbllNleerandProoeduru

Organization of Inspection

i Opening conference

• Inform employer of inspection
objective

• outline scope of Inspection

• affords employee rep opportunity
of accompaniment

i Accompaniment

• employee reps provide
assistance and Information

10
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Inspection Ruponalblllttes randProcedures

Organization of Inspection

II inspection of records and posting
compliance

• Forms IOOF, 101F, 102F, 103F

• Form 200 must be posted in
February

• Safety committee minutes and
checklists

• Other records (hazard
communication requirements)

11

Inlpectlon Ro|ponlllbllltlell and Procedures

Organization of Inspection

II During walkaround, record the
following information:

• observed apparent violation

• location, diagram

• employee interviews

II Closing conference

• Advise agency and employees of
apparent violations and provides
copies of applicable standards

12
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Inepeelton RNponelblltttee and Prooeduree

Imminent Danger

il Whenever and as soon as It Is
concluded that a danger exists

: which could reasonably be
expected to cause death or serious
physical harm Immediately, the
inspector shall Inform the affected
employees and the official in
charge

13
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inopectton Rnponialbllltles and Procedures

Inspection Performance

I Make inspection while employees are
working

III Use simple forms or notes during
inspection

m Be alert for all hazards and conditions

i Record unsafe practices and conditions

i Check for general conditions and
specific items

i Check all areas, don't be steered away
HI Don't be a disturbing influence

14

Inepectlon Reeponelbllltlel and Procedures

Inspection Performance

II Be constructive

II Look for "why" conditions exist

II Advise supervisors, but do not
argue with them

II Discuss recommendations with
supervisors

i Try to "sell" your
recommendations to assure early
abatement

15



In4pe4llon Iql4ponltblllttt4 _ Prooldurell

Closing Conference

III At the conclusion of an Inspection, the
Inspector shall confer wlth the official
In charge or thelr representatlve and
wlth an employee representatlve to
Informally advlse them of any apparent
unsafe or unhealthful condlt!ons

L _. le
i ,mm ,, , ,,,n ,, , ,,, -- ' ....... " ...'.:.I._.'!..._-'_- ...

Inlp4ctlon RNpomllblllttx lind Procodurn

Written Reports and Notices

II A procedure shall be established
for the prompt Issuance of a Notice
of Unsafe or Unhealthful Working
Conditions:

° no later than 15 days for safety
violations

° no later than 30 days for health
violations

II Notice shall be posted until abated
or for 3 working days whichever ts
later 17

InepecJtonReliponllbllltlel Ind Procedurel

Representation

II Representatives of officials in
charge and employees:

° both shall be given the
opportunity to accompany the
inspector

° the employee representative shall
be elected by the employees



i

i / ]1 in,l, iii i [ iJ .... i i i]1111I _ T[ II IIIIIII 1. 11111 ................... _1 '"IL_

Inepeellon RelponetbllNtee Itllt:1Proeeduree

Employee Reports

II Employees shall have the right to
make s report of unsafe or
unhealthful working conditions

It The name of the employee making
the report will be kept confidential

i Employee reports shall be
recorded on a log and :_entto the
approprlate safety anU health
commlttee

19
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Inlpe_lon Rxponllblllilel Ind lroGedulel

inspection of Employee Complaints

III Inspectlons shall be conducted
wlthln the followlng tlme frame:

.24 hours for Immlnent danger
condltlons

• 3 days for serious conditions

.20 days for other than serious

II Notification shall be made to the
employee within 15 days If no
inspection will be made

20

,,,, ,, ,,,,i,

In|pectlon Relponllblllllell lind Procedurel

Abatement

II Abatement of unsafe or unhealthful
working conditions

II The procedures for correcting unsafe
or unhealthful conditions shall:

. be assured by the Agency

• include follow.up to determine
whether the correction was made

21
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I_p4e'tlon Pl_lbllllkill alndProONU_li

Abatement

II Hazards can be abated in four ways:
• substitution or elimination

• engineering controls
• administrative controls

• personal protective equipment

U

In|pectlon Iqeliporltill:lllNleeInd Proc:edureo

Inspections by OSHA

III 1960.31 OSHA is authorized to conduct
announced or unannounced inspections In
the following situations:

. where an agency has not established
safety and health committees

• in response to a committee request

. in response to imminent danger
amOSHA may also make scheduled

inspections as part of their evaluation of
, an agency's program

33



Orientation to OccupationalSafety
Compliancein DOE (P-101)

!

INSPECTION WORKgHEET

Location:_ ......... ,.................._=, ....... D_e:..... .......L-.........

Item 1Violation _......... - ........... Stan(:larcl'....... =.... '_
, IIJ[ll I _ I II I III Illi ......... _ ........... [ IIL_ ................................ II - L_LI " IHIE J1 I II II II Ii

iii ,,,,,,1, , ,1,,, ii ii ...... Iii I ---- _._ I i i11 IIII_L I ...... lie



EXAMPLEII OF WHAT TO CHECI( IN A" kAFETY INSPECTION
This list does not oover all oondltlons, it Is intended as i guide.

RECEIVING, IIHIPPING, STORAGE

Equipment, job planning, layout, heights, floor loads, projection of materials, material.
handling methods

BUILDING CONDITIONS

Floors, walls, ceilings, exits, stairs, walkways, ramps, platforms, driveways, aisles

NOUIIEKEEPING

Waste disposal, tools, objects, materials, leakage and spillage, methods, schedules, work
areas, remote areas, windows, ledges

ELECTRICITY

Equipment, switches, breakers, fuses, switchboards, Junotions, special fixtures, circuits,
insulation, extensions, tools, motors, grounding, Qode oompltancs

LIGHTING

Type, intensity, controls, condition, diffusion, location, glare and shadow (:ontrol, standards
applied

HEATING AND VENTILATION

Type, effectiveness, temperature, humidity, controls, natural and artificial ventilation and
exhausting

MAOHINE8

Points of operation, flywheels, gears, shafts, pulleys, key ways, belts, couplings, sprockets,
chains, frames, controls, lighting, tools and equipment, brakes, exhausting, feeding, oiling,
adjusting, maintenance, grounding, how attached, work space, location

PERSONNEL

Training, experience, m,thods of checking machines before use, methods of cleaning,
oiling, or adjusting machinery, type clothing, personal protective equipment, use of guards,
too! storage, work practices

HAND AND POWER TOOLS

Purchasing standards, inspection, storage, repair, types, maintenance, grounding, ust_ and
handling

CHEMICALS

Storage, handling, transportation, amounts used, warning signs, supervision, training,
protective clothing and equipment

FIRE PREVENTION

Extinguishers, alarms, sprinklers, smoking rules, exits, personnel assigned, separation of
! flammable materials and dangerous operations, explosion.proof fixtures, waste disposal

MAINTENANCE

Regularity, effectiveness, training of personnel, materials, and equipment used, method of
locking out mact_inery, general methods

PERSONAl,, PROTECTION

Type, size, maintenance, repair, storage, assignment of responsibility, purchasing methods,
standards observed, rules of use, method of assignment
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I SAFETY AND HEALTH I.NS_ECTION GUIDE _QR G_.-'ICES ,_
I

._URPOSE. Tl_isguiae was deveIo=ed for usa by safety 4nd _eaItl_insDect.orsin
conauc_ing inspections of office areas. In addition, l:_isguide can be used for

traininQ collateral clunysafety and nea1_b personnel, emoloyee rel_resentatives,
and safety and _eal_l_c_mmittee memOers _bereOy enabling such _roups to _nc_ion
al_iaropriatelyin ensuring a safe ana _eai_.l_fuloffice environment.

_. rrREpqOr_CrION.

a. Goo_ housekeel=Ing (trash/loose _al_ers).
b. Sooks/Daoer/Drint.out,s {l_rol_erIystored).

c. ._xitllgnts (visible, ooerational).
_. _.mer_encyligl_s {_ec_ssary, visible, Ol_era_ional, _ro=erly

_osi_ione(1).

e. _ergenc:/ e_ress (a_e_ual:e,no obstructions).
;(re extinguishers !ins_e¢'.e¢l,operatlonaI, adeauace).

g. :_re systems (cleric'.ion,alarms),
", _ammable/comOustib]e li_ui_Is(aoprove(land =rooerlv la_e]e_

:_n_a_ner,a,_r_oer_/ store_, _nimum _uan_:t_es, necessary).

2. "_.,_=o[,':G,SL:=:!'IC,:,'IO-'aLL::_G_AZAROS.

a. :'_or_ _e_t c_ean ano _r7.
: Oneven walk;ng surqaceS clear!:/ ieclicateW..
: Zarge_:ng or =?oor :_ver'ng Csecurea, ".orn,¢urle,a).
: ::oor :;!es ibroKen, _ss_ng, loose, slio resistant wax).

e _:a_rways clean, su_:aOle _andra_Is, anti-slip _reacls). (.%:Ie;s (ao_roor:a'.eiv_lace_I/orotec:ecl).

: =x:ens_on c_r_s C:r,_ng _agar_, :overecl when crossing
walking areas),

- L_cers or s:ancisava_]aoIe 'or _gn _iles.
]es_ _n_ ""e cabinet :rawerS '<eot-!ose_.

,,

:. '.ao,_e_s/snelves {sec_reo, _,_._er!_,;oa_e_'..
-. -'.Jr_,'.ure'conclition,:r_oer'y ._:',':eeJ',.
:. O''Ice layout Car_angememt, waikways;.
e. _-_ru_llng _aec:s e]_m_nate_ or _uar_e_ '_e_c','_nar_ener%).

,'e,"'ca "!_e aeno:as :han_e.
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I 4. EL.rC_ICALHAZARDS.

I a. {lectrical equipment (UL approve, properly connectecl,nodefects in corcls_nd .wiring,circuits not overloaded).
; b. Electrical equipment properly grounclecl.
)

' 5. INDUSTRIAL HYG_IENE.

4. Illumination (aclequatelighting).
I b. rWolse(sounclenclosures for printerl).

i C. Sanitation (clean work environment).

d. Ventilation {acJequateventilation for copiers anO microflc_eprinters).

) e. ViOeo Olsplay termlnals (proper illumination, free from
' glare, appropriate furniture).

?. Chemicals/solvents (material safety data sheets, hazardous
materials si)eciall./iclentified),

6. O;HE= :._S

a. -'loots_re adecIuate:o :_rr7 'oads placed uoon them.

b. Jnlettered door% _roviclecl,Mit,_clearly visible identif,/ing
lla r_$.

c. -.'olidSwinging _oors _rovide_ 'withclear glass o(:servation
: lane1s.

=.. "o,a_"ons_. exis"nc_., ac_jacen_ to DOE occ:J_)_ecl soace evaluated
k _S _ source os _anger :0 emoloyees.

t. -';rs:-aioservices )rovicle_or arranged.

'let:ice; line :eno:es _nance.
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ABOUT THIS BOOKLET

This booklet is being provided free of charge to owners, proprietors,
and managers of small businesses by the Occupational Safety and
Health Administrataon (OSHA), an agency of the U.S. Department of
Labor

The handbook should assist small business employers to meet the
legal requirements imposed by, and under, the authority of the
Occupational Safety and Health Act of 1970 (P.L 91.596) and
achieve an in-compliance status voluntarily prior to an inspection
pedormed pursuant to the Act.

The materials in this handbook are based upon the federal OSHA
standards and other requirements in effect at tl_e time of publication,
and upon generally accepted principles and activities within the job
safety and health field.

This booklet is not intended to be a legal interpretation of the
15roviszonsof the Occupational Safety and Health Act of 1970 or to
place any additional requirements on .=.mptoyers or employees.

The material presented herein will be useful to small business owners
or managers and can be adapted easily to individual establishments.

All employers should be aware that there are certain states (and
sim=lar jurisdictions) which operate their own programs under
agreement with the U.S. Department of Labor, pursuant to section 18
ol tr_e Act. The programs in these jurisdictions may differ in some
detatts from me federal program.

Matenal contained in th_s publication is in the public domain and may
be reproduced, fully or partially, without permission of the federal
government. Source credit is requested but not required.
Permission is required only to reproduce copyrighted photos and
other copyrighted malerlal contained herein.
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To the Small Business Employer

Small business employers may have special problems in dealing with workplace safety and health
hazards. Whereas large corporations can afford the full-time services of safety engineers and
_ndustnal hyg_entsts, small firms often cannot.

Yet the workplace hazards that cause thousands of injuries and illnesses every year are as
prevalent in small businesses as in larger firms. That is why we have prepared this Handbook--to
help small lousiness employers establish their own safety and health programs. This booklet
advises employers on how to manage safety and health protection at their own worksztes, and tells
how to obtain free, on-site consultations by safety and health professionals,

We at OSHA hope that oath small bus=hess owner will recognize the value of posat_ve, COOl3er."',ve
act:on.-among employers, employees, and government .. to prov_cle safe and healthful wor_Dlac=s
',hroughout the Nat=on,

Please fill out anti reiurn the questaonnaire in the back of the Handbook. Tell us what you th_nk,
mow the book can be improved, or anything else we can clo to help you _n this v_tal effort

0

Geraru ; Scannell

_ss,s',ant Secretary of La[:)or
C2.?..=a[_onat Satety and Health Adm_ntstra[_on

3
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I. INTRODUCTION

A Profit and Loss Statement

_ AS a small _usiness owner, you are characteristically a risk taker, You wager your I::)us_nessacumen• against larger, perhaps more heawly financed corporate groups and other free.spiritecJ, self.
employed individuals like yourself, There are excitement and challenge in such a venture, But to
succeed, you need good management information, an ability to be a good manager of people and
_r_e=ntelligence and inner strength both to make decisions anO to make the right dec=slons.

ThOuSanCls of workers die each year, and many, many more suffer injury or _llness from conchtsons
at work But I_ow often does an owner or manager like you actually see or even hear about
,,,ork.related deatlns, serious _nlunes, or illnesses in the businesses w_th wh=cn you are fam=ilar? _ow
c_en has your bus_ness actually susta_necl this type of loss?

_n most small businesses, the answer is rarely. For this reason, many ownersmanagers old not
understand why there is controversy al3out OSHA, lob safety and health standards, _nspect=ons,
3_tatlons, etc.

8u¢ others nave learned why Unfortunately, they have had to go through the kind of loss we are
L_lk=ngabout. And these owner/ managers will tell you that it is too late to do anyt_=ng once a
serious acc=dem happens. They now know that prevention is the only real way to avoid Ch=sloss,

-"ecluc_ng ail losses ts a goal that you as an owner or manager clearly share w=th us tn OSHA, Each
ct us may see th_s goal _n a slightly mfferent light, but tt remains our common intent.

','/e nave earned from small employers, I_keyou, that you place a nJgn value on the health and
,.,e_l-be,r',g of ,your employees L_ke many small bus=nesses, you probably employ fatuity members
a_3 _,ersor",al acquaintances Aria, =f you aon*t know your employees before they are h_rea, then
-'ances are that the vet-,/ sLze of your workgrouI3 and workplace wdl promote the closeness and
--qcerr" '-" ORe another that small Dus=nesses value. "

-' _s,...,m_ng'':,at your commitment to safe and healthful work pract=ces _s a gfven Jngreaient, we tn
"_.S,"-'Awa,"-: to wor_ w_th yOu to prevenl all losses. We believe that, when you make JOb safety and
"ea;th a ,ea_ part of your everyaay operations, you cannot lose Jn [l'qe long run.

S_ccessf_; safety ana health actwfty now w=ll enable you to avo=d posstble losses in the future.



Developing a Profitable Strategy for Handling Occupational Safety and Health

Many people confuse the idea of 'accsdents' with the notion of Acts of God. The difference _s clear
Floods and tornadoes cannot be prevented by the owner or manager of a small business, But
workplace accidents can be prevented; and indeed floods and tornadoes can be anticipated and
prepared for.

Nobody wants accidents to happen _n his or her business. A serious fire or the death of an
employee or an owner can cause the loss of P great amount of profit or, in some cases, even an
entire business, To prevent such losses, you don't have to turn your place ups=de down You may
not have to spend a lot of money, either. You may only need to use good business sense and to
apply recognized prevention pnnciples.

There are reasons why accidents happen, Something goes wrong somewhere It may take some
thought, and maybe the help of friends or other trained people, to figure out wha.._...jwent wrong, but
there will be a cause..a reason why, Once you know the cause, it =spossible to prevent an
accident, You need some basic facts, and perhaps some help from others who know some of the
answers already, You also need a plan..a plan for preventing accidents,

Not all danger at your worksite depends on an accident to cause harm, of course, Worker
exposure to toxic chemicals or harmful levels of noise or radiation may happen _n conjunction with
_,out_nework as well as by accident You may not realize the extent of the exposure on the part of
you and/or your employees, or of the harm that may result, The effect may not appear _mn,edialely,
but Jt ma/ be fatal in me long run. You need a plan that includes prevention of these 'health
hazard exposures' as well as accidents. You need a safety and health protechon plan.

It _s not a difficult task to develop such a plan. Basically, you only need to concern yourself with
:hose tyDes of accidents and health hazard exposures which could happen _nyour workplace.

Because each workplace =s different your program may be different from one that your neighbor or
,,,our coml::)et_tor m_ght use But th_s ts not _mportant. You want _tto reflect you r way of doing
busJ,',ess Rot tmetrs.

',*,,'m_iet._e ,..leta_ls may vary, tmere are four basic elements that are always found =n workplaces wtlh a
,_ccc acc;dent prevention program. 'these are as _'ollows.

The manager or management team ieads the way, espec_al'y by set"ting policy, assagn,ng
and supporting res_ons=l:)d_ty setting an example and =nvolwng employees.

2 '";he wor_s_te _s :cnt_nually analyzed to _dent_fy all hazards and potential hazards.

? Me,nods for preve"trng or controlhng existing or potential hazards are put _n place and
ma_n',atnec_

4 ,Managers. suDer,,,scrs, and employees are trained to understand and cleal w_th works_te
mazar'as

qeaaratess ot tr_e size 3f ,,our business, you :;nould use each of these elements to prevent
wor_clace accidents and _3oss=ble_ntunes and illnesses.
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Developing a work_ace program following these four points should leacl you to do all the things
needed to p¢o_ect you and your workers' safety ancl health. If you already have a program,
reviewing it in relation to these elements should help you improve what you have

If yOu follow it, this four-pont approach to safety and health protection in your business ShOUld also
! help you to _mprove efficiency It may help you reduce insurance claims and other costs Whale _t

cloes not guarantee complete compliance with OSHA standarcls, the approach will help you toward
full compliance and beyond. It will certainly give you a way to express and document your good
faith.

- Thrs approach usually does not _nvolve large costs. Especially insmaller businesses, _tgenerally
does not require additional employees Usually _t can be integrated into your other bus_ness
functions wttn modest effort on your part

The key to the success of this plan is to see it as a part of your t_u_mess of_erat_on an(_ to see ,,t
reflected m all your work As you continue doing _t, the program becomes eas_er It becomes built-
_n and then you need only check on _t penochcally to be sure everything's wor_ng welt

In Section 2, we give short titles for each of the elements and then gave short descnpt_ons and
illustrations for each. Since most employers, like you, are pressed for time these aescnDtJOns are
capsules of information to assist you in thinking through and getting started on your own approach

Ii. A FOUR-POINT WORKPLACE PROGRAM

The Four-Point Workplace Program described here _s I:)asecl upon the Safety and Health
Management Guidelines issued by OSHA on January 26, 1989 Although voluntary, these
gu,delines represent OSHAs policy on what every works_te sl_ould have _n place to protect workers
troth occupational ha.z.arcls The guidelines are :ased heavily on OSHA's exlDer_ence w_th the
Voluntary Protect;on Programs ('VPP) These voluntary programs are cJesagnec_:o recognize and
_romole effective safety and health management as the best means of ensunng a safe and healthful
_vork_lace

Using The Four-Point Program

As yOU go through th_s section and those that follow, we encourage you to use the Action Plan
form that you can remove from the back of tl_s publication to lot down the actions that you w_sn to
take to hell_ make your workplace safer ang more healthful for your employees Noting those
act,ores as you go along w_ll make _t much eas_er for you to assemble the total 31an you need

POINT ONE:

Management Commitment and Employee Involvement

As ,he owner or manager of a small bus_ness, your attitude towards loO safety and neatth will be
'etlected Dy your emDioyees If you are not _nlerested ,n preventing employee n!ury and dlness.
noboOy e_se_si_kelyto De

A{ aI_t_mes,demonstrate your personalconcern foremployee safelyand /_ealt_and the Dnor_ty,/ou

place on t_em _nyour workplace Your ;OllCymust De clearlyset. Only you can snow _ts
_mportance through your own achons.



Demonstrate to your employees the depth of your commitment by involving them in planning and
carrying out your efforts. If you seriously involve your employees in identifying and resolving sateD/
and health problems, they will commit their unique insights and energy to helping achieve the goal
and oblectives of your program,

Cons=tier forming a joint employee.management safety commit'tee. This can assist you in starting a
program and will help maintain interest in the prograrn once Jt is operating, Committees can be an
excellent way of commumcatmg safety and health reformation If you have few employees, consider
rotating them so that all can have an active part in the safety ancl health programming. The men
and women who work for you are among the most valuable assets you have, Their safety, health
and goodwill are essent=al to the success of your business, Having them cooperate w=th you in
protectfng their safety and health not only helps to keep them healthy-.It makes your job easier.

As a small business employer you have inherent advantages, such as close contact with yc _r
employees, a specific acquaintance w=tn the problems of the whole business ancl usually a low
worker turnover. Probably you have already developed a personal relationship of loyalty and
cooperation that can be built up very easily, These advantages may not only increase your concern
for your employees but also may make _t easier to get their help.

Here are some actions to take'

. Post your own policy on the _mportance of worker safety and health next to the OSHA
workplace poster where all employees can see =t.

• Hold a meeting with all your employees to communicate that policy to them and to discuss
your oblectives for safety and health for the rest of the year. (These obiectives will result
',ore the decisions you mare about changes you think are needed after you finish reading
tn_s publication,,

• uake sure that support from the top is v_sJble [3y taking an active part, personally, in the
actfv_tJes that are part of your safety and health program. For example personally rewew all
_'spect_on arlc accident reports to ensure followup when needed

• Ensure that you your managers and superwsors fOllow all safety requirements that
employees mus_ folow even _fyou are only _n their area 13r_efly If, for _nstance, you requtre
a nard hal, safer,/ glasses and/or safety shoes _n an area, wear them yourself when you are
r that area.

• _,se your employeeS' special knowledge and help them buy into the program by having
:qem mare _ns_ect_ons, put on safety tramzng and/or help to investigate accidents

• ',_a_e clear assignments of responsJbihty for every part of the program thai you develop
'Ja,,e certain everyone understands them The more people involved, the better A good
,uJe of thumb _s to assign safety and health respons_b_httes _n the same way you assign
:roaucttcn responsibilities Ma_e _t a special part of everyone's lOb to operate safely
"r, at way as you grow and chsoerse productton responsibilities more w_dely, you will
s_sperse safety and health respons_bd_t_es w_th them

. Swe those w_th respons_b_!_ty enough people, on.tne.ctoc_, t_me, training, money and
authority to get the iol:) clone



. Don't forget about it attar you make assignments, make sure personally that they get the jot:)
clone, Recognize and reward those who do well, and correct those who don't,

. Take time, at least annually, to review what you have accomplished against what you set as
your objectives and decide if you need new obiectives or program revisions to get wnere
you want to be.

POINT TWO:

Worksite Analysis

It ts your responsibility to know what you have in your workplace that could hurt your workers,
Worksite analysis is a group of processes that helps you make sure that you know what you need
to keep your workers safe, You may need help in getting started wlth these processes. Yc,_ car_
call on your state Consultation Program for this help Once you get everything set up, you or your
employees can do many of them,

Here are some actions to take:

. Request a consultation visit from your state Consultation Program covering 13oth safe,_ and
health to get a full survey of the rtazards which exist in your workplace and muse wn_ch

. could develop, (You can also contract for such services from expert private consultants if
you prefer,)

. Set up a way to get expert help when you make changes, to be sure that the changes are
not introducing new hazarcls _nto your workplace, Also, find ways to keep current on newly
recogmzed hazards in your industry,

. Make an ass=gnment (maybe to teams that _nclude employees) to look carefully at each iol3
from time to t_me, taking it apart steP-oy-step to see if there are any hidden hazards _n the
equ_(3ment or procedures, Some training may be necessary at the start,

t,

, Set up a system of cl'leck_ng to make sure that your hazard controls havent faded and that
new hazards haven't appeareO. This ss usually clone by routine self.inspect=ons, You can
use the checklist tn Section IV of this book as a starting po_nL Acid _tems to tt that better fit
your s=tuat=on, Subtract from _tthose _tems that Oo not fit your s=tuat_on, Your state
consultant can probably assist you to estaDhsh an effectwe system.

, Provtde a way for your employees to let you or another member of management know when
they see th=ngs that look harmful to them and encourage them to use it,

. Learn now to clo a thorough _nvest_gatJonwhen th_ngs doogo wrong and someone gets s_ck
or hurt, Th=s w=ll help you find ways to prevent recurrences.

. ;n_tJally, take the teme to lOok back Over several years of _nlury or =llness expenence to
,dent_ oat'terns that can lead to further prevention. Thereafter, penodically look back over
several months of expenence to cletermme _f any new patterns are developing,



POINT THREE:
Hazard Prevention and Control

Once you know what your hazards and potential hazards are, you are ready to put _nplace the
systems that prevent or control those hazards. Your state consultant can help you do th_s
Whenever possible, you will want to eliminate those hazards. Sometimes that can be clone through
subshtuhon of a less toxic matenal or through engineenng controls that can be built _n, When you
cannot elam_nate hazards, systems should be set up to control them.

Here are some actions to take.

. Set uD safe work procedures, basecl on the analysis of the hazards in your employees lobs
(cliscussed above), and make sure thai the employees doing each lob understand the
procedures and follow them. This may be easier =f employees are _nvolved lr_ the anatys=s
that results _nthOSe procedures,

• Be reaoy, _f necessary, to enforce the rules for safe work procedures by asking your
employees to help you set up a disctplmary system that will be fatr and understood by
everyone.

. Where necessary tO protect your employees, provide personal protective equipment (PPE)
and De sure your employees know why they need _t,how to use _t and how to mamtasn it.

• Provide lor reg.=dr equipment maintenance to prevent breakdowns that can create hazarcts.

. Plan for emergencies, ,ncluclmg hre and natural d_sasters, and drill everyone frequently
enc_gh so ,.hat ,f tne real tmng happens, everyone will know what to do even under
stress:ut conditions

. ,_s. ycur slate consultant to held you develop a mea_cat program that his your works=le and
_volves nearby 3octors and emergency facd=t,es. Inwte these medical personnel to v_sJtthe
r.:aqt 3efore emergencies occur and held you plan the best way to avo=O _nlur_es and HIness
c,ur,n,_ er_ergencv satua{_ons

. -c. q:us_ eqsure the reacy avadabthly of medtcat personnel for advice and consultation on
matters of emp,ovee neaith This does not mean that you must provide health care. But,
,f heattm problems ,'leve!op Jn your workplace, you are expected to get medical help to treat
',nero and their causes

T: '.', _,'-',eabove re,q_rements consider ',he following

. ..:;<, Sn,SuiC ha'.e an emergency medical procedure for hanclhng _nlunes, transporl_ng ill or
,'_,,.,red wor_ers and not:*',,_ng mea,cat lac_hl_es with a m_n_murn ol cOntL.ISIOn Posting

emergency r"umcers _s a good {aea

. Survey the mec;cai /ac_ht_esnear your place of bus_ness and make arrangements for them
',: ",anale four,re and emergency cases CooDerat_ve agreements could possibly be made
w,tr, :.,_ar,oy _arger pianls that Iqave mecl_cal personne _and/or facilities onsHe.

• {ou should nave a proceclure for reporting _nlur,es and dlnesses that _s understood by all
emDioyees
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. If your Duslnessis remote from mealcal facilities,you are required to ensure that a person
or persons be adequately trainecland available to render first.aid, Adequate first.aid
supplies must be readily available for emergency use, Arrangements for this trainlng can
be made through your local Red Cross Chapter, your insurance carrier, your local safety
council ancl others.

:, . You shoulcl check battery charging stations, maintenance operations, laboratories, heating
anclventilating operations and any corrosivematerials areas to make sure you have the
required eye wash facilities and showers,

. Consider retaining a local doctor or an occupational health nurse on a part.time or as.used
basinsto advise you _nyour medical and first.old planning,

POINT FOUR:
Training for Employees, Supervisors and Managers

An effective accident prevention program requires proper job performance from everyone _nthe
workplace,

As an owner or manager, you must ensure that all employees know about the materials and
equipment they wOrkwith, what known t_azar_sare in the operation, and how you are controlhngi

the hazards,

Each employee needs to know the follow_ng:

. No employeeisexpectedtoundertai<ea jobuntilhe or she has receivedjob_nstruct_onson
how toclo_tproperlyand has loeenauthorizedtoperformthatiolo,

. No employeeshouldundertakea }ohmat appearsunsafe,

You may be ableto combine safetyand _ealthtrainingwithOthertrainingthatyou cio,depending
upon the K_ndSOf Potential and exmst_nghazards that you have, With training, the 'proot :s _nme
pucld=ng' _nmat the result that yOu want Jseveryone knowing what they need to know to t_eep
:nemselves anti tnear fellow workers safe and healthy

_ere are some act=one tO take:

, Ask your state consultant to recommend tram_ngfor your works_te. The consultant may be
able to do some of the tram_ng wh_lehe or she is there.

, Make sure you nave _rmned your eml::>loyeeson every potential haZard that they could be
exDosecl to and how to protect themse0ves. Then vermtyt_at they really understand what
you taught them

, Pay particular attention to your new employees and to old employees who are moving to
new ioos Because they are learning new operataons, they are more likely to get hurt

, Ma,e sure that you train yOur superv=sors to know all the hazards that face the people they
su_er'v_sean(3 now to retnforce traanfngw_thqu_cl_reminders and refresl_ers, and w_th
cl=Sc2phnaryact;on _fnecessary Verff'ythat t_ey know wrtat as expected of them.
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• Make sure that you and your top management staff understand all of your responsibilities
and how to hold subordinate supervisory employees accountable for theirs.

Documenting Your Activites

Document your activities in all elements of the Four.Point Workplace Program. Essential records.
including those legally required for workers' compensation, insurance audits and government
tnspections must be maintained as long as the actual need exists. Keeping records of your
activities, such as policy statements, training sessions for management and employees safety and
health meetings held, information distributed to employees, and medical arrangements made, is
greatly encouraged. Maintaining essential records also will aid:

(1) the demonstration of sound business management as supporting proof for credit applications,
for showing 'good faith' in reducing any proposed penalties from OSHA inspections, for
insurance audits and others; and

(2) the efficient review of your current safety and health activities for better control of
your operations and to plan improvements.

Safety and Health Recordkeeping

Records of sales, costs, profits and losses are essential to all successful businesses They enable
the owner or manager to learn from expenence and to make corrections for future operations.
Records of accidents, related _niunes, illnesses ancl property losses can serve the same purpose, if
;,_ey are used the same way. The sole purpose of OSHA recordkeeping is to store factual
,nformat_on about certain accidents that have hapluened. When the facts have been determined,
.:auses can often be identified, and control procedures can be instituted to prevent a slmslar
occurrence from happening.

Injury/Illness Records

-here are _niury/illness recordkeep_ng requirements under QSHA that require a minimum of
2aoerwork. These records will prowae you wfth one measure for evaluating the success of your
safety and r_ealth act_wt_es. Success would generally mean a lack of, or a reduced number of,
employee _njur,es or illnesses dunng a calendar year.

There are five fmoortant steps required by the OSHA recordkeeping system:

" Obla,n a reoort on every ,nlury requ_nng medical treatment (other than first a_d)

2 _ecora eactq ,nlury on the OSHA Form No 200 according to the instructions provided

3 Prepare a supplementary recorO of occupational iniuries and illnesses for recordable cases
e_tlqer on OSHA Form No 101 or on workers' compensation reports giwng the same
_nformatJon.

4 Every year, prepare the annual summary (QSHA Form No. 200); post it no later than February
I and _eep _t posted until March : (Next to the OSHA workplace poster _s a good place to
post _t.)

5 Retain tb,ese records for at I._:astfive years,
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During the year, periodically review the records to see where iniuries are occurring. Look for any
patterns or repeat situations. These records can help you to identify those high risk areas to which
you should direct your immediate attention.

Since the basic OSHA records include only inluries and illnesses, you might consider expanding
.. your own system to include all incidents, including those where no injury or illness resulted, if you

think such information would assist you in pinpointing unsafe conditions and/or procedures. Safety
councils, insurance carriers and others can assist you in instituting such a system.

lniury/illness recordkeeping makes sense, and we recommend this practice to all employers. You
are not required to keep records under the OSHA iniury/illness recorclkeeping system if you employ
10 or fewer employees, however.

Regardless of the number of employees you have, you may be selected by the Federal Bureau of
Lal_or Statistics (BLS) or a related state agency for ,nclusaon in an annual sample survey You w,il
receive a letter directly from the agency wtth instructions, if you are selected.

Exposure Records and Others

The _nlury/itlness records may not be the only records you will need to maintain. Certain OSHA
standards that deal with toxic substances ancl hazardous exposures require records on the
exposure of employees, physical examination reports, employment records, etc.

t.,s you work on identtfying hazards, you will be able to determine whether these requirements a_c_ly
_o your sstuation on a case-by-case basis. We mention it here so that you will be aware of these
records and that, if required, they should be used with your control procedures and wfth your self-
_ns_ectJon actw_ty. They should not be conssdered merely as bookkeeping.

III, STARTING YOUR VOLUNTARY ACTIVITY

•_o_. :an use thas basic action plan to get started on your program.

T: a',_o{c confusion, we need to exola_n that th_s action plan Js not organtzed solely _n _he order of
the _our _ornts we descnbed in Section II Rather. _t prowdes the most direct route to getting
'/ourself organtzed to complete your Four.Point Program

'¢;_en you have completed your action plan, your act_vtry should be organized around the four
r_.,o_r'tsdescnbed tn Section II.

Decide to Start Now

"me '.me to start your safety and health program _s now You nave a Defter pacture of wnat
c,_Ps:_tutes a good salety and health program Now you can address the practical concerns of
:u,_ "_ tr_ese elements together ana coming up w_th a program to su_t _ workplace

=,es,_,r,'-ao_yyou have been taking notes for your action plan as you went through the preceding
ces:r_st_On Of the Four-Point Program. You should be ready now to decide exactly what you want
:c accomplish, and to determine what steps are necessary to achieve your goals. Then you w_tt
2,_anout now and when each step w_ll be done and whO w_ll do ,t.
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Your plan should consider your company's immediate needs, and provide for ongoing, 'long-lasting'
worker protection. Once your plan is designed, it is important to follow through and use it in the
workplace. You will then have a program to anticipate, identify and eliminate conditions or practices
whtch could result in injuries and illnesses.

If you have difficulty in deciding where to begin, a phone call to your state consultation program will
get you the assistance you need, A state consultant will survey your workplace for existing or
potential hazards, Then, if you request it, he or she will determine what you need to make your
safety and health program effective. The consultant will work with you to develop a plan for making
these _mprovements, and to establish procedures for making sure that your program stays effective.

Whether you choose to work with a consultant or to develop your program yourself, there are other
pubhcahons samdar to this (available from a state consultation program or from OSHA) which spell
out in greater detail the steps you can take to create an effective safety and health program for
your workplace. The rewards for your efforts will be a workplace with a high level of efficiency and
produCtwity, and a low level of loss and inlury.

Designating Responsibility

You must dec:de who Jn your company is the most appropriate person to manage your safety and
health program. Who can be sure that the program will become an integral part of the business'?.
In many cases _twill be you, the owner. Sometimes it will be the plant manager or a key
supervisor _t could even be an engineer, personnel specialists or other staff member.

Whoe._er ,vow :noose should be as commsrted to workplace safety and healm as you are, who has
the t:me to devote to developing and managtng the program, and who _s wdling to take on the
resocnS_b{l_t; and acccuntamlity that goes w_tn operating an effective program The success of your
program, n',r_es or" ire success of the zndw_aual you choose, and he or she cannot succeed
v,,,nc..,.... our '..._ cooperation and support. Remember, though, that even wner_ you appoint
somecne as ,'our safety manager and delegate the authonty to manage the program, the ultimate
resc.c'-s_c_;,[, 'Dr sate:: and health _n ,,ou__.zrworkplace rests on

Ha.,,,-? "-:ace , :_ur selection of a safe,",/ and health manager you or your designee and any others
.,,::_ "_ccse ,,,:, _eed :o take (or ,..besure yOu have already taken) the followtng actions,

Get Some Help on the Details

=,,st , :._, ma, ",eec tc latch up wTth al! the changes made s_nce the Act became taw in December
!97C P=r e.,a'-'_p_e the federal law contatns provisions for allowing a state to develop and operate
ts o',',,_ :;":.t.,zat ona', safety and health program Jn place of the federal OSHA Drogram, It ts
,ocss',e '"3' "-'e 'e.q,.,_atory.aspect of the _aw _se_ng of mandato_ m_n_mum standards and
_c_'.u ..........' '-:'zec_,crs 'of workDlaces' _s now being operated by your state government.

",'st, _c,... tc -no,',, ,,,,"-,,..."-_, ievei of government has current jurisdiction over your establishment. If
',o_, are not s..,re ot tn,.s, tetepnone the nearest OSHA Area Office to find out (The locations are
!ISled "aN mar'_.... •.,!,j t

:Seccr:= yc_., ,,,,_ r,eec terrain federal OSH_, pubhcat_ons (or comparable state publications) for use
'*" ,'Our Sat¢_, 3"'"' " -', aCtivities,_ . • _ ,. _@dli r"
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1. OSHA workplace poster (Job Safety ancl Health Protection) .- You must have the federal or
state OSHA poster displayed in your workplace.

2. Standards that apply to your operations. You need these standards for reference material in
your business. These are the regulations OSHA uses when inspecting for compliance w_th
the Act. These standards are the baseline for your own inspections and are useful in
determining what specific changes need to be made when hazards are identified Most.._.;,_...

..' businesses come under OSHA's General Industry Standards, but tf you are involved with,I,,_ *

-" , construction or maritime operations you will need the standards that apply to these:', .:.

...>,...-"• classifications. (In states with OSHA programs, use the appropriate state standards.)
..q."

3. Recordkeeping Requirements and the necessary forms, you need these if you nave 11 or
" more employees. These forms are not too different from other informat=on forms you have

been keeping for workers' compensation and other records,

4 ©ccupational Safety and Health Act - you may want this for your own =nformat_on and
reference in the future.

Clean Up Your Place of Business

Poor housekeeping ,s a malor contributor to low morale and sloppy work in general, even _t _t =s not
.usually the cause of malor accidents. Most safety action programs start w_th an _ntenstve clean-up
campaign Jn all areas of business.

Get nd of rubb,sh that has collected; make sure proper containers are provided see that
flammables are properly stored: make sure that exits are not blocked; if necessary, mark a=sles and
passageways 13rov_deaclequate lighting, etc

Get eve_,one rnvolvea and impress upon them exactly what ttts you want to do to make your
,vork_ace safer more healthful and more etfictent.

t,

Start Gathering Specific Facts About Your Situation

Before you make any changes _n your safety and health operatJons, you w,II want to gather as
much _nformat_on as possible about the current conditions at your workplace and about busaness
practices :nat are already part of your safety and health program. This mformat_on can help you
zCen[Jf"/any workplace problems and see wlnat's involved _n sotwng them.

The assessment of your workplace should be conducted by the person responsible for fine safety
and r_ealt_ Drogram and, or a protess_onal safety and health consultant. It consists of two malor
ac:_vt[_es

The t_rs: .s a comprehensive salety and mealtn survey of your entire facility designed to ,clenlJ_ any
existing or sorent_al satety and health hazards Th_s initial survey should focus on evaluating
worko_ace conditions w_tn respect to safety, and health regulations and generally recognized safe
aPa rqealthfu_ ,,york practices It should _nclude checking on the use of any hazardous matenals,
ocserv_ng employee worn nadirs ane practices, and d_scuss_ng safety and nealth problems w,th
employees. See Section IV. Self.Inspection Check L_sts, to help you get a good start on creating
lh_s_n_[_als,arvey
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The second major activity is an assessment of your existing safety and health program to identify
areas that may be working well and those that may need improvement. You will want to gather
together as much information as you can that relates to the safely and health management of your
workplace, You should include the following in this review:

• Safety and Health Activities -- Examine current ongoing activities as well as those tried
previously, company policy statements, rules (both work and safety), guidelines for proper work
practices and proceclures and records of training programs.

• Equipment -- Make a list of your major equipment, principal operations and the locations of
each, Speciat attention should be given to inspection schedules, maintenance activities and
plant and office layouts.

• Employees' capabilities -- Make an alphabetical list of all employees, showing the date they
were htred, what their jobs are and wt_at experience and training they have had. Special
attentaon should be given to new employees and to employees with handicaps.

• Accident and Injury/Illness history -- Take a look at your first.aid cases, workers'
compensat=on insurance payments, and workers' compensation awards, if any. Review any
Josses. Determine how your _nsurance rate compares with others in your group, Special
attention snould be gwen to recurring accidents, types of =nluries, etc,

,,'J_t_whatever facts you have been able to assemble take a cluick look tO see if any major problem
areas can be _denttfied. You would be Iooktng for such things as interruptions in your normal
_:.e,'at_ons. too many employees taking too much t=me off, too many damaged products, etc.
3eqera_ assistance _n tnJs kJnd of problem identification can often be obtained from compensation
:ar',ers _oca; safet,y :ounc_ls, state agencies, your major suppliers and even, perhaps, a competitor,

.... ere ,s a _a_er crob_em, see what can De done to solve tt Once a problem is identified, you
:_- ,,,,o,_,o'-, :me c.':rrectwe action or a plan for controlling the problem. Take immediate action at
.... :. 2s:.qt a:"c ma_,e a record of what you nave done Don't become overly involved in looking for
--a -, _rc-em areas aur_r_,g thmsfac'..f_nd_ng stage _emember that no one hazardous s_tuation
:,__ses a, :' ,,oct safety ana heaith DroC_ems. T,'eretore, _t ts I_kely that no single action will greatly
...... s.e ,,:..' saterv and health program

' ,- ",ave to.no nC maior proolem at th_s point, aon't stoo here Now {t is time to develop a
...... :rener-s ,,,e safer,,, and health program that meets your needs and those of your employees,
-_ s .',,:! _a,,e ,t more d_t'ficull for malor proDlems to crop up tn the future.

Establish Your Four-Point Safety and Health Program

-'-,: s,.,ccess of an,, wor_.p_ace saleb;, and nealt,q crcgram depends on careful planning, Th_s means
1'-3' .ou 'qave ta,en t_me to th_n, through what yo_ wanl to accomplish, and you may even have a
_,_,_._ra__:tea "',._,wnal _t w_il lake _o accomplish your goals Based on that, you can design a step by
s:e:. urocess t_qat w_,Ltake you from the ,dea stage to having a fully effectwe operation.

""e _'os_ e_ect_ve way to create the safest possible workplace for you and your employees is to
,-._' :,_.re,r'e :our Point Program d_scussed _n Section II of th_s handbook. Use the guidance
...... ,e_. or, _i to netp you deve_c0 your orogram
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Establish your Management Comraltment and Involve Your Employee==. No Safety and Health
Program will work, espe¢iafly in tl_e long term, without this commitment ancl involvement. You
should have already taken the first step by designating the person who will be responsible for your
program.

;: Be certain that your employees are as widely involved in the program as possible from the
..... _ beginning. They are the people most in contact witrt the potential and actual safety and health

hazards at your worksite. They will have constructive input into the development of your safety and ,
health program. Its ultimate success will depend upon their support -. support that will be more

'_.; fort_commg for a program in which they have hacl a meaningful input.

Make sure your program assigns respons=bility and accountability to all employees tn your
organszat=on A good safety and health program makes it clear that each and every employee from
you Ihrougn the supervisory levels to tl_e hne worker is responsible for has or her part of the
program. You wall make thetr safety and health dutses clear and each of them will be held
accountable lor his or her safety and healtl_ related duties.

Refer to the recommenOed actions to take on page 9 in Section II, These will help start your
program off on the ngnt track. You will be building the foundation for a successful safety and
health program,

, Establish and regularly conduct your Worksite Analysis. You cannot Wave a successful Safety and
Health Program if _thas not identified all the hazards and potential hazards present in your
workotace Th=s _s an ongoing process that includes routine self-inspections if you are to know
where pro_uabie rtazarcls extst and whether or not they are under control.

Create !Re systems and procedures necessary to Prevent and Corltrol the Hazards that have been
_c_e_t_t,eCthrough your works_te analysis These control procedures w_ll be your basic means for
_rever_t_ng ace:dents The OSHA standards that have been promulgated can be of great assistance
',o iou s_nce ',r_ey address controls _n orCer of effectJveness and preference. Where no standard
exJsts creat,,,e orololem solving and consultant resources should held you create effective controls.
'r'ne sas_c formL, ia OSHA _otlows _S, Jn orcer of preference

' Eliminating the hazard from the machine, the method, me mater_al or the _lant structure.

2. Abating the hazard by hmcting e×#osure or controlling _t at _ts source.

3 Training personnel to be aware of the hazard and to follow sate work procedures to avoid
_t

4 ;'esc',c,,'-,g personal protective equipment for 13rotect=ng emp¢oyees aga=nst the hazard.

=.9.es,.,re "c es:ac_s,_ and Drov_e ongo_n_ Training for Employees, Supervisors and Managers.
,,s snc..,_c ensure '.nat everyone at your wor_sJte will _now about tne _azards t_al exist and how to

CO .......... _ bert"

-_-act" "t tr,ese 2.o=n:s,s c,uc:al ,f you war, I to estalohs_ a safe and healtr_y workplace for you and
,'cur emc_cvees T_ev also wor_ together lo re_nforce each ot_er, thereby makcng ,,t more difficult
-, dec:cents occur anc _or work.related health problems to develop
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Develop and Implement Your Action Plan

Develop an action plan to help you build your safety and health program around the four points
discussed above. It can serve as a "road map' to get your program from where _t is now to where
you want it to be. It tells you what has to be done, the logical order in which to do it, who is
responsible, and perhaps most important, w_ere you want to be when you finish. It is a specific
description of problems and solutions, but it is not ironclad .- it can and should be changed to
correspond with changes in the workplace.

A good action plan has two parts:

1 an overall list of the maior changes or improvements that are needed to make your safety and
health program effectwe. Assign each item a priority and a target date for completion, and
identify the person who will monitor or direct each action.

2. a specific plan on how to implement each major change or improvement. Here, you would
write out what you wanted to accomplish, the steps required, who would be assigned to do
what, and when you plan to be fin=shed. This part of the action plan will help you keep track
of program improvements so that details do not slip through the cracks. When several
improvements are being made at once, it is easy to overlook something that may be an
important prerequJsate for your next action.

, A worksheet that may hel 0 you design an overall action plan and describe specific act=on steps
appears at the end of th_s section.

Once the plan has been established, you must begin putting it into action. This begins with the
=tern that has been assigned the highest priority. Check to make sure it is realisttc and
manageable, then address the steps you have written out for that item. This deta=ted description of
the steps required w_tl help 'you keep track of the development that is taking place, Keep in mind
that ':'ou can. of course, work on more than one item at a frame,and that the pnonties may change
as other needs are _aent#ied or as your company's resources change.

C_e_ communtcatJon wtth your employees is crucial to the success of your efforts. Their
:se_,erat_on depends on understanding what the safety and health program zs all about, why _t _s
,re#or'rant to them, and how _t affects their work. The more you do to involve them _n the changes
'/ou are making, the smoother your transition will be.

By ourttng your action plan into operation at your workplace, you will have taken a malor step
toward hav_ng an effective safety and health program, Remember, a safety and health program is
a plan put into practice. You can keep your program on track by penodically checking its
progress and by cathng on a state consultant when you need assistance.

Ar'? good .management system requfres a penodic review to make sure that the system ts operalJng
as ,r'tenaed. Every so often (quarter!y, semi-annually or annually) you should take a careful Ioo_ at
each cr_t_cat component _n your safety and health program to determine what _s working well and
wmat changes are needed Your consultant can assast you _n this area as well. When you ident_f',/
_m,orovements that should be maae, you nave the bas_s for new safety and health oblectives /or tlqe
coming year Developing new action plans for those _mprovements will help you to continue to
prcgress toward an effective safety ancl health program. That, in turn, will reduce your safety and
hea_th r_sks and _ncrease efficiency and proht
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Remember, however, that it is also important to document yOur activities. The only way you can
evaluate the success of your safety and health program is to have the documentation availat:)le to

,_ tell you what you have done, to assess how it has worked and to provide you with guidance on
how you can make it work even better.

•' Technical assistance may be avaalable to you as a small business owner or manager through your
_nsurance carrier, your fellow business.people, suppliers Of your durable equipment and raw
materials, the local safety council and many local, state and federal agencies, including the state
consultation programs and OSHA Area Offices. You may even find help in the yellow pages of your
telephone directory which will give you the names of many companies which specialize in items and
servfces relating to safety, health and fire prevention, (Ref=.r to page 43--Multiple Sources of Help.)

Establishing a quality Safety and Health Program at your place of business will take some time and
tnvolve some resources. However, you should be pleasantly surprised with the results. You will
have happier employees because they will know you are committed to their safety and health on
the lob. You will probaloly save money through increased productivity and reduced workers'
compensaiion insurance costs. You will find _ncreased respect _nyour commun=ty, The rewards
you receive will surely exceed the cost of your investment in safety and health protection,

IV. SELF-INSPECTION
I

The most widely accepted way to identify hazards is to conduct safety and health _nspections The
only way you can be certain of the actual situation is for you to look at it from time to t_me.

Make a Self-Inspection of Your Business

Beg_n a program of self._nspect=on =n your own workplace, Self.tnspect=on =s a must if yOU are to
know where probable hazar(Us ex=st and whemer they are under control.

Later an t_s Section, you wdl find checklists _esJgnecl to assist you sn this fact-finding. They w_ll
give you some _ndicanon of where you shou_ beg_n action to ma_e your business safer and more
healthful lot all of your employees.

These checklists are by no means all.inclusive, You may w:sn to add to them or delete portzons
that clo not apply to your bus=hess Consider carefully each stem as you come to Jt and then make
your OecJs=on.

Don't spend time with items that obviously have no application to your business. Make sure
eacr_ ftem ts seen by you or your designee, and leave nothing to memory or chance, Write clown
wt_at you see, or don't see, and what you t_=nk you should do about ft.

','Vhen you nave completed the Checkhsts, aaa thas material to your Jnlury _nformat=on, your employee
_nformat=on, and your process and equ_pmenl _nformat=on. You will now possess may facts that w_ll
netD you determ=ne what problems exist Then. if you use the OSHA standards :n your prololem.
solwng process, =t w=ll be much eas=er for you to determ=ne me act=on needed to solve these
problems

Once the nazarc_s have been _dennhed, you ':-an _nstltute the control procedures described _n
Sect=on iii and estabhsn your four.po=nt safer'_, and healm program

"..
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Technical assistance in self.inspection may be available to you as a small business owner or
manager through your insurance carrier, the local safety council and many local, state, and federal
agencies, including the state consultation programs and OSHA Area Offices. Additional checklists
are available from the National Safety Council, trade associations, insurance companies and other
similar service organizations. (Refer to page 43..Multiple Sources of Help.)

Self-Inspection Scope

The scope of your self-inspections should include the following:

, Processing, Receiving, Shlpplng and Storage--equipment, job plann=ng, layout, heights, floor
loads, projection of materials, materials-handling and storage methods.

• Building and Grounds Condltlons.-floors, walls, ceilings, exits, stairs, walkways, ramps,
platforms, driveways, aisles.

• Housekeeping Program..waste disposal, tools, objects, materials, leakage and spillage,
cleaning methods, schedules, work areas, remote areas, storage areas.

• Electrlcity--equ_pment, switches, breakers, fuses, switch-boxes, lunctions, special fixtures,
, circuits, insulation, extensions, tools, motors, grounding, NEC compliance,

• Llghting..type, intenssty, controls, conditions, diffusion, location, glare and shadow control.

• Heating and Ventilatlon..type, effecttveness, temperature, humidity, controls, natural and
art=f=cialventdation and exhausting.

• Machinery-.oofnts of operation, flywheels, gears, shafts, pulleyS, key ways, belts, couplings,
s:rockets cha=ns, frames, controls, lighting for tools and equcpment, brakes, exhaust=rig,
'eea_ng, o_i_n;, aciust=ng, mayntenance, lock out, grounding, work space, location, purcnas=ng
stanaaras

• Personnel--IraJn_ng, experience, metnocls of c_eck_ng machines before use, type clothing,
3ersonal protective equipment use of guaras, tool storage, work practices, methoo of cleaning,
o,i,ng, or adlust_ng machinery

• Hand and Power Tools--purchasing standards, inspection, siorage, repair, types, maintenance,
grounding, use aria handhng.

• Chemtcals..storage, handhng, translDortat_on, spdls, disposals, amounts used, toxiczty or other
marm(ui effects warning s_gns, suoervzs_on, training, protective clothing and equipment,

• F,re Preventlon..extJnguJsr_ers, alarms, sprinklers, smoking rules, exits, personnel assigned,
seoarat6on of flammable materials and dangerous operations, explosive.proof fixtures in
'Ta.zarOous locations waste O_sposal

, Malntenance.-regulanty, effectaveness, train=rig of personnel, matenals and equipment used,
,ecorc3s ma_nta,ned, methoC of Iocktng out machinery, general methods.

, Personal Protective Equipment--type, s_ze, maintenance, repair, storage, assignment of
resDons_o_itt_ purc_as=ng methods, standards observed, training _n care and use, rules of use,
met_oa ot assignment

20



SELF-INSPECTION CHECK LISTS
Those ctleck lilts are DynO melnl all-inclu@0ve.You ShouldIO¢1tOthem or

dolelol)ort0on@or ,ternsthlt donot applyto yourolNmltmns,However, carefully
considereach ilem is you come to it Ind then mike your deCeS=on.

EMPLOYER POSTING., ,, , - _-_ -- SAFETY AND HEALTH PROGRAM.....=

+&_/_L_C IS t_e re(luired OSHA workplace i:x3sterdisplayeO in a Dromi* C [3oyou I'_avean active safety anclhealth prcx3ram,n operation?
.',+_..11 nent Iocat_onw_ere all eml31oyeesare likely to see it?

:_ [] Is one person clearly resOonsablefor the overall activities of
:=P' the safety and health program?_" _ Are emergency telephone numDers poste¢l wl_ere they can

De reeclily round in case of emergency?
[] Do you have a safety committee or grouo made up of manage.

ment and labor representahves that meet recjularly ant ,eDor_
- Where employees may be exposed to any toxic substances _nwriting on its achv=ties')

or harmful phys=calagents, has approioriate information con-

cernmg employee access to m_lical and exl:x:)surerecords, (_ Do you have a worl<=ng procedure for nanOling _n-nouse

anti "Matenal Safe_ Oata Sheets," etc., Oeen i;x:mtedor other- employee complaints regarcling safety anti healt_ _
wise maOe readily ava,i_le to affected employees?

Are you keeping your employees aclv,se(Jof the successful

Are s=gns concerning "Exiting from buildings," room effort anO accomplishments you and/or your safety commit.

c,_l:_c=t,es,floor loading, ex,oosuras tO x-ray, rn=croweve, or teehavemadein assuring they wdl nave a workplace that

other harmful raSter=on or substances posted where is safe anO healthful')

aporoonate _

MEDICAL SERVICES AND FIRST AID
- Is t_e Summary of Occul3ational Ihnesses ancl Inlunes Oostecl

,n the month of Feoruaryo
{DOyou require each emlotoyee to nave a ore-emo=oyment

I:)hyslcal exarninat_onO

Is there a _osI3_tal,chntc, or _nhrmaryfor meaLcal care tn orox.
=

=maryot your workl31ace_

If medical anti first ado tac=litlesare not _nprox=m_tyof your

workplace, =sat least one employee on eacr_ sn=_ currently
aualifiecl to renclerfirsta=(:l_

RECORDKEEPING - ..... , _
Are medical personnel reaclily evadable for aOv,ce anti con.

sultatlon on matters of employees' _ealt_ '_
-+ - Are all occ_Pat,onal ,nlury or ,llnesses, except minor mlunes

requ_rtng onty hrSt a_Q,t:)e_ngrecorOea as requ_re<_on tl_e ....

OSHA 20C ,o(_? ..... Are emergency phone numbers Ooste_')

- Are employee meO_catrecords and recorcls of employee ex. : Are hrst a_clK_t_eas=ly access#Ole to each wor_ area, w_tn

;:)osure'o "a.Zarclous substances or harmful Ohys=calagenls necessary SUl3DIles ave=ladle, Denoa_cally ,nsoecteo anti
uD.to..aate_ reolen_snea as neeoeU '_

- Have arrangements oeen ma_e to ma=nta=n rec_u=reclrecorcls __ Have first a_aRatSul_OhesOeen aDioroveO 0y a physic=an ,n.

tot the =ega=_r_oa ol ttme for eac_ SDeCIfiCryDe recorclo _catmg that they are adequate for a oamcular area or
{Some recorcJ5 must De mamta=neO for at least 40 years.) oPeratlon'_

.._ -- Are ooerahng permits anti records uD-lo.-aate for suc_ =terns _- Are means prowled for Clu_Ckclrencn=ngor flusn=ngof t_e

as e_vators, a=roreS.suretanks I_quefieOI;)etroleurngas tanks, and body =n areas where corros=ve I=Clu_osor matenals ar_
-:', etc_ nanclle_?_,

,,,.w

_;,,
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FIRE PROTECTION ,,, __ = - is appropr,ate foot protect,on reQu,re,O where there is the r,sK
of foot inlunes from not. corros,ve, poisonous substances, fall-

is your local fire department well acquainted with your facilities, ing objects, crusmng or penetrating actions_
its location and specthc hazards?

Are approved respirators provldeOfo_regular or emergency use
If you have a fire alarm system, =sit certified as redu_red? where needed?

If you have a fire alarm system, is it tested at least annually? - Is all protective edutpment maintained in a samtan/cond=t=on

-" If you ,,ave intenor stancJp=pesand valves, are they inspected an(:; ready for use_

_egularly? - Do you have eye wash fac_ht=esand a qu_ck Drench Shower

If you have outs,de pnvate fire hydranls, are they flushed at w=thmthe work area where employees are exposed to inlunous

least once a year and on a rouune preventive maintenance corrosive matenals "_

schedule? - Where special eautpment =sneeded for etectncal workers, Ts

Z Are hre dOors and shutters m goocl operating conditionO it available_

.---Are fire dOorsand shutters unobstructed and protected against -- Where lunci'_esare eaten on me premeses, are they eaten ,n

obstructions. _ncludmg t_e_r counterwe,ghts? areas where there _sno exposure to toxic matenals or other
health ha.zards?

Are hre door and shutter fusabte lir,kS in place";
- Is protection against the effects of occupational norse exposure

Are automat=c sprmkler system water control valves, a,r and provided when sound levels exceed those of the OSHA no=se

' water pressure checked weekly/penodically as required? stand_rcl?

, _r-_'_-Is the mamtenance of automahc spnnkler systems ass=gned to - Are adequate work procedures, protective clothmg and equ=p.-

responsible persons or to a sprmKler contraCtor_ merit provided and used when cleamng up sp_lled toxic or other.

'- Are SprmKler needs protected by metal guards, when exposed wtse hazardous materials or tidusds?

to phys=cal damage _

"- Is Prober clearance ma,nla,neC below sprmKler needs "_ GENERAL WORK ENVIRONMENT_ ,,,,,,
_ Are Dorlable hre ex,,ngutsners _rov,cled m adequate number

- Are a!; worKsmtesclean and orderly _ant tyoe_

- Are work surfaces Keptdry or alapropnate means taken to assure-- Are hre exl_n.gu,sner-_,mc_ntec ,r" reachlv accessible iocallons "_ --
I_e surfaces are Sl=p.res_stant':'.

_- Are "re e_,"gu,s'e's "ec_a,_ea regulany and noted on me ,n.
- Are all spdleO materials or hQU,aS¢_eaned up ,mmedlately?

._ Are e_c,cv.eesc.er_c"<:'ca_r,._s:'_c-t,ec _ me use ot exl,mg_sr, ers - Is combustible scrap, debris arc waste stored safety and remov-
ant 're _'c._e,c_On 2,c,ce=L,'es" ea from the worKs_te prompU,,.C'

_. Are accumula[_ons of comBust;.b'e dust routinely removed from

PERSONAL PROTECTIVE EQUIPMENT etevaleo sutlaces ,ncludmg the overhead structure of buddmgs
elc

AND CLO'I"HING , - -_-__ = ........
.. IS combustible dust cleaned up w_tha vacuum system to pre-

Are 3rotecx,_,,,egoc_g_esor 'ace sn,elds orov_ded an(] worn where vent tl_e Oust going into suspens_u_?

there .s ar_,, cadge , cf ",,_ng cart=cles or corros,ve maker,diS_ ]] is metalhc or conCuctwe dust _revented from entenng or ac.

- Are aa_,cve..: safeh_g=asses "equ,rec_ io be worn al a=l t,mes cumulalmg on or around electncal enclosures or equipment '_

,n areas ,',,_ere mere ,s ,.3,,sK ":'._eve m!unes such as punctures _ Are covered metai waste cans used for Oily and palntsoaKeo
aDra- cns :ont,..,s,cns :, Dbt'S _ waste_

_. Are e_c_ovees ,,,"o nee<:cor,echve lenses (glaSSes or contac'ls_ _ Are all od and gas fired devices equippe_ with flame failure con.

tn ,_crKmc;env_rc,'men',s nawnq, narrnfut exposures 'e(]u_rea trois that will prevent flow of !uet _f pdots or man burners are

to wear one; ac_rovec_sa_er,,,g_asses,protecwe goggles or use nol workmg'_
olne' medico,q, ac,prove¢ p,ecaul_onan/ Droce._ures

._ ._ Are pant spray Dooms. d_p tanks, etc. cleaned regularly _

.... Are _rotechve ,_oves a2"c,',s sn,elrJS, or other rnea_s orowd.
-- Are me ram,mum number of Iodets and washmg facfl¢l_esed agamst cuts :crros_'.e ,,cu;(as an(] cnem_cals _

provided")
,...,.

- Are _ard hals prOv,_ec ._'c _O,n _vnere (aanger Ol fathng OD-
- Are all todets and wasnmg facd_t_esclean and samtary_jects exists_

Are allwork areasadequamly illuminated?
Are nard na_s ,nsoec',ec ce, cx:]_caH,,,for damage to the shell

and S_spens,on sYste"'" _ Are pitS and floor openmgs covered or otherwise guarcled?
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I LKWAYS- _, ,,, ,,,, -- STAIRS AND STAIRWAYS - _ ,,,,,,-. _ .... ,,,,,,,

, I_ Are aisles and i:)assagewsys kept clear? C} Are stanclafd stair rails or handrails on all stairways having four

Are aisles and walkways marked as appropriate? or more nsers?

Are wet surfaces covered with non-slip materials? [_ Are all stairways at leaSt 22 inches wK:le?

Are _oles tn the floor, s_dewatkorother walking surface ref_aire(:l C Do stairs have at least a 6'6" overhead clearance_
properly, coverecl or otherwise macle safe? O Do steersangle no more than 50 and no less lhen 30 degrees?

,.C Is there safe clearance for walking _naisles where motonzed [] Are stairs of hollow-Dan tYPe lreads and landtngs filleclto no_s-

or mechanacal rtandhng e<:luipment_soperating? ing level with Solid material?

C Are matenais or equ=l_menlstore0 in such a way that sharp pro. 1"1Are step risers on stairs uniform from top to bottom, wath no

ject=veswill not Interfere with the walkway? nser Sl_acinggreater man 7V= inches?

C; Are sp=lled materials cleaned up _mmediately? C] Are steps on stairs and stairways designed or Drovtcled w_tlna
surface that renders them sllp res=stant'_

__ Are changes ot clirec_on or elevations readily identifiable?.
C Are stairway handrails IocateclDetween 30 and 34 _ncnesaoove

Are aisles or walkway_ tl_at pass near moving or operating the leading edge of stair treads_
machinery, welding operations or similar prorations arrenge_

so employees will not I:_ subjected to potential hazards? (_ Do stairway handrails have at least lV= inches of clearance

tween the handrails anti the wall or surface they are mounted
is acleclualeheadroom Drov_cledfor the entire length of any a=ie on?
or watk'way'_

[] Are stairway I'tandralls capable of _thstanding a load of 200
Are standard guarOraJlsorovclecl w_erever aJ,_eor wa/kway sur-

pounds, al_lied in any clirectlon_
faces are elevated more man 30 inches above any adiacent

floor or the ground "_ [] Where stairs or stairways exit directly tnto any area where

vehicles may be operate<:l,are aOecluate bamers and warnings
C Are 0ridges orov,cle_ over conveyors and similar hazards'_

provided to prevent employees stepping _ntome path of traffic?

Do stairway landings have a dimension measured =nthe anreC.

t_onof travel, at least eclual to ttne wtdth of me stairway"_

Is the vemcal distance Detween statrway tand_ngstimtted to 12FLOOR AND WALL OPENINGS ..... _
feet or less?

- Are flooropenings guar_e_ 0y a cover, a guarOra=l,or eclurvalent

on all sides :except a_entrance to stairways or lad0ers)'_

'_. Are toeDoards _nsta=le_around the edges of permanent floor

opemng (where _ersons may pass I_etow the oDenmg)'_ ELEVATED SURFACES - _ - _ - _ ....

Are skyhgnt screens of SuCh construction and mounting that
they will w=thstam3 a 'dad of at least 200 Pounds?

Are signs i:>osted,when apDropnate, showing the elevated sur-

,... is the glass _nme w,_dows, doors, glass walls, etc., wmcn are face load capaczry?
suDlect to human ,rnoact, of sufficient thickness and type for
the condmon of use "_ _ Are surfaces elevated more than 30 ,ncnes above the flOor or

ground prow_ecl w_th standard guardra_ls'_
"" Are grates Or similar "YDecovers over floOrOl:>enmgsSUchas

Are all e_evate_ surfaces (beneath winch people or macmnery
floor drams, of such design that fOOttraffic or rolling eclu_oment

coulcl _e exl:>ose<:lto falhng o01ects) prow0ea with standardwdl not 0e arfecte_ 3y the grate spacing?
4...inch toel:_arcls?,,..,,,

Are unuse_ Demons of service p_tsancl 0_ts not actually _nuse
,_--'Is a permanent means ot access and egress _rowded toe_ttnercovere_ or Drctec_ed Dy guardra=ls Or e<:lu=valenP

elevated storage ancl work surfaces?
- Are manno_e covers, trench cover_ ar',clsimilar covers, PlUstheir

IS requ=re_ headroom prov_declwhere necessary ')supports des=gneO to carry a truc_<rear axle Ioac_of at least

29,000 pounds when _ocated_n roadways and SUOlectto veni- C Is matenal on elevatecl surfaces mle<:l,stacked or recited _na

tie traffic? manner to prevent =tfrom tipping, talhng, collapsing, rolling or

Are floor or wail ¢Oen_ngS=nfire res_t=ve cortstruct_onprovK_ed sl3reacl=ng?

wnh Odorsor covers cornl3al=l:_wrth t_e fire ranng of the struc. [] Are clock boards or bndge plates used when transfemng.

ture and prov_eO wrm setf ck:_s=n9 feature when ac_roonate? matenals between dOcKSand truc_,s or rail cars _
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EXITING OR EGRESS _ _ Where panic hardware is ,nstalled on a required ex=tdoor, will
it allow the door to open by applying a lorce of 15 pounds or
less in the direction of the exit traffic?

C Are all exzts marked with an exst sign and illuminated by a

reliabte light source? _ Are doorson cold storage rooms _owded with an ms,::lerelease
mechan=smwhich will release the latch and open the door even

Are the direct=onsto exits, when not immediately apparent, if it's padlocked or otherwise locked on the outside?
marked with visible signs?

C Where exit doors open directly onto any street, alley or othert""

Are doors, passageways or stairways, that are neither exits nor area where vehicles may be operated, are adequate barners

access to ex=tsand which could be mestaken for exits, ap and warnings prov=ded to prevent employees stepping into the
propnately marked "NOT AN EXIT," "TO BASEMENT,"' path of traffic?
"STOREROOM," etc,?

,...'-"Are doors that sw=ngin both directions and are located between
-- Are ex=tstgnsprov=dedwith the word "EXIT' _nletteringat least rooms where there _s frequent traffic, prowded with viewing

5 inches mgn and the stroke of the lettenng at least 1/2-inch panels _neach door?
w=de?

-- Are exit doors side-hinged? PORTABLE LADDERS ,, ,, ,
- Are all exits kept free of obstructions?

Are at least two means of egress provided from elevated pitt- _ Are all ladders maintained in good condition, joints between
i forms, p_tsor rooms where the absence of a second exit would steps and side rails tight, all hardware and fittings securely at-

increase the risk of injury from hot, poisonous, corrosive, suf- tached and moveable parts operating freely without binding or

locating, flammable, or explosive substances? undue play?
'- Are there suh'_c=entexits to permit prompt escape in case of ,2 Are non.slip safety feet provided on each ladder?

emergency '_
t--_Are non-slip safety feet provided on each metal or rung ladder?

_-' Are special precautions taken to protect employees dunng con-
'- Are ladder rungs and steps free of grease and oil?struct_on and reoa_r operations _

"C is me number o! ex=ts from each floor of a building and the C- Is it prohibited to place a ladder in front of doors opening toward

r_umber of ex,ls from the Ouiltjmg itself, appropriate for the the ladder except when the door Is blocked open, locked or

_u_td_ngoccupancy load_ guarded?

- _re exit stamwavswinch are redu|red to be separated from other -- Is _tprohibited to place ladders on boxes barrels, or other
unstable bases to obtain additional height?;::)a_so! a Du_td_ncj,enclosed by at least 2-hour fire-resIstive con-

S_rL;C',mon_nbuildings more man four stones _nheight, and not ,"- Are employees instructed to face the ladder when ascending

ess :,nan _-nc,;r fire-resistive constructwe etsewnere"; or descending'_

_ Where ram_s are usec as pan of required ex_hng from a _-- Are employees prohibited from using ladders thai are broken,

ou,_ng _sme :amp s_e{::)ei_m_ted to t ft. ven_cai and 12 fl, m_ssmg steps, rungs, or cleats, broken s_defads or other faulty
•_or_zon_at,_ equlpmenr;

--_ Are employees instructed not to use the lop step of ordinary-_ W_ere e×mnc wdl De throug_ frametess glass doors, glass exit

3oors. storm coors, etc, are the doors fully tempered and meet stepladders as a step?

me saleq, ,eck,lrements for human _mpactO -- When portable rung ladders are used to gain access to elevated

plat'forms, roofs, etc,, does the ladder always exlend at least
3 feet above the elevated sudace?

EXIT DOORS ........ - Is _trequired that when portable rung or cleat type ladders are

used, the base _s so placed that slipp=ng wdl not occur, or _t

_- ,:,re 3OPTSwrl_c_ are ,.equ,red to serve as exits designed and ,s lashed or o_herw_se held _nplace'_

constructed, sc '._al the way of exit travel _sobvious and d_rect? _ Are portable metal ladders legibly marked w_th s=gns reading
- :,re w_noows wmc_ coulC De m=staRen for ex_ldoors, made m- "CAUTION" - Do Not Use Around Electncal Equ=pment" or

accessible 3v means of Darners Or ra_hngs? equwalent wording")

_- ..',reexit doors 3oenaDle from the d,rechon of exit travel w_thout _ Are employees prohibited from using ladders as guys, braces,

,he _Jseof a ._evor any special KnowleOge or effort when the skids, gm poles, or for other than their _ntended purposes?

_u.chng's occuE)_ed_ _ Are employees _nstructed to only adjust extension ladders wh_le

_sa revoivtn_, s,_(:tngor overnea(3 door prohibited from serving stand=he at a base (not whde standing on the ladder or from

as a _'e_u_re_exit doorO a I:X:)S_t_onabove the ladder)?
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(_ Are metal la(:lcNH'sinspecte(l for damage? C Are effective guards in _ace over hems, pulleys, chains,
sprockets, on equtl:)ment such as concrete m_xers, a_r corn-

D Are the rungs of l_Iders uniformly spaced at 12 inches, center pressors, etc.?
to center?

C Are portal_e fans provide¢l with full guards or screens havt

openings I/2 inch or less?

• HAND TOOLS AND EQUIPMENT ,, - -

I _ Is hoisting edutpment available and used for lifting heavy oh-

C] Are all tools and equipment (both company and employee- jects, and are hoist ratings and characteristics aOoropnate for

owned) used by employees at the,r workplace in gooclcondemn? the task?

," Are ground-fault circuat interrupters prow(led on all temoorary
C Are hand tools such as chisels, punches, etc which develop

electrical 15 and 20 ampere circuits, used dunng peno(:ls of
mushroomecl heads during use, reconditioned or replaced as
necessary? construction?

r"; Are pneumatic an0 hydraulic noses on power-ol:mratea tools,"i Are broi(en or fractured handles on hammers, axes and similar

eclu=pment replaced promptly? checked regularly for detenoration or clamage o

Are worn or bent wrenches replaced regularly? ABRASIVE WHEEL EQUIPMENT-
[] Are appropriate handles used on files and similar tools? GRINDERS ,, , ,

[] Are employees made aware of the hazards caused by faulty _ Is the work ,=st used and kel0t adjusted to w=tmn _'0Inch of me
or improperly used hand tools? wheel?

Are aPl:)rol_rmtesafety glasses, face shields, etc, used while ," Is the adjustable tongue on the top s_de of the gnnder used
using hanoi tools or equipment which might produce flying and kept adjusted to within 1/=inch of the wheel9
materials or be SUbleCtto breakage?

: DO si0e guards cover the sp_nclle,nut, and flange and 75 per.
r'c_,Are lacks checked penodically to assure they are _n good cent of the wheel diameter?

operating conclit_on?

- Are bench and pedestal gnnclers permanently mounted ?
Are tool handles wedged hghtly in the head of all toolso

- Are goggles or face sh_elclsalways worn when gnndJng '_
"" Are tool cumng edges _ept snar_ so the Iool will move smoothly

w,thout D,na_ng or sKipmng? - Is the maxzmum I_PM rating of each abrasive wneel COml0am

ble with the RPM rating of the gnnder motor?
- Are tOOlSstored _ndry. secure location where they won't De

tampered wtth_ -" Are fixed or Dermanently mounted gnnders connected to me_r ..

electncal suoply system with metallic conclu_tor other Derma-

- Is eve and face protection used when clnwng hardened or nent wrong memod ?
temDere_ s_uds or na_ls?

"" Does each gnnaer nave an =ndiw0ual on and off control switch _

PORTABLE (POWER OPERATED) TOOLS
AND EQUIPMENT _ Is each etectncatly operated gnnder effectively grounded _

Before new abrasive wheels are mounted, are they wsually m-

- Are gnnders, saws and s_m=tarequ=13mentprovided w_m aiD- soected and nng testedO
propnate safety guards ?

- Are dust collectors and I:)oweredexhausts provided on gnnders

- Are _:)owertOOlsusec with Ine correct smela, guard, or attach- used =n operattons mat produce large amounts of clust_
ment recommended Dy the manufacturer9

_ Are SplaSh guards mounted on gnnders that use coolant to Dre-

Are portable c,rcular saws e_uq31::_,Ow=th guards adore and vent me coolant reaching employees ?
oelow me _ase shoe?

- Is cleanliness maintained around grtnders _
Are circular saw guards checked to assure mey are not weald.

e_ _1::),thus teav_ng ',he_ower I:X)mon of the blaOe unguaraedo
POWDER ACTUATED TOOLS, ,

Are rolatmg or mowng parts of equipment guarded to prevent

physical contact.'? - Are employees who ol:)erate oowder-actualed tools tra_nec ,n

the,r use and carry a valid ooerators cardO
::,:.'.i .- Are all corO..connected, electncally-3peratecl too_sand equip-

S.. ment effect=veiy grounded or of rhe aDl:)roved clouDte ,nsulated _ Is each powder-actuated toot stored =nits own IocKecl container

"*t;..,,;_, type? when not being used?
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I - Is a s;gn at least 7 inches by 10 inches w_th bold face type _ Are revolving drums, barrels, and containers reclulrc,_ to be
reading 'POWDER.ACTUATED TOOL IN USE" conspicuously guarded by an enclosure that _s mteflocke._ w_t_ ',he drlve

i

I _osted when the tool _s being used? mechanism, so that revolution cannot occur unless the guard

i - Are powder-actuated tools left unloaded until they are actually enclosures is in place, so guarded_

ready to be used? r" Do art_rs and mandrels have firm and secure beanngs and

-_ Are powder.actuated tools inspected for obstructionsor defects are they free from play?
each day before useo

Are provisions made to prevent machines from automatically
_- Do pow0er.actuated tool operators have and use appropnate starting when power =s restored after a power failure or

personal protectwe ecluipment such as hard hats, safety shutdown?

aoggles, safety shoes and ear protectors?
" _%Are machines constructed so as to be free from excessive vtbra.

lion when the largest size tool is mounted and run at full speed?

MACHINE GUARDING , , "; If machinery is clean_ ' with compressecl air, is air pressure con..
trolled and personal protective eclu_pment or other safeguards

_ _s there a training program to instruct employees on safe utilized to protect operators and other workers from eye and
methods of machine operation? body mlury?

- Is lhere adequate supervision to ensure that employees are -. Are fan blades protected with a guard having oben=ngsno larger
,'ollowmg sate machine operating procedures'_ than _'2inch, when operating within 7 feet of the floor?

- is there a regular program of safety Jnspection of machinery _ Are saws used for ripping, equipped with ant_-kJckback devices

and equipment _ and spreaders?

_ _s all machinery and equipment kept clean and properly
,.namta_neCO '- Are radial arm saws so arranged that the cutting head w_llgently

return to the back of the table when released 9
- s sufffoent clearance provided around and between machines

',oallow tot safe operations, set up and servicing, material ban.
Ohng and waste removal?

_ Is ecu,oment and macnlnery securely placed and anct'lored, LOCKOUT BLOCKOUT PROCEDURES
when necessary to prevent tfpp_ngor Diner movement that could
"es_',l ,n 3ersonal LnluryO "" Is all machinery or equipment capable of movement reclu_red

to be de.-energlzed Or disengaged and blocked or locke.-out

s :",ere a fewer snul-off sw_tcn wllhln reach of the operators dunng cleaning, serwcmg, adlustmg or senmg u_ ooerat_ons,
:os,:,cr" _ eacr, .macmne':', whenever required 9

- _.a." etectrc Dower to each macmne oe locked out for

"'a_ntena,"ce ,eoa_r, or secunty3 _-- Where the power disconnecting means for eclu=pmentdoes not
__ also d_sconnect the electncal control c_rcud

Are ','-e "oncurrenl-carry_ng metal Darts of e_ectr_c..allyoperated

•_acn_r,es oondec and grounded 3 Are the appropriate electncal enclosures _denl_fled'_

_ .:,re 'oo_4peraleO-sw_tcnes guarded or arranged to prevent ac- Is means prowcled to assure the control c_rcun can also
:cer::a_ ac',uat_on Oy personnel or falling objects? be d0sconnected and Iocked...out_

_.. ,_re manually operated valves and sw_tcnes controlling the

3pe,ahor: .of ecu=pment and machines clearly identified and ... Is lhe locking-out of control circuits _nheu of locking-out mare
read,iy access=Die"_ power disconnects prohibited?

_ ,_re all en-e,gency StOPDurlons colored red _ _ Are all eclu=Oment control valve handles provided with a means

- ,k,e a{! oul_e,,s and belts thal are w_th_n7 feel of the floor or for locking-out?

,',c'.: nc e,-e, _ro_er_y guardedO
_. Does me lock.out procedure reclu=re tha.t Stored energy

_ -:,,e a,, m_v,r',g :na_ns ancl gears properly guarded_ (mecnamcat, hyclrauhc, a_r, etc.) be released or Dloc_.edbefore

.... .:.re sc.,asr _uards mounted on macmnes that use coolant to equipment _s locked-out for repa_rs'_

3reven_ the coolanl from reaching employees'_ - Are appropriate employees _rowdecl w_thmdlwdually .eyed per.
_ .:.re "net_ocs provided tO prolect me operator and other sonal safety locks _

employees :n me macmne area from _azards created at the
_ Are employees re_lu_red to keep personal control of their key(s)

3o_ntof ooera_or, ,ngo_ngn_poo_nts, rotating parts, flying cr_lps,
and sDar_.s': while they have safety locks _n use o

-_ _re macn,ne% guards secure and so arranged that they do not "- Is =t required that only the employee exposed to the hazard,
otter a _azar_ ,n their use "_ place or remove the safety lock?

__ tf special hanatools are used for I_lacmg and remowng matenal, m Is it required that employees check the safety of the Ioct<-out

do they Drote,c! the operator s hands'_ by attempting a start up after making sure no one _sexl:)OSed?
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, _-- Are ernl_:_ms mstn._ea to always push the controlcsrcu_s_oo _ Are l_ov_'_s macle to never crack a fue4..gascylmoer vaJve
bullon prior to re-enecgazin(j the main power swwtch? near sources of K:JnttK)n?

Is there a means prov_de_ to _lentity any or all employees who C Before a regulator is removed, =s the valve closed and gas

are wort_mgon locked-out eauJpment by their locks or accom- released from the regulator?

pany=ng tags? _ Is red used to identify the acetylene (and other fuel.gas) hose(

" Are a sufficsentnumber of acciclen!preventrve mgnsor tags and green for oxygen hose, and black tot men gas and a=rnoseO

safe_ _adlocKs prowaed for any reasonably foreseeable reoa_r _ Are pressure-reducmg regulators use_ only for the gas and

emergency? pressures for wh=ch they are ,ntendeclo

,'. When machine operattons, configuration or size requires the - Is open circuit (No Load) voltage of arc welding and cutlmg
operator to leave his or her control star=onto install tools or per- machmes as low as possible and not ,n excess of the re¢om.

form other operations, anti that part of the machine could move mended timlts?

if accidentally activitatecl, _s such element requ=red to De _ Under wet conditions, are automatic controls for reOuc=ngno

sel_arately locked or blocked out? load voltage used?

Z In the event that equtpment or lines cannot I:_ shut down, __ Is grounding of the machme frame and safety ground conned.
IocKe_3-Outand tagged, =sa safe joo procedure estaDlisne¢ and t=onsof l:>ortaOlemacnmes checked pertocl_Callvo
ngtdly followed?

Are electrodes removed from the holders when no_ ,n ,Jse_

Is it required that electrlc power to me welder be snut off whenWELDING, CUTTING AND BRAZING,,,,, , i i no one is _n attendance _

__ Are only authorized and trained personnel permatted to use _ Is suitable fire exlmgu=sh0ng equipment ava_la{::)_efor ,mmec_ate

weldmg, curtmg or brazmg eQu_l::)ment? use")

Is the wetder forbidden to co¢1or _oop weldmg e_ectrode cal::)teDoes each operator have a copy of the approonate ol::>erat_ng
mstruct_ons and are they directed to follow them_ around h_s I:xx:ly?

Are wet machmes thoroughly dr=ed and tested 0efore oe,ng
"- Are compressed gas cynnders regularly exammed for ol::)wouS used?

s=gns of defects, dee¢ rust,ng, or leakage?
_-' Are work and electrode lead ca_leS frequently ,nsoe_ed rot ,,',,ear

r'- Is care used _nnandhng and storage of cyhnders safe_ va,ves and damage, and relaced when needed _
rehef .valves. etc. to prevenl ,"JamageO I

-_ Do means for connectmg cable lengths '_a,,e agec,..,ar:e
- Are Drecaut=ons o,aKen to prevent the m_xture c,,_a_ror oxv*gen ,nsulal_on")

w_mflammable gases, except at a burner or _na s_andarC!crcn?
_ When the oDlect to _ welded cannol be moved 3nd hre na._ar_s

- Are Only approved acparatus (torches. regulalors, press_;e- cannot be remove(:, are sh=eids used ',Oconh_e neat sDar,_s

reducing ,valves acerwene generators, mamfolcs} used _ and slag _

- Are cyhnc_ers ,(el;t away trom sources of heat "_ _ Are hrE.watchers ass,gned when welding or curtmg _spetlorm.

ed _n Iocat=ons where a serious hre m_ght r'Jeveto_O
- Are the c'¢hnders Keptaway from elevators, slants,or gangv_a'_':'.

Are combustible floors Kept wet, covered by damp sand. or _ro-

:-- Is ,t prohtD,teo to use cyhnaers as rollers or Supports"; tected by fire-res=stant sn_etds_

-- Ace emD_' cyhnders appropriately mar_ed anc_ their va_'.,es -- When floors are wet down. are perSonnel l_rotected from ;:_ssJ-
ClOSe<::° Die electncai SnO_K_

-- _re Signs reading _ANGE_--NO SMOKING MATCHES _P - When welding _sdone on metal ,_alls. are Drecaullons !aKen
OPENLiGt--'TS Or '.he equivalent. _osted o 'O protect combustibles on the 3lr_er side 9

.,&re cvllnde,-s Cynnder ,_alves.COUPlings. regulators 'noses 3r'c Before not ,_,or__sbegun are used drums ,.oarrels tan_s and

aDoara{us ,_epl _ree 3f ollv or greasy SuDSlances? ot_er conla_ners so thorougf31yc:eane_ thai 'no Substances re-

_ ma_r_that cOUld explode. _gn_te.or Dro_uce !Ox_c_,al:_rs"
_ _Scare taken _ot to drop or slr_e cyhnders o

_ _ _s_trequ=redtlnateye protect=onne!mets,hand sn,eldsand ,;r_x::j.
b'mess secured on spe,c_al'.r_JcKs,are regulators removed and gtes meet appropriate slandards °
,,alve.-(3rotectlon .caps put rn _31acebefore mowng cylln{3ers9

_. Are employees eXl:::x3sedIo tt'le _a.zards crealed by welding, sul-
-- OO Cylmders wlt_ou! hxed and w_eels have Keys. handles or t=ng, or I:)razmg operations protected w_th personal E)rotec:lve

non-adlustaDle wrenches on stem valve_ when _nserwce'; e_u_pment and clotnmg_

'_. Are hquefied gases stored and sn_pD,e,_ vaJve-eno up w_tn'valve __ Is a check made for adequate ventilation _nand where 'weidlng
covers _n {::)_ace"; or curtmg _s i::)erforrnedO
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low pressure fuel-gas cyt_r'_lerschecked penoO_callyfor cot- - Are the Drakes on each mdustnal truc_ capable of bringing the
roslon,general distortion, cracks, or any other defect !nat mlgr_t vemcle to a complete and safe stop when fully lOadedo

cndfcate a weakness or render it unfit for service "_
_ Will the industrial trucks' parking brake effecWely prevent the

the Deno_=ccheck of low pressure fuel-gas cylinders _n- vehicle from moving when un;artendedo

cludea close inspection of the cylinders' bo,om _ .-_ Are _ndustr,altrucks operating i._areas where flammable ga:

or vapors, or combustible dust or _gnitabtefibers may be pre-
sent _n the atmosphere, approved for such Iocat_onsO

)IST AND AUXILLIARY EQUIPMENT - - - Aremotonzed hand and hand/rider trucks so designed that the
brakes are aDnl=ed,and Dower to the ..:::svemotor shuts off whenIseach overheacl elecmc hOiStequipped w_th a limit 0ev,ce to

sto_the t'x_k trave_at rls hsghestand lowest point of sale traver_ lhe operator releases his or her gnp on the device that con.
trois the travel?

Wdleach hoist automat¢calty sto_ and hold any load uc to 125

percent of _ts rated load, if =isactuating force _sremoved _ _ Are mdustnal trucks with internal combustion engine, operated
_nbuildings or enclosed areas, carefully checked to ensure such

_lls Ihe rated load of each nO=Stlegibly marked and ws_ble to the operations do harmful
not cause concentration of dangerous,

;, _'. operator_ gases or fumes?

'L ," °.,ii I
_i Arestops prov,aec at me sate i,m,ts of travel for trolley no,st'_ SPRA

YING OPERA TIONS i

Are the controls ef no,st plainly marked to mdfcate the d,rec. _ Is adequate ventilation assured before spray operations are
"'" tton of travel or motJon? started":

11

is each cage.contr0iled hOiSt eClutped with an effectwe ,_arn.
_ is mechamcal ventilation prowded when spraying operations _s

,ng aewce _ done anenclosed areas?

I Are ,:_ose.fm_ngguards or other su,table pewees _nstatled on - When mechanical ventilation _sprovided dunng spraying opera-
no,st to assure no,sl ro_es wdl be mmntmnecl ,n the sheave _ons, _s_tso arranged that _twill not c_rculate the contaminated
groves'_ mro

Are al_mo_slcha,ns _r _'ooesof suff,c,ent length to hancie _ne i- Is _he spray area free of hol surfaces_
tuff range oi .moveme_, of the appl,cahon wh_le still maintain- __

,_g ."wo fuli ,,_raF_.s3r_ :he drum at all hines _ .... Is the spray area at lea,st20 feet from flames, sparks, operating
electncal motors and other _gmtlon sources?

. ,kte _ic Do;_:5 c." -_ ' ' _._n,ac, _o_tS between Hoist ropes and
_ Are porlable laml3s used to illuminate s0ray areas su_taD_etotsheaves ,_n_c_ are .3_.,,'_anenll_ocatec w,m_nseven feet otthe

floor grOunC or wCr_,,n,._ platform guarded _ use _na hazardous Iooat_on?

_'_,. !s cr_,_,D,ec ,c _,se :r',a,ns cr "ope shngs that are _nKe_ or _sa_Drove_ respiratory equ_13mer,t _rOwded and used when a_
_'. tw_stec._ _ropnale dunng spraying operations?

... - Do solvents used for c' "_nmg have a flash point tO 100=1= or

. !s t ;ron_,Iec 'c .se '_'e _o_s',"cpe or chain wrapped around more _
'6 . :he _oagas a sucs!_'..le for a shng':',

Are f_re control spnnRler heads kept clean?
_-_ is the o_eralor ,ns"_.:e.-'c tOavo,_carrying loads over peddle '_
r; , Are "NO SMOKING" signs ix)sled in spray areas, pmnt rooms,

" " STRIAL TRUCKS--FORKLIFTS ,,,,,, _ paint oooths, and pmnt storage areas."t

;,,-: Are only em3loyees who have been trained _n the prooer use - =s the spray area _;el3tclean of combustible residue ')....,_
3t no_sts allowed '.c ocerate mem o

.:,re spray bOOthS conStructed of metal, masonry, or other
Are '::,ntv_ra_nec_e,s_'_e, a_lowed _ooperate ,noustnal Iruc_,.s" substantial noncombustible matenal9

Issubstant=a, overheat 8rolectwe e,_u_Dmenl provided on n,gn _. Are spray bOOthfloors and baffles noncombustible and easdy
_fi ',_er equ:Dme_ _ :_eanedg

Are the ,eclu,red _,__ruc,.operating rules l:_sted and enforced _ _. cs infrared drying apparatus kept out of the spray area during
spraying operat=ons9

Is chrechonal hg_tm_ 3to,,,=dec or" each mdustnat truck thai
_ _sthe spray booth completely ventilated before using the dry-Ol:)erates,n an area w,m =essman 2 fool candles per square

• Io_t otgenera_ _gnt,ng" _ng apparatus";'

i'_ %es each ,ndustr_a_truck nave a warmng horn whistle, gong, _ is the electnc drying apparatus prc¢)er!y grounded?

._.. Other device wn_cncan De clearly heard adore the normal "- Are light_ngfixtures for spray I:x)othslocated outs_le of the booth

i_,_1 no_secn the areas where dictated9 and the interior lighted through sealed clear panets9 29
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Are the electric moto_ for exhaust fans placed outsM_eOooths mg tile oxyge_ concentration of the alrr'K_3_ece Oekow19,5 O_'-
or ducts '_ cer.t By volume?

Are belts and pulleys fns0de the bOOth fully enclosed') C Whenever combustion.p/De equ0pment ,s usecl on a confine(1
space, are prov0s0onsmade to ensure the exhaust gases are

- [30 ducts nave access doors to allow cleamng? vented outs0de of the enclosure?

[30 all Orymg spaces have adequate ventdat,on? _ Is each confinecl space checked for decay,ng vegetat_'_
an0mal matter wh;ch may prOduce methane ?

ENTERING CONFINED SPACES .......... '-' Is the confined space :necked for Doss,ble ,naustr,at waste
which coulcl conta0n tox=c propemes _

- Are :onhned spaces thoroughly empt0ed of any corroswe or ,.-..
,_. if the confined space ,s _low the ground and near areas wnere

hazardous substances, such as actas or caustics. Oeforeentry? motor vehicles will be operating. 0s=tposs0ble for vemcle ex-

"-- Are all hnes to a confined space, contammg tnert, toxic, flare, haust or cart:_n monox_cle to enter the space';'
haole, or corrosavemater,diSvalved off anti Olanl<edor dJscon-

nectecland separatedOeforeentry?

._ ENVIRONMENTA 1 CONTROLS ,,,,, ,,,,H,,,,,
_ tsJIreclu,redthatall,moellers.ag,tators,orothermov0ngeclu0p-

ment ,ns_ae confined spaces Oe locked.out ,f they present a
Are all work areas properly illum=nated_

hazard _

._ Is e,ther nalural or mecnamcal ventilatton prov_cleO13norto con. _ Are employees anstructedJnprol:>erfirst a,r and other emergency

fined space entry_ procedures_

- Are aporopr,ale atmosphenc tests performed to check for Ox- -'_ Are hazardous substances Jdent=fiedwn;ch may cause harm

ygen dehoency, tox=csuOstances and explos=veconcentrations Oy ,nhalat0on. 0ngesl=on.skm aDsorpt,on or contact_

,n the conhneO space before entry _ _ Are employees aware of the hazarcls Jnvolveclw0ththe vartous

-- Is adecluate dlum.nat_onprov,Oectfor the work to Oe performed chem,cals they may be exl:x:)sedto ,ntheft work env,ronment.
,n the conhneO space_ such as ammon,a, chtor,ne, epox,es, caust=cs, etc _

is the atmosphere ,ns=de me confineO space frequently tested _ ts employee exposure to cnem0cats ,n the workplace Keptw_thm

or c3nhnuously mon,tored clur,ng conduct ot worKO acceptable levels _

_s mere an ass_gneclsafety standby employee outs,de ot ehe - Can a less harmful method or produce de usec_":'.

cont,neC space, when rec_u,red, whose sole res_nmb,hly ,s to
tS the work area's ver":,lahon system aooropr,ate for the work

.,vatcnthe ..vor_<n progress, sound an alarm ,f necessary, and
re."cer as.s;stance'_ Oe,ngperformed":'

'-" Are spray pamt0ng operatnons done ,n spray rooms or dooms'
_ is ,he slanCOv employee approor,ately tra,ned and eclutpped

'.o handle an emergency o eQu,ppeo w=lh an aporoonate exhaust system_

_ _ Is employee exposure to weld0ng fumes conlrollecl by'vent,la.
_ Is '.he standby employee or diner employees prdn=D=tedfrom

hOn, use of respirators, exposure hme. or other means_
enter=ng me ¢onhnecl space wcthout latelmes and resp0ratory

ec:u=pment f there ,s any Quest=on as to 'he cause of an _ Are welders and Other workers nearby prowded w,ln flash

emergency _ sh=etds dunng weldmg operat0ons?

_ Is approved resD,ratory eciu_pment reclu_red,f the atmosphere "' If forkhtts and other ventcles are used ,n IoudOmgsor olher
,ns=c_e'.he :onhned space cannot De made acceDtaole_ enclosed areas, are the carbon monox,de levels _eDt below

_ max,mum acceotaole :oncentrat0on_
_sa,. oonao,e e,ectr_calequipment used ,ns,de conhnecl spaces

either grounded and ,nsutaled. or eclu,opeC w,m ground fault - Has there Oeen a cleterm,natton that noise levels ,n rne fac:t,t,es
protect 'or'_ are w0thm acceptable _evets_

-_ Before _as _e_d,ng or Durn,ng ,s starled ,n a conhneo soace, -- Are steps bmng taken to use engmeermg controls to reduce
are noses :necKea for JeaNs, compressed gas _x:_rtlesforded- excess,ve no,se levelsO

_en _ns,de o_me conhneo space, torches hgntly only outside
of me cont,ne_ area and: the conhned area tested for an ex. _ Are proper precautions being taken wtnen nanal,ng asoestos

and other fibrous materials?
pips,re atmosphere eacn t_me oefore a ngnted torch ,s to de

taken _nto me confinecl space _ _ Are caution labels and s=gns used to warn of asOestos_

- If employees writ I_ us0ng oxygen-consummg equipment SuCh _ Are wet methods use_, when practicable, Io prevent th.

as salamanders, torches, furnaces, etc., ,n a confineclspace, emlslson of airborne asbestos fibers, s01=cadust anti s0mdar
,s suffictent a,r prov,cleclto assure combust=on w_thout reOuC- hazardous mater0als.?

.
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ISvacuuming w=tnaporoonate eautpmenl used wl'_eneverpossl- C, Do storage rooms for flammaole and combust=Ole IICluK_Snave
Die rather titan Plowing or sweep=ng dust9 mechanical or gravity vent_lat=on?

Are gnnders, saws, and other machines that produce resp_rable __ Is hqu=difiedpetroleum gas stored, r',analed, and used ,n ac-
duStS vented to an mclustnal collector Or central exhaust corOance with safe practices and standards _

system?
Are no smokwngsigns l:x)sted on liquified petroleum gas tankS?

Are all local exhaust ventilationsystems des_gne_and operating

propedy such as a=rflow and volume necessary for the applica. "" Are liqulfied petroleum storage tands guarded to prevent
tion, ducts not plugged or belts slipp,ng? damage from vehicles?

Is personalprotective equ=pmentprovided, used and maintained .'-_ Are all solvent wastes, and flammable hqueclskept _n fire.

wherever required? resistant, covered containers until they are removed from the
wOrkSlt@9

Are there written standard operating proceclures for the selec-

IJonand use of resp=rators where needed? _ Is vacuuming usecl whenever possible rather than blowing or

Are restrooms and washrooms kept ctean and santtaryq sweepng combustible dust?

r'- Are firmseparators placed between containers of combust=Dles
Is allwater prow<ledfor dr=nk=ng,washing, and cooking potaDte?

or flammables, when stacked one upon another, to assure their

Are all outlets forwater not suitable for dnnkmg clearly _dent_fied_ support and stability?

i Are employees' phys=cal capacities assessed before being _ Are fuel gas cylinders and oxygen cyhnders separated Dy

' assigned tOlobs reclu=nngneaw work."? distance, fire res=stant homers, etc. whde tn storage_

Are employees =nstructed=nthe proper manner of li_ng heaw _ Are fire exlmgu_shers selected and provided for trte types of
oOlects_ mater=als in areas where they are to be used '_

Where neat esa problem, have all fixed work areas been pro- Class A Ordinary combusl=ble mater_al hres
v=deOwith spot cooling or a_rconaitiomng?

Class B Flammable liqufd, gas or grease fires
Are employees screened before asmgnment to areas ol h=gh

heat to determine ,f their hearth condition might maXe them more Class C Energized.electrical equipment fires

susceptible to having an adverse react=on_ _ Are aDpropnate fire extmgu=shersmounted wllhm 75 feet of out-

Are employees working on streets and roadways where riley sLdeareas conta=nlng flammable liquidS, and w_thJn 10 feet of

are expose¢ ',o the hazards of traffic, required to wear Dngnt any mnsadestorage area for sucPt mater=diS9

Colored (traff=c orange_ warmng vests '_ _- Are extmgu=sners free from oDstruct=ons or blockage':',
Areexhaust stacks and air ,maKesso located that contaminated

-.CAre all extmgu=sners serv=ced, maintained and tagged at =nter.air will not De rec_rculated w_th_na buitding or other enclosed
area._ vale not to exceed one year_

Isequipment oroCuc_ng u_tra.wolet rad_aUonprooerty sh_elcled') _ Are all extinguishers fully charged and ,n their 0es_gnated
places")

;LAMMABLE AND COMBUSTIBLE _ Where spnnk_er systems are permanently _nstalled, are the noz.
RIALS .... ,,,,....,

H,,, ,H, ,,,_ ,, zle heads so chreCtedor arranged that water wdl not be sprayed

mid operalmg electncal sw=lc_ boards and equ pmenr_
Are coml3uSl_b=escrap debris and waste matenals (o=lyrags,

.- • etc.)store<__ncovere<_metal receptacles and removed from the '-" Are "NO SMOKING" mgns Posted where appropriate _nareas
• . works=lepromptty_ where flammable or combustible materials are used or stored9

Isprooer storage _ract=ceo to m_mm=zethe r_skof fire =nclud=ng - Are safeW cans used fnr dispensing flammable or comOust=_te
sOontaneous :OmDuSt=On_ hqu=OSat a po=nt of use_

a,re aporovec_ comamers and tanks used for the slOrage and " Are all spdls of flammable or combusl_ble hClu=Qscleaned up
nanOhng Of flammable and combushble hqu=ds") promptly")

Are all Connechons on c_rums and combustible hqu=d p_p_ng, -' Are storage tan_s adequately vented to prevent the clevelop-
vaporand i_QU_Ct_gnt"

ment of excesmve vacuum or pressure as a result of filhng,emD-

] Are all flammable i_qu_asKept tn closed containers when not tying, or atmosphere temperature changes")
._ ,n use le,g parts cleamng tanks, pans, etc.)?
_... _ Are storage tanks equ=pped with emergency venting that w_ll

.,.'o , ]Are reheve excess=ve internal pressure caused by fire exposure?_- bulk drums of flammable hqu=dsgrounded and i:x)ndecl to
Containers during d_spensmg?

;.'_-_ t _ Are "NO SMOKING" rules enlorceO in areas _nvotv_ngstorage" Do storage rooms for ftammaPle and combustible IK:lu=dsnave and use of hazardous materials?
_¢'_." explosion.proof I=gnts'_



HAZARDOUS CHEMICAL EXPOSURE .......... - Areyoufam,t,ar_h the'rhresno_t.,m.ValuesotPerm=_-
0te Exl:x_ure L=mfta of alrOorne contaminants and pny_c.aJ
agents used _n your wo_place?

- Are employees traineq _nthe safe handling praclices of hazer-
clous chemicals such as ac=cJs,caust=cs,etc.?

__ Have controlOmcedures Oeen_nst_uteatot hazaroous matenals.

where apgroDnate, such as rasp=rotors,ventilat=on systems
- Are emoloyees aware of the potential hazards _nvow,ng venous

henclhng practices, etc,'_
chem=calsstores or uSeq =nthe work_ace SuChas ac_cls,Oases.

caustics, eoox_es, ohenols, etc.";
Z Whenever i:x:)sSlbleare nazaroous suostances hanalea in of(>.

- Is empioyee exposure to chem=cals kept w_tmnacceptal_te Derly cles=gnecland-exhausted l:)oothsor S_m=lartocattons'_
=evels'_

13oyOu use general cltl_lOn or local exhaust ventil6t=onsysler1"_

- Are eye wash fountains and safety showers prowclea _nareas tocontrol (:lustS,vapors, gases, fumes, smoke, soNents or mists
where corros=vecnem=cals are hanclted? wmcn may _ generates =n your workglace.'?

- Are all conta,ners, such as vats, storage lanks, etc., laOelea as _ Is ventllat=onequipment grovtcleclfor removal of contaminants

to their contents, e,g.. "CAUSTICS"? from such operations as: I=roauctlon grina=ng, ouMmg, spray

painting, and/or vapor degreas=ng,and _s_tOl:)erat_ngI_rooenyq
_ Are all employees reclu=reclto use 0ersonal prote<mveclothing

ano equipment when handling chem=cals (gloves. eye protec.
Do employees complain atx:)ut chzztness, neaaacnes, nausea.

t=on resmrators, etc.)?
' =rntation,or giber factors of 0=SCOmfOrtwhen they use solvents

or other chemicals?
- Are ftammaDle or toxJcchemicals _ept _ncloses contaJnerswhen

no[ _nuse"_
= -_ IS there a Oermat_tlsl:)rol:)lem?[30 employees complain at)out

- Are cl_em=c_l;}tp,ngsystems clearly marked as to tnetr content? clryneu, ,mill|On, or sensmzation of the sKm'_

_- Where corrossve IiGuldS are _reauently handled tn open con. - Have you consldere¢l the use of an ,n0usmal hyg=en=stor an.

tamers or clrawn trom storagevessels or p_0ehnes, ;s adequate wronmentat health special=st to evaluate your o0eral_on?

meat_s ,eadtly ava=la01efor neutrahz_ng or 0=s_os=ngOfSpdlS

or ove.,"_ows_roDer_y and safely"; _- If _nternai combus_on engines are useC, ,s car_ monox,
kept w_th_naccelotaOle levels°

_ _ave _a_a'c ooerat=ng _rocedures been estaDhsneOan0 ate

',he,:(3e,,',_ !¢llowe_ when c_ean=ng uO chem_cai s_dls_
-_ Is vacuuming used, rather lhan Olow=ngor sweemng Ousts

_ whenever oosS_ble for clean.up'_
_ W_,ere "eecec 'or emergency use, are reso_rators Storea _na

¢onve,.,en_ :_ean ant san,tar:,, Io_atlon_
- Are mater,ais winch gaveoff toxic aspn_=ant, suffocating or

_ Are _esD,rators ,mended for emergency use a0e_uate for the anesthet,c fumes, stores ,n remote or =solatealOCationswhen
var_cusJses _or,_n_cnIney ,'nayDe needeqo not_nuse'_

- Are employees _rommtec from eating_nareaswhere ha.zar.
dous :r_em,ca_s are oresenr _ HAZARDOUS SUBSTANCES

COMMUNICATION ,............ .... ..... ........
_ .S ;>er_naj 3rolec1_vee_u=i_mentorowOe_, usec ano maintained _ is there a _=stof hazardous suostances uses =nyour workplace'_

,_nenever "_ecessarv"_

_ _smere a written hazard commumcat_on program dealing w_th
_- Ate 'ne,e wr,rte_ standard ooerahng 13roceclures_Orthe se_ec.

Matenal Salary Data Sheets (MSDS). laOehng, and employee

t_ora_c Jse c_ resmrators where neeaecr_ traimng._

_- _f ,,c_ "_avea 'es_,rator 3rotechon program, are 'four em01oyees

_nslruCl,eC c_ _necorrec'1usage aria i_m=tat_onsof the reso_rators'_ _ ts each container for a nazaraous suOstance he vats, Ix)riles

Are the ,'es_ralots NICS_ a_orove(:l tot tins _amcu_ar app,,ca, storage tanks, etc,) laDete_l w_th procluCl _ent=h_and a hazard

t=on_ Are they re<:.:jutany_nsDectecland cleaneO, samt_zeq and warmng (communication of the specific health nazaras ant
ma=nta_nea'_ pnys=cal nazarcls)?

-' If hazardous suostances are uses ,n your Droces_IS, do you _ Is there a Matenal Safety Data Sheet rea(_ily ava,lao_efor ea_.,.

nave a rnea_at or o_oto_cal mc_,tor,ng system ,n ooeratlonO hazarOous sul:_lanCe u's,e(:l_
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is there an emDloyee training program for hazardous -' Is ex_ w,ring and cords with frayed or deter_orateOmauls.
sul:_tanc_? t_onreDa_reOor reDlaced promptl_

Does thls program ,nclude: ,-..__ Are flexlble cords =,nOcables free of sO/ices or taps o

(I) An exDlsnatlon of what an MSDS is and how to
use and obtain one. __.Are clamps or Otherucunng means prowaecl on flex,ble

or cables at Diugs, receptacles, tools, equipment, etc,, and

(2) MSDA contents for each hazardous substance or the cord iacl<et seCurely held in place?
ClaSSOf substances,

- Are all cord, cable and.raceway connections mtact and secure _
C (3) ExDlanation of "Right to Know." ""

(4) Identtficat_onof where an employee can see the : tn wet Or damp Iocattons, are etectncal tools and eQuiDment

employers wntten h=Tard commumcat,on Dro- al:)gropnate for the use or location or otnerw,se Drotected'_

gram and where hazoraous substances are ore.
sent in thetr work areas [_ Is the location of electncal i:x3werlines and cables (overhead,

underground, unaerfloor, other side of walls, etc.) determmed

__,(5) The physacaland h_alth hazards of substances before digging, drilling or simgar work is begun?
inthe wort<area, and SDecificprOtectrvemeaSures

to be used= _ Are metal measuring lades, rol3es, handhnes or s_m,lardevices

_!"_!;_"J _ (6) Details of the hazard communication program, in. with metallic thread woven into the fabric Drab,batedwhere they

E..1 could come 4ncontact v_thenergized Dens of equtpment or cir.
cludmg now to use the labeling system and

-__'_,;_ MSDS's. cuit COnductors?
..,p

Is the use at metal ladders Drohib,tecl_n areas where the lad-

der or the person using the ladder could come =ncontact w_th

energized Darts of e(:lueDment,fixtures or orcuit conductors?
LECTRICAL ............

C Are all disconnecting sw,tcnes and c_rcu_t13reekerslabeled to
Do you specJh/com0¢tance w,tlnOSHA forall contract electrical _na=cate theft use or eClu=pmenlserveO_
wOrk_

Are disconnecting means always opened before fuses are
Are all emoloyees reclu,red to reoort as soon as pract_caDleany replaced o

.'. ' oOv,oushazard to hte or 0rooerty observed =nconnection w_th

._t._j electrical e<:lu=omentor hnes_ _ (Doall _ntenorw_r,ng systems =ncluoeorows_ons for grounding

Are eml:)ioyees ,nstructed to ma_e orehm_nary =ns_ect;ons metal pens of electrical raceways, eou_oment and encloures?

'_.: _ and/or aporoor,ate tests to aeterm,ne what condihons ex,st - Are all etectr,cal raceways and enclosures securely fastened
0afore starting wor_ on etectncal eClutDment or _,nes')

.__. ,n i:)iaceo
"_"','_1E When etectrtcal eclu,Dment or hnes are to ne serv,ced, ma_n.

""_._".'J Is,ned or adluste_ are necessary sw,tc_es Ol:)ene_ locKed-out _ Are all energ,zed oarts Of electrical C_rcuctSand eclu,pmentand tagged w_enever toss,Die _ guarded agatnst accidental contact I:)yal_oroved cab,nets or
..._ enclosures?
" -" _,re l:>ortaOleelectr,cai tools and equ_Dment grounded or Of the

• 0ouDte ,nsu_ated _yoe_ _: Is sufficient access and working space l:)rovided and mamtam.

_._ Are electncal aoohances such as vacuum cleaners DohShers, ed aZ>outaJletectncal eclu_pmentto I:>erm=tready and sateopera.

_':_ vending macn,nes, etc grounded o

tides and ma,ntenance?

Do exPerts,oncor_s _e,ng used nave a ground=ng conductor_ _ Are all unusec ooen,ngs (,nclud_ngcondu,t _noct<outs)=nelec.

tr,cal enclosures and firtmgs closed w=t_ aopropr,ate covers,
Are mu_t_o=eo_ug acaotors oron,b,ted _

plugs or Ola_es_

Areground-fault c_rcu,t.nterrul3ters_nstalledon each temoorary
p,,,.

_ or 20 amoere _20 volt AC c,rcu_t at Iocahons where con. ,_ Are electncal enclosures such a:] sw,_cnes recel:)tacles, lunc-

struct=on,demo=,t,on moa,hcat_ons alterat=ons Or excavat,ons teamboxes, etc, orov,deo w,th tlght.hrt_ng covers or plates?

are oe,ng oerformec '_ _ Are O=sconnechng sw,tches for electncal motors _n excess ot

• A_eall temoorary c=rcu,tsoroleCtedby su,table dcsconnecttng two horseDower capable of o_emng theC=rCu=twhen the motore

_ s',v,tches or o_ug connectors at the lunct_on w_th 0ermanent _s_na stalled condition, w,thout exDloding? (Sw,tches must be

*,nng? horsepower rated equaJ to or =nexce_s of the motor hD rating.)?

, Do you have etectncal ,nstallahons =nhazardous Oust or val:x_r _ Is low voRageDtolectK_nprov_ed in thecontr_ devce of motom

areaS? If so, do they meet the Nahonal ElectrK:al Code (NEC) daring mechmes or eclu,_ment wh,ch could cause proOabte in.

for hazardous locations "_ iury from inadvertent startmg?
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: IS each motor disconnecting swttch or ctrcuit _eaker tocated - When sp,ltage occurs dunng fueflng oDecatlons. _sthe _kOdlea

wtthln s,ght of the motor control devtce _ fuel washed away completely, evaporated, or ?met measures
taken to control vapors before resterhng the engine_

Is each motor tocated within slgfll Of its conlroller or the con-

trollerdisconnecting means capable of being locked in the open - Are fuel tank cus reO4acedand secured Oat?re stan_ng the

pos_t_onor iS a separate dieconnecting means _nstslle¢l_nthe englneq

csrcu_tw,thm sight of lhe motor? ._
_ In fueling operations, _s there always metal contact Delween

- _sthe :ontroller for each motor ,n excess of two horse_wer, the container and the fuel tankq

rateo ,n horsepower equal to or Jnexcess of the rating of tl'te
- Are fuel_ncjnoses of a type OesagnedtOhandle the spec_hct'yDe

mOtOr,t serves'_ of fuel'_

- Are emp_yees who regularly work;on or around energized elec. - Is rt prort_l_tedto handle or transfer gaJ_ollneJnopen containers_
tncal equ,pment or lines _nstructed in the cardio-pulmonary

regusc_latlon(CPR) methods? - Are open lightS, open flames, or sparl<_ng,or arcing equipment

prohibited near fueling or transfer of fuel operations_
-- Are employees prohlbite_ from working alone on energtzeciIin_j

or eClu_omentover 600 volts? - _s smoking prohlblled _n the vicinity of tuehng oPerallons?

- Are fuehng operators proh_Dtted ,n building or omer encloseo

NOISE ................................... ................ areas that are not specifically ventilated for tnts 13url:x)se?

- Where fueting or transfer of fuel is done through a grav,ly 'tow

- Are there areas ,n the workplace where continuous noise levels system, are the nozzles of the self.,closmg type'_
excee0 85aBA '_

tS there an ongoing preventive health program to educate

employees _n sate =evelsof noise, exposures; effects of noise
on the,r health, anc_the use of oersonal protect,on_ IDENTIFICATION OF PIPING

SYSTEMS -=*____ , ,,,,..... ,_,,,,,,,_,,,,__ -
_ _ave wor,_areas where noise revels make voice communlca.

tlon oe_een employees o_ff_cultDee. _denllheO anO posted'; _- When nonpotable water _sptpeo through a fac_hty,are o_tlets
or taps posted Io alert employees tlnat _t_sunsafe and not _o

__Are _o,se ,eve_s3e,ng measureO us_n(:ja sound level meter or De uses tot dr=nK_ng,washing or other personal use _
an octave _anc anawzer anO records _emg kept?

- When _azaraOuS suOstances are transponeo tnrc,ugn aoove

_ _ave er',g,neerr_ controls been usecI to ,educe excess,re _o,se groun_ O,o,ng, ,s each oloei_ne _Oent_f,eOat points where con.

=eve_s_ Where eng,neer_ng controls are Oeterm_ned to not De fusion :3uld introduce hazards to employee3 _
leas,3_e are a_,',-,m,strahvecontrols (_e worl_er rotation) Delng

I use_ !c "n_n_m_ze.r',_vlouat employee exposure to no,se";' _ When o_De,nes are ,aenhhed by ColOr painting, are all ws,ple
pans of the hne so ,aenl_fied_

IS aporovec near_n_ protective eou_pment (no:3e artenuahng
oewces_ava_aote 'o ever,,, employee working tn noisy areas? - When o,pe_nes are ,denhhed Dy COlOrpainted panda or tapes.

are the OanOsor tapes Iocale_ at reasonable ,nlerVals ano at

_- _ave *,,outr_eo,sotatmg noisy mach,nery from the resl of your each outlel valve or connection?
operahon ?

_- When o¢)ehnes are _dentifie_ by color. _sthe colorcode Ooste<l

- t _o_ _se ear 3_otec1_rs are employees property htled and =n. at all _ocat,ons where confusion could =ntroducehazaros to
Strutted n !_e', ..se"_ employees_

Are employees _ _,_r_ no,se areas g=ven per=oChcauo=ometrlc -. When me contents of p_pel_nesare _clentlheooy name or name

!esl=ng 'o ensure 'nat you nave an effect=re neanng protect,on aDDrev=at)on_=sthe _nformatlon reao=ly vlSIDleon the O_penear
svstem_ each valve or outleP

_. When O_Delmescarrying hazardous suostances are =(:lent,he_

FUELI_IG ............................ - , .......... =- Oy tags are the tags constructec cluraD_ematenats. _ne

message carneO clearly and perma_ ently a=st,ngu,sha_le ano

are tags _nstalled at each valve or outlet?
_- Is _lpron=D_te._to fuel an ,nternal COmOuSl_Onengine wttna ham.

maote l_clu=owhale the eng,ne ,s runn,ng_ - When pipelines are heated Oy etectnclry, steam or Other exter.

nal source, are suitable warntng signs or tags places at unions.

Are fueling ooerat,ons Pone ,n Such a manner that hkeflf'x3oU valves, or otrter servceal_le parts of the system";'
of sO,liege will De ram,radio
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LTI::HIAL HANULtNG ,............., , ,_,,,,,:- ............. _ Are veh¢t_ ue_ to transport employees e<lu,ol:_ wvtn lam_,

brakes, horns, m,rr_s, wmdsmelds and turn slgnals _ngood
there safe clearance for equipment through aisles and reloalr_

C Are transport vehicles l_'OVlaedwtth handra=ls, steps, stirrups

a=stewaysdesignated, permanently marked, and kept clear or similar devices, so placed and arranged that employees can

allow unhindered pusage.'P safely mount or dismount? IP'
motonzed vemcles and mechamzed equipment inspected

_., Are employee transport vehicles equipped at all t_mes with at

or prior to use? least two refiect,ve type flares?

vehicles Shul Off and brakes set prior to loading or
? _ Is a fullcharged fire extinguisher, _ngood condition, wslh at least

4 B:C rating maintained ,n each employee Iransport vehicle?
contalners of combustibles or flammables, when stacked

When cutting tools or tools w,th sharp edges are carned in0etng moved, always separateO by dunnage suftic=entto
stability? passenger compartments of employee transport vehicles, are

they placed in closed boxes or containers winch are secured

dOCKi:x:)ards(bndg,_plates) used when lOadingor unloading in place?
rral,ons are takrng place between vemcies and dOCks?

__ Are employees prohibited from nding on top of any load winch
• .i trucks and trailers secured from movement dunng loading

.,_:. unloading operations? can stall, topple, or otherwise become unstable _

dockplatesand loading ramps constructed and ma=nta=n.

wtlh sutflcvent strength tO support ,missed loading? CONTROL OF HAFIMFUL SUBSTANCES
BY VENTILATION ..... ,,, ,,,, ,,.__

hand Irucks ma,nta_ned in safe o0erating condition?

chutes eau0poed w_tn sfde0oardsof sufficient ne0ghtto pre. _, Is the volume and veloc|ty of a0roneach exhaust system suffi.

the matervals De,rig handled from falhng off_ cient to gather the dusts, fumes, m_sts,vapors or gases to be

controlled, and to convey them to a suitable point of d=Sl:_,_at?
chutes and grav,ty roller Sectionsfirmly placed or secured

prevent chsplacement? _ Are exhaust inlets, ducts and plenums designed, constructed.

Ine delivery end of the rollersor chutes, are prows=onsmade and supported to prevent collapse or failure of any part of lhe
orat_ethe movement o the _anOled mater=also systemO

pallets usualry _nspecteO_efore oemg loaded or moved? - Are clean-out Oortsor dOOrS0rowded at _ntervafsnot to exceed
12 feet ,n all honzontat runs of exhaust ducts?

hOOKSw,m sater_ tatcnes orother arrangements used when

:...,,. matena,s so mat shngsor toad attachments won t ac. _ Where two or more different type ot operations are 0e,ng con.

, , s_o o_ t_e no,st _ooxs9 trolled through the same exhaust system, wellthe comD_nat_on

Orsui3stances De,ng controlled, constvtute a hre. explosion or
resecur,ng ¢na,ns ropes, cnocKersor shngs adequate lor the

" Io De oerforme_ _ cnem=cal reaction hazard ,n me auct_

• ;. no_st,ng maler,al or eclu,pmenl, are prov,s,ons made to _ Is adequate makeup a=r prov,ded to areas where exhaust
.,e" "

,"-_.A no one weltDe oasscng under the suspended loads_ systems are operating?

te mater=al safety Oata sneers available to employees handl- _ ts the source I;:)o_ntfor mal_eup avrlocated so lhal only clean,
hazardous suOstances_ fresh a_r. winch ,sfree of contain,nares, w_ll artier the work

enwronmenl o

PORTING EMPLOYEES AND °
_TERIALS _ Where two or more vent,latlon syslems are serv,ng a wort_area,__. ...... II IIII ........ I IIII....... I

,s the,r ooerat_on such that one will not offset the tunct=ons of
. the other?

employees who ooerate vemcles on pu_hc thoroughfares
yah0 ooeralor s t,censes'_

SANITIZING EQUIPMENT AND
seven ormore employees are regularly transt:x)nea ,n CLOTHING ............. _ , - ,,,,.....

=van.Ous Or IrUC_r=Sthe ooerators hcense appropnate for the

.. ' ot ven,cle Oe=ngOr_ven_ " Is personal Drotect,ve clotmng or equipment that employees are

each van, ous or truck used re<jularJyto transport employees, requ,red to wear or use, of a type capable of be,ng cleaned
w_th an aaecluale numDer of seals o easdy and disinfected?

[] "hen employees are transported Oy truck, are prowslons prO- _ Are employees prohibited from ,nlerchangmg personal protec-

ed to prevent their falhng from the vemcle? riveclothir'_ or eclu_pment,unle_ _thas been propedy cleaned?
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Aremac'_N=_ _t, .em:h_x:m. h_ of_y TIRE INFLATION _:___ .............,, ,,,, ,,H,, , ,,,,u_: ,
malefiMI tiler could _ inlufloue to ernl31oyees,clQanlKI arKVor

0econtlmmaleO before I_e_ngovemauteO or _acKl in sl_age'_ : Wl'_rt tlrm are mount_l and/or _nflateaon area center wr_els,

tsa ufe Dractice proceclure i:x)stea and enforceo'_
C Are emt:_oy_s DrohlbiteO from smoking or eatir_ in any area

where contamtn|tes that could be inlur_ous if _ngeste(_ are _ Where tires are mounted ancL/or_ntiateo on wheats with sOe,
present_ nms and/or retalner r_ngs,_sa safe 0raclJce Oroceaure ¢:x_st

ancl enforce_?
-' When em01oyees are reclu_reo to change from street clothing

_ntoprotectwe ClOthing._sa clean crtange room w_thseparate '- Does eacl_ tire Jnfiat_onhose nave a cho-on crtuc_ w_tnat 0east

storage tac_hryfor strHt ancl protective clot_mg prowcleO'? 24 Inches of Rose l:_,veen the Chuck ar_o an ,n.line _ano valve
anO gauge?

-..."Are employees requlreci to ShOwer and wul_ thelr l_mras soon

as possJbte after a known contact _as occurred with a _ _ the tire inflat|oncontrol valve automatically shutoff _e air

carcmogen? flow when tlle valve iS released?

When eaulprnent, materials, or Other _tems are taken into or -_ is a tire restrainmg device such as a cage, rac_ or other effec.

removecl from a ¢.arc_no_enregulated area, _ett clone _na man- tire means usKI while inflating ttres mounted on SOht"_m5, Or

her that will contaminate _lon-requlateO areas or the external rims using retainer nngs?
environment _

-_ Are employees strictlyforl31Oclenfrom taking a oos_t_onO_rectly

over or _nfront of a tire wl_=leits being _ntlatecJ'_
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V. ASSISTANCE IN PROBLEM SOLVING

Free On-site Consultation

A source of help now available in all states is free on-site consultation,

You may request a visit from a consultant who will g,ve you pract=cal advice about your job site's
safety and health protection, these consultants do not issue citations, propose penalties or
routinely provide information about you or your workplace conditions to the federal inspection staff

State government agencies deliver these serv=ces which are funded substantially by federal OSHA,

To request a consultation, you need to contact a state office, (See the following pages for the
address and telephone number for each state,)

',_'- '::1

__,t_ Because employers, not employees, are subject to legal sanctions of the Act, you will have the
option of deciding whether employees or their representatives will participate in the on-site
consultation visit. Consultants, however, will be required to explain that OSHA allows employee
participation during inspections.

While me on-s=te consultants do not write citations, issue proposed penalties or routinely provide
consultation information to the inspection staff, it is expected that employers will cooperate broadly
with the recommenctations of the consultants and achieve compliance with :he job safety and health
law voluntarily

Any cond_t=ons of 'imminent danger tdentified by the consultant must be resolved immediately
Such conOtttons are rare, but =f they are found during an on.site consultation visit, you must take
_mmedlate correct=ve action, Please note that if immediate action _s not taken, OSHA requires that
tne consultant ammeO=ately notify hts or her supervtsor so that appropnate enforcement act=on can
be taken as prescnbed by regulation The agreement between OSHA and the state to prowde on.

_:2 sate consultatton also requires the consultant to ensure that any 'senous' hazards be eliminated
"_ese are hazards from wh=ch it _s reasonably predictable that death or serious physical harm could
result When a consultant finds such a s=tuat=on, he or she must notsfy you and give you a
reasonable length of time _n wrt=Ch tO effectively control or eliminate the hazard, The consultant ,s
requ_re¢ to work w_th you and to help you develop a plan and a ttmetable for correction

.. If, at the end Of the agreed upon penod, or an agreed upon extens_on of time, the consultant as
not sat=stied that proper action has been taken, he or she must notify the consultant supervisor,

._ who will take appropriate action as descnbed above. .
t

These are the only occas=ons when such _nformat=en may be referred from the consultation staff to
an enforcement office You can see that Jt would be deliberate inaction on the part of the
owner/manager _n an _mm_nent/senous danger s_tuat,on whtch would force the consultant to _n_t=ate
th_s ac',Jon We have found that this situation only anses _n rare c_rcumstances The employer wno
requests consultat=on demonstrates an interest _n having a safe an(3 healthful workplace We are
conf=dent ',nat the employer w=ll not _gnore the adwce of a profess=onal when warned of such
hazardous conditions



All of this will be discussed with you when you call the state agency which provides on-s=te
consultation. At that pont, you can decide whether or not to proceed with the consultation request.
if you decide agamst it, which we hope you will not do, you can request that the consultant send
you any special matenals pertatnlng to your workplace conditions. You should read and implement
these on your own, or with contmued telephone contact,

Either way, =:will be worth the call.

Directory of Approved Sources of OSHA-Funded Consultation

Alabama Colorado

7(c)(1) Ons=te Consultation Occupational Safety and Health
Program Sect=on

Mart_a Parnam West institute of Rural Environmental
P.O. Box 70388 Health

Tuscaloosa, Alabama 35487 Colorado Stale University
(205) 348.3033 110 Veterinary Science Building

Fort Collins, Colorado 80523
Alaska (303) 491.6151
D_ws=on of Occupattonal

Safety and Health Connecticut
Alaska Department of Labor Division of Occupat=onal Safety and
3301 Eagte Stree¢, Su_(e 303 Health
Pouch 7.022 Connecticut Department of Labor

Anchorage. AlasKa 99510 200 Folly Brook Boulevard
(907) 264.2599 Wethersfield, Connecticut 06109

(203) 566-4550
Arizona

Consultation and Tra_r;;_g Delaware
Drws_cn ct Occuoat_onaJ Safety Occupational Safety and Health

anc ,.-,eait_ Diwslon of Industnal Affairs
lncustr',ai Commission of Anzona Delaware Del3artment of Labor

C Box _.-3070 820 North French Street, 6th Floor '
_hoen_x. Arizona 85005 Wilmmgton, Oelaware 19801
i602 255-5795 (302) 571-3908 .

Arkansas District of Columbia

OSHA Ccnsultat_on Office of Occupattonal Safety and
Arkansas D,epartmen{ of Labor Health
10421 West Markham District of Columb,a Department of
L.:ttle =oct, Arkansas 7_05 Employment Services
/50 _ 682-452_2 950 Upsr_ur Street. N.W

Wash,ngton, D C 20011
California (202) 576-6339
_,_,. OS_-,A _,.,onsuttallon Serv,ce
525 Go_ce_ Ga_e Avenue Florida
2.qa ;..co" 7(c)(_) Ons_te Consultauon
P O £o,_ 502 Program
San ;ranc,sco Ca==torn=a94102 Bureau of Industnal Safety and
(415i 557-2870 Health

Department of Labor and
Employment Security

Forrest Building, Suite 349
2728 Center View Dnve
Tallanassee, Fionda 32399-0663
(9o4)488.3o44
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Georgia Iowa
7(c)(1) Onsite Consultation 7(c)(1) Consultation Program

Program Iowa Bureau of Labor
Georgia institute of Technology 1000 East Grand Avenue
O'Keefe Building - Room 23 Des Moines, Iowa 50319
Atlanta, Georgia 30332 (515) 281.5352
(404) 894.8274

Kansas
Guam Kansas 7(c)(1) Consultation
OSHA Onsite Consultation Program
Government of Guam Kansas Department of Human
Int'l Trade Center Resources
3rd Floor 512 West 6th Street

,_ P.O. Box 9970 Topeka, Kansas 66603
,. Tamuning, Guam 96911 (913) 296-4386

• .. (671) 646-9244
._,,,• ' Kentucky
: Hawaii Consultation and Training
'. Division of Occupational Safety and Kentucky OSH Program

Health Kentucky Labor Cabinet
830 Punchbowl Street U.S. Highway 127, South, Bay 4
Honolulu, Hawati 96813 Frankfort, Kentucky 40601
(808) 548-4155 (502) 564-6895

Idaho Louisiana
Safety and Health Consultation 7(c)(1) Consultation Program

Program Office of Workers' Compensation
Boise State bnwersity Louisiana Department of Labor
DeDartment of Commerce and 1001 North 23rd Street

Environmental Health Baton Rouge, Louisiana 70804.9094
1910 UnJvers_ Dnve. MG-110 (504) 342-9601
Boise Idaho 83725
(208) 385-3283 Maine

Divis=on of Industrial Safety
Illinois Maine Department of Labor
IIl_no_sOns_te Consultation State Home Station 82 '
lncluslnal Ser',,_ces Division Hallowell Annex

Delaartment of Commerce and Augusta, Maine 04333
Community Affairs (207) 289-6460

_._,_ State of Illinois Center
100 West Randolph St Maryland
Suite 3-400 7(c)(1) Consultat=on Services
Chscago Ilhnozs 60601 Divls=on of Labor and Industry
(312) 814.2339 501 Saint Paul Place

Baltimore, Maryland 21202
Indiana (301) 333-4218
O_vlslon of Labor

Bureau of Safety. Education and Massachusetts

Training 7(c)(1) Consultation Program
1013 State Otftce Bu_ldLng Division of Industrial Safety
ind_anapohs Indiana 46204-2287 Massachusetts Department of

,. -,-, (31 7) 232.2688,=. Labor and Industnes

4_' 100 Cambridge Street
: Boston, Massachusetts 02202.

"- (617) 727-3463-,_



O Michigan NevadaMichigan Department of Public Health Tratning and Education Section
DivisLon of Occupational Health Division of Occupat=onal Safe_ and
3423 N. Logan Street Health
P,O. Box 30195 4600 Kietzke Lane, Building D, Su=te 139
Lansing, M_cnigan 48909 Rend, Nevada 89502
(517) 335.8250 (702) 789.0546

Bureau of Safety and Regulation New Hampshire
Michigan Department of.Labor Onsite Consultation Program
7150 Hams Drive New Hampshire Department of
P.O Box 30015 Labor

LansJng, Michigan 48909 19 Pdlsbury Street
(517) 322.1814 Concord, New Hampshire 03301

(603) 271-3170
Minnesota
Consultatfon Dwision New Jersey
Department of Labor and Industry Division of Workplace Standards
443 Lafayette Road New Jersey Department of Labor
St Paul M_nnesota 55155 CN953

(612) 297.2393 Trenton, New Jersey 08625-0953
(609) 984.3507

Mississippi
7(c)(1, C_s;te Consultation Program New Mexico
D_ws=on of Occupational Safety and OSHA Consultation

Health Occupat,onal Health and Safety
M_ss,sss:c._, S_ate Board of Healt_ Bureau
305 .',es: ..orenz Boulevard 1190 St FrancLs Drwe, Room N-2200
"ac_,scr" 'JJss_ss_p_, 39219.1700 Santa Fe, New Mexico 87504.0968
(60, _8:'.398! (505) 827-2885

Missour; New York

$'cs,:e Sc':su_{al_on ;rogram D,v_s_on of Safety and Health p

DJ,'s_c" c'Labor Standards New York State Department of
Depa_mer_t of Labor and lnaustnal LaDor

_e_at:c's One Ma_n Street. Room 809
3315 ,',,est Truman Boulevard Brooklyn, New York 11201
Jefferson S_ty Mxsscur: 65109 (718) 797-7646
(314 75'.3433

North Carolina

Montana North Carohna Consuttat=ve
ServicesMc'-:aqa =.E_reac,ef Safety and

,-ea',:r North Carohna Department of
C_',_sc'-', ._",V,orKers Laoor

Ccm_e'sat_cn Shore Memonal Building
5 So,..:'-' .as: Chance G_Ich 214 West Jones Street
_e_e,-',a '.:cn:aca 5_,6C*, Rate_gh, North Carohna 27603
(406 4.:,..:..54C' (919) 733-3949

Nebraska North Dakota
D=v_sBonof Environmental

D_v_s_cnct Safety, Labor and Safety
Standams Eng_neertng

NeOraska Debarment of Labor North Dakota Stale Department of

State Off_ce Building Health
301 C,.entenn_al Mall. South 1200 Missouri Avenue, Room 304
LJncoln, Nebraska 68509.5024 Bismarck, North Dakota 58502-5520
(402_ 471.4717 (701) 22.4-2348
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Ohio South Carolina
Division of Onsite Consultation 7(c)(1) Ons_te Consultation
Department of Inaustrial Program

Relations Consultation and Monitoring, SC
4 2323 West 5th Avenue DOL

P,O Box 825 3600 Forest Drive
Columbus, Ohio 43216 P.O Box 11329

(614) 644.2631 Columbia, South Carolina 29211
• " (803) 734.9599
•_L, Oklahoma

'" " OSHA Division South Dakota

=_'"" Oklahoma Department of Labor S.T.A,T.E. Engineering Extension,,w,* s..:, '-..
.r, 30 North West 7th Street Onsite Technical Division

Oklahoma City, Oklahoma 73102 South Dakota State University
(405) 239-6823 PO Box 2218

Brook_ngs, South Dakota 57007
Oregon (605) 688-4101
7(c)(t) Consultation Program
Department of Insurance ancl Tennesaee

Finance/APD OSHA Consultahve Services

La_3or and Industries Building Tennessee Department of Labor
Salem, Oregon 97310 501 Umon Building, 6th Floor
(503) 378.3272 Nashville, Tennessee 37219

(615) 741-7036

Pennsylvania
InOzana Umverstty of Pennsylvania Texas
Safety Sciences Department Occupational Safety and Health
205 Uhler Hall Division
tnd=ana Pennsylvania 15705 Texas Department of Healm
(4,2 _,357.2561/2396 1100 West 49th Street
_c,l.free _n state) Austin, Texas 78756
(8_0_ 382'.1241 (512) 458.7254

Puerto Rico Utah
Occu#a_,cr, al Safety and Health Utah Safety and Health

C_ce Consultation Serv=ce
Pue,"to #_co Department of Labor 160 East 300 South, 3rd Floor

ane Human Resources Salt Lake City, Utah 84151-0870
505 Muno,z Rwera Avenue, 21st Floor (801) 530-6868
F_atoP,e,/PuertoR_co 00918
(809) 754.2134121 71 Vermont

Dwision of Occupational Safety
Rhode Island anO Health
D_vss_oncfOccupational Health Vermont Department of Labor and
Rt-oae _slanaDepartment of Industry

_eaJtr' 118 Stale Street
206 Cannon Buda_ng Montpeller, Vermont 05602
75 _av,s Street (802) 828-2765
ProvJaence lqhooe Island 02908

!4C_ 27";'.2438 Virginia
Virg_nza Department of Labor ancl

Industry
-. Voluntary Safety and Health Compliance

.:. 2201 West Broad Street
Richmond, Virginia 23220

;!i!i._ (804) 367-9980
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Virgin Islands
Divtsion of Occupational Safety and

Health

Virgin Islands Department of Labor
Lagoon Street

Frederiksted, Virgin Island 00840 •
(809) 772.1315

Washington
Voluntary Services
Washington Department of Labor

and Industries
1011 Plum Street, M/S HC-462

Olympia, Wash=ngton 98504
(206) 586.0961

West Vlrginla
West Virginia Department of

Labor
State CaD=tol, Building 3,

Room 319

1800 E. Washington Street
Charleston, West Virginia 25305
(304) 348.7890

Wisconsin
Sect=on of Occupational Health
W=scons=n Del3anment of Health and

Human Services
1414 E Wasntngton Avenue

_oom _12
Mad=son. Wisconsin 53703
:608') 266.8579

l,

W_scons=n DeDartment of Industry
L.al3or and Human Relations

Bureau of Safety Inspect=on
157C East Moreland Boulevard
Waukesna, W,scons=n 53186
(414) 521.5063

Wyoming
QccuDat_onai Health and Safety
State of Wyom=ng
_2..2 ','vest 25t_, Herschler Bldg
C,_evenne WyomIng 82002
(307" 777.7786
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Multiple Sources of Help

Workers' Compensation Carders And Other Insurance Companies

Many workers' compensation carriers as well as many liability and fire insurance companies conduct
periodic inspections and visits to evaluate safety and health hazards, 'Managers of small and medium-
s=zed businesses neecl to know what serv=ces are available from these sources. Contact your carrier
and see what it has to offer.

Trade Associations and Employer Groups

Because of ttle increase in iol3 safety and I_ealth awareness resulting from OSHA activities, many trade
assoc=at_ons and employer groups have put a new emphasis on safety and health matters to barter
serve their members, If you are a member of such a group, find out how it is assisting its members.
if you are not a member, f_nd out if these groups are circulating their materials to nonmembers, as
many do.

Trade Unions and Employee Group==

If your employees are organ=zecl, set up some communications, as you do _n normal labor relations,
to get cooraJnated act=on Qn hazar0s in your business, Safety and health is one area where advance
plann=ng w0tlproduce action on common goals. Many trade unions have safety and health expertise
that they are wilhng '0 snare,

The National Safety Council and Local Chapters

The Nat=ona_ Safety Counctl has a broad range of information services avaalable, If you have a local
charier e,f _he NSC. you can call or v_s_tto see hOW you can use materials pertaining to your bUS=hess,
If there _s _: chapter nearby, you can wnte

NatJonal Safety Council
444 North M_ch=gan Avenue
Chicago, Itt=no_s60611

Voluntary Protection Programs Participants Association (VPPPA)

The VP_,:, ._as members tn most states where the federal OSHA program operates, The VPPPA ts
wdhng to provfde _nformatJon and outreach to help worksites =reprove their safety and health programs,
Cha_ters of the Nat,onal Association have been formed _n several of the OSHA regions. Members of
these c,mapters are aJso wJllsng to larowoe the kind of assistance provided by the national organ=zat=on,
tn order tO Contact your regional chapter of the AssocIation, please call or write your OSHA Regional
Off:ca J_stec on page 48 Jn lh_s Section They will be able to prowde you w_th the address and
te_ecnone ".,_mDer of the chapter =nyour Region To contact the VPPPA national organization, please
wr_te :o the '3tlow=ng address request=ng the address ana telephone number of the Assoc_atlan:

Department of Labor. OSHA

D_v_s_onof Voluntary Programs
: Room N-3700

200 Const=tut=on Avenue, N.W.
Wasm_nglon, DC 20210
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Professional Associations

The following Professional Associations are an additional resource that may be dole to provide
assistance to you:

American Society of Safety Engineers
850 Busse Highway
Park Ridge, Illinois 60068

Amencan Industrial Hygiene Association
P.O. Box 8390
345 White Pond Drive
Akron, Ohio 44320

Amencan Conference of Governmental Industrial

Hygienists
6500 Glenway Avenue, Bidg, D.7
Cincinnati, Ohio 45211.4438

For Specific Medlcat Consultation

Talk to your local doctors or clinics and see if one of them will advise you on workplace medical
matters on a consulting I_asis.

You can contact your local Red Cross Chapter for assistance in first.aid training If you cannct _ocale
a local chapter, wnte:

American Nahonal Red Cross

National Headquarters
Safety Programs
18th and E Streets, N.W.

Washington, D,C+ 20006
l

Your Local Library

Many focal or un_versrry libranes contaan intormatson on specific safety ancl healm subiects pertaining
to your bus_ness.

These matenals are usually in reference rooms or technical subiect areas. Ask your librarian what is
avaJlaDie. The library may be able to ol3tam material for you, through inter.library loan, purchase, etc,

Two oasJc OuohcatJons of the National Safety Council will give you many sources of tecnn_cal
_nformat_on T_e Accloent Prevention Manual for Inclustrtal Operations is a 13as_creference book for all
safety and _ealt_ work The second, Funclamentals o! Inclustnal Hygiene, contains excellent mforma(_on
on tox+c matenals and recommenaecl health and hygiene prachces. Both of these references nave
other sources hstecl at the encl of each chapter that may help you _n solwng specific problems
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Contacting OSHA Offices

LOCAL AREA OFFICES

of OSHA AreaOffices,Theseoffices are
li'

,_.., sources of information, publications, and assistance in understanding the requirements
. of the standards,

They can furnish you the basic publications you need:

1. Job Safety and Health Protection (the OSHA workplace poster).

2, The OSHA recordkeeping requirements,

3 A copy of the appropriate set of standards,

4 A large selection of publications concerned with safe work practices, control of hazardous
substances, employer ancl employee rights and responsibilities and other subjects,

Feei free to contact these offices by phone, by mail or in person, without fear of triggering an
inspection,However, ifyou requestOSHA compliance personneltovisityour placeof business,they

are required ,,o _ssue citations if a wolat_on of an OSHA standard _sobserved, (We suggest you request
a consultation vts_t instead,)

ALABAMA COLORADO HAWAII

B_rmJngham, AL 35216 Denver, CO 80204 Honolulu, HI 96850
2047 Canyon Road.Todd Mall 1244 Speer Bird, 300 Ale Moana Btvd,.Suite 512.'
TeleDInone; (205) 731-1534 Colonnade Center, Suite 360 Telephone: (808) 541-2685

Telephone: (303) 844-5285
ALASKA IDAHO

Anchorage AK 99513.7571 CONNECTICUT Boise, ID 83903
Feceral Bidg,, L,_SCHRoom 211 Hart'ford, CT 06103 Suite 134
222 v',,es_ 7tl_ Ave., #29 Federal Office Building 3050 North Lake Harbor L,ane
Telephone (907) 271-5152 450 Main Street.Rm, 508 Telephone' (208) 334.1867

Telephone: (203) 240-3152
ARIZONA ILLINOIS
Plnoenix, AZ 85016 FLORIDA Calumet City, IL 60409
3221 Nonl_ 16th St.Suite 100 Fort Lauderdale, FL 33301 1600 167th St,.Suite 12
Te{eDnone (602) 640.2007 299 East Broward Blvd.Rm 302 Telephone: (312) 891-3800

Telephone: (305) 527-7292
At.IKANSAS Des Plaines, IL 60018
L=rtle _oc_. AP 72201 Jacksonville, FL 32216 2360 E Devon Avenue

t

Savers BiCg .Suite 828 3100 University Bird, South Suite 1010
320 wes_ Cap=tol Avenue Telephqne' (904) 791.2895 Telephone: (312) 803.4800
Telephone (50t) 378.6291

Tampa, FL 33602
CALIFORNIA 7C0 Twtggs Street.Rm 624 North Aurora, IL 60542
San l:rancLsco CA 941C5 Telephone (813) 228.2821 344 Smoke Tree Business Park
7t Stevenson SI Telephone (312) 896.8700
Surte 415 GEORGIA Peoria, IL 61614.1223

Telephone: (415) 744.6670 Tucker, GA 30084 2001 West Willow Knolls Rd
Bidg, 7, Suite 110 Sutte 101
La Vista Perimeter Office Park Telephone: (309) 671.7033

Telephone: (404) 331-4767/0353
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INDIANA MISSISSIPPI NEW MEXICO
Indianapolis, IN 46204 Jackson, MS 39269 Albuquerque, NM 87102
46 East Ohio Street.Rm, 423 Federal 810g,.Suite 1445 320 Central Ave., S,W
'elepl'tone: (317) 269.7290 110 West Capitol Street Suite 13

Telept'lone: (601) 965-4806 Telephone: (505) 776.3411
IOWA
Des Moines, IA 50309 MISSOURI NEW YORK
210 Walnut Slreet-Rm 815 Kansas City, Me 64106 Albany, NY 12207
Telephone: (515) 284.4794 911 Walnut St,.Rm. 2202 Leo W, O'Brien Federal Blclg

Telephone: (816) 426-2756 Clinton Ave & N, Pearl St
KANSAS Rm, 132
Wictl=ta, KS 67202 St, Louis, Me 63120 Telephone' (518) 472.6085
216 N Waco.Su_te B 4300 GooOfellow BlvO,.Slclg, !05E
Telephone_ (316)269.6644 Telephone: (314) 263-2749 Bayslde, NY 11361

42.40 Bell BlvO, 5th Floor

KENTUCKY MONTANA Telephone:(718) 279.9060
I:rankfOrt, t'(Y 40601 Billings, MT 59101
John C Watts Fed Blag.Rm 108 19 N 25t1"1Street Bowmansville, NY 14026
330 W.Broadway Telephone (406) 657.6649 5360 Genesee Street
Telephone: (502)227.7024 Talepl_one: (716)684.3891

NEBRASKA
LOUISIANA Omaha, NE 68106 New York, NY 10007
Baton Rouge LA 70806 Overland.Wolf BI0g,.Rm 100 90 Criurct_ Street.Rm 1407
2156 Wooadate DIve 8910 Pacific Street Telephone: (212) 2_34.9840
Hoover Annex.Su=te 200 Telephone: (402) 221.3182
Telephone: (504} 389-0474 Syracuse, NY 13260

NEVADA 100 S Clinton 8treet.Rm, 1267
MAINE Carson C_ty, NV 98701 Telephone: (315) 423-5188
Augusta, ME 04330 14t3 N Carson Blvd., 1st FloOr

S l:ederal B!cg Telephone: (702) 885-6963 Westbury, NY 11590
0 Western ,_,e =:m :2_ 990 WestDury R0.

Telephone _2_7} 622.8417 NEW HAMPSHIRE Telephone: (516) 334.3344
Concoro, NH 03301

MARYLAND F:ecleral Bic_g.._m 334 NORTH CAROLINA

E3aJtJmore _,i: C'20; 55 Pleasant Street Raleigh, NC 27601
_'eaerai 8!c_g ="_ : _C TelepnGr_e; (603) 225-1629 Century Statlon.Rm 104 '
Charles Center 31 _Cl3_(=nsPlaza 300 Fayertevllle Street Mall
Telepl_one ,33' 962.2840 NEW JERSEY Telephone' (919) 856.4770

Avenel, NJ 07001
MASSACHUSET'1S Plaza 35.Su=te 205 NORTH DAKOTA

Sf3r_ngfielc_ MA _1 t 03 1493 '1030 Saint Georges Ave Bismarck, ND 58501
1t45 Ma_n St,ee!._m ;08 Telephone: (201) 750-3270 Federal Bldg.Rm 348
Tetepnone i4'3', 785.0123 PC) Box 2439

Marltor' NJ 08053 TeteplnGne: (701) 250.4521
','valtnam MA ;:2'5,4 Marltcr, Executive Park

400.2 Tor_er' ;;Otto ;:::Ioacl,2nO ;loot 701 Route 73 South Bidg 2 OHIO
Telesncne :E' " 64"868', Telelonone: (609) 757.5181 C=ncinnatl, OH 45202

Federal Office Blclg.Rm. 4028
MICHIGAN Dover t'_J 07801 550 Maen Street
Lansing, M! 48_33 2 E B/ackwell Street Teleptnone; (513) 684.3784
300 E. MJctntga_ Ave.=m 305 Teleolncne (201) 361-4050
Telephone ;5_ 7} 37'7.1892 Cleveland, OH 44199

HasOrouck Heights, NJ 07604 Federal Office Bldg.Rm 899
MINNESOTA 500 Route 17 South.2n0 Floor 1240 East N=ntl_Street
Minneapolis MN 55401 Telephone: (201) 288-1700 Telephone: (216) 522-3818
t10 South 4tin Street.l::;lm 425
Telephone: (612) 3,48.1994 Columbus, OH 4,32i5

Fecleral Office Blclg..Rm. 620
200 N. High Street
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"_i'_Ji1,4_ Toledo, OH 43604 SOUTH CAROLINA WISCONSIN

,_!_ Federal Office Bldg.Rm. 734 Cotumb=a, SC 29201 Appleton, WI 54915

234 North Summit Street 1835 Assembly Street 2618 North Ballard Roacl
Telephone; (419) 259-7542 Rm. 1468 Telephone: (414) 734.4521

Telepl'lone: (803) 765.5904
OKLAHOMA Madison, WI 53713

.-.. Oklahoma City, OK 73102 TENNESSEE 2934 Fish Hatchery Rd.
"';.' 420 West Main Place.Suite 725 Nnhvllle, TN 37215.2809 Suite 225
. Telephone: (405) 231-5351 2002 RicharO Jones RO, Telephone; (608) 264.5388

Suite C.205

OREGON Telephone: (615) 736.5313 Milwaukee, WI 53203
Portland, OR 97204 Suite 1180
1220 S.W Third Ave.Rm 640 TEXAS 310 Wast Wisconsin Ave,

Telephone: (503) 326-2251 Austin, TX 78701 Telephone; (414) 291.3315
611 East 6th Street.Rm, 303

PENNSYLVANIA Telephone: (512) 482.5783
Allentown, PA 18102
850 N 5m Street Corpus Christi, TX 78401
Telephone: (215) 776.4220 Government Plaza.Rm. 300

400 Mann Street

Ene, PA 18501-1462 Telephone: (512) 888-3257
RothrOck Bide.

Room 408 Fort Wortrt, TX 76180.7604121 West 10th Street
North Star 2 BidgTelephone (814) 453.4351 Suite 430

8713 Airport Freeway
Hamsburg, PA 17109 Telephone: (817) 885.7025
Progress Plaza

49 N Progress Street Houston, "IX 77004
Telephone (717) 782.3902 2320 La Branch Street.Rm 1103

Telephone: (713) 750.1727
_hJlaclelph,a, PA 19106

V S C_Jstom House.Rm 242 Irving, TX 75061
Second an(3 Chestnut Street 1425 W Pioneer Drive
"_etepnone (215)597,,4955 Telephone: (214) 767.53,47

c':rtsburg," _A 15222 LubbOck, "IX 79401
'C00 Leberty Ave .Rm 2236 Federal Bldg.Rm 42!
Telephone (412) 644.2903 1205 Texas Avenue

Telephone: (806) 743-7681
= Wdkes.Barre, PA 18701

Penn Place.P,m 2005 UTAH

20 NOrth Pennsylvania Ave Salt Lake City, UT 84115
Telephone (717) 826.6538 1781 South 300 West

Telephone: (801) 524.5080
PUERTO RICO

J halo raey p_ 00918 WASHINGTON
S Courthouse & FOB Bellevue, WA 98004

Carlos Chardon St .Room 559 121 107th Ave N,E

Telephone (809) 766-5457 Telephone: (206) 442.7520

RHODE ISLAND WEST VIRGINIA
Provtclence RI 02903 Charleston, WV 25301
380 Westminster Mall 550 Eagan Street.Rm 206
Room 243 Telephone: (304) 347-5937
Telephone (401) 528.4669
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Ten Regional Offices

If you are unaDle to contact your local OSHA Area Office, you may contact the appropr,ate OSHA
Regional Office for reformation anti/or assastance

Region i Region VII
(CT," MA, ME, NH, RI, v'r',) (IA,* KS, MO, NE)
133 Por_iancl Street 911 Walnut Street
I st Floor Room 406

Boston, MA 021 t4 Kanaes City, MO 84106
Telephone: (617) 565.7t64 Telephone: (816)426.5861

Region II Region VIIi
(NJ, NY,* PR," Vl') (CO, MT, NO, SO, UT,* W'Y")
201 Varlck Street Fecteral Builcl!ng, Room 1576
Room 670 1961 Stout Street
New York, NY 10014 Denver, CO 80294

Telelonone (212) 337.2378 Telephone: (303)844.3061

Region III Region IX
(DC, DE, MD,* PA, VA," WV) (American Semoa, AZ, t CA," Guam,
Gateway Bu_lOing, Suite 2100 HI,* NV," Trust Territories of the Pacific)
3535 Market Street 71 Stevenson Street
Philaoellon,a PA 19104 Room 415
Telephone (215)596-1201 San Francisco, CA 94105

Telephone: (415) 744-6670
Region IV

(AL, FL, GA, KY," MS, NC," Region X
SC," TN') (AK,* ID, OR," WA t)
_375 _eacmtree Street, N,E 1111 ThirO Avenue, Suite 7t5
Su,te 587 Seattle, WA 98101-3212
Atlanta 3_ 3C367 Telepr_one: (206) 442.5930
Telephone _404) 347.3573

Reg=on V
(IL, IN," MI," MN," OH, Wl)
230 South 0earl:)orn Street
Room 3244

Chicago iL 60604
Tele_nor_e 3_2) 353.2220

Regson VI
(AR. LA, NM" OK, "rx')
525 3r_ Slreet
Room 5C2
0al{as "_ ,5202
TeleE)ncne ,2'_4) 767.4731

•These states ana lerrttor_es overate t_e=r own OSNA.aloprovecl log safety an0 healm programs
(Connect=cut an¢ New York Plans cover puOhC employees only) States w_th approvecl programs must
have a stanaara that _s _aent=cal to, or at least as effectNe as, the fecleral stanOarcl.
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State-Operated Compliance Programs
_;:_ The federal Occupational Safety and Health ACt encourages each state to assume the fullest
.. responsiO,lityfor the administrationand enforcement of occupationll safety and nealtl't programs,

For exam01e,federal law permitsany state to assert jurisdiction,understate law, overany occupational
safety or r_ealtnstandard not covered by e fecleral standarcl,

In addition, any state may assume responsibility for the development and enforcement of its own
occupational safetyand health stanclirds for those areas now covered by fe0eral stanclards. However,
the state must first suOmlt a plan for approval by the Labor Department's Occupational Safety and
Health A0mlnistration, Many steres nave clone so,

Certam states are now operatlng under approved stere plans. These steres may nave eclopteclthe
existing federal standards or may have developed tnelr own standarcla. Some state==also have
changed me required poster, You need to know whether you are covered by state plan operation,
or are suolect to the fe(:eral program, in order to determine wrtacnlet of standards and regulations
(fecleralor state) apply to you. The easiest way to determine tnls is to call the nearest OSHA Area
O_ice.

If you are subject to state enforcement, the OSHA Area Officewill explain this, explain whether the
state _susmg tl_efederal standards, anclprovide you witl_ informationon the poster and on the OSHA
record.keeotng requirements The OSHA Area Office wlll also refer you to the appropriate state
government office for furmer assistance

Tn,s assistance alsomay mc!udethe free on.s_teconsultationws_tsdescribed earl_er. If you are subject
t¢ state enforcen'_ent,you snoulclalso take advantage of this service.

For your ,ntormat_on,the followingare operating under OSHA.aoproved state plans, as of July I, 1989:

Alaska North Carolina
Arlzona Oregon
California Puerto R_co
_awa, Soum Carolina
;n_=ana Tennessee
_owa Utah
x,er_t_c_y Vermont
Mary_ano Varg_n_a
M,cn=gan V_rg=nislands
M_nnesota Was_,ngton
NevaOa Wyoming
_ew Mexico

't

-:_e_' _+,.,:and New York nave programs wr_cn cover only State and local government ol3eratlons.

t
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Model Policy Statements

'The Occupational Safety ancJ Health Act of 1970 clearly states our common goal of safe and healthful
working condtt0ons, The safety and healtl_ of our employees continues to De the first
consideration in the operation of th_s I_usiness.'

'Salety and health in our business must be a part of every operation. Without question _t _s every
employee's responsibility at all levels,*

'It is the intent of tl_Is company to comply with all laws, To clo this we must constantly be aware of
conditions _n all work areas that can procluce injuries. No employee is required to work at a
job he or she knows is not safe or healthful, Your cooperation in detecting hazards and, an turn,
controlling them _s a condition of your employment, Inform your supervisor immechately of any
situation beyoncl your al:)dity or aumot_ty to correct,*

*The personal safety and health of each employee of thms company is of primary _mponance. The
prevention of occupatlonally.inauced _niuries and illnesses _s of such consequence that _t will De g_ven
precedence over operating productsvity whenever necessary, To the greatest degree possible
management will prowcle all mechanical and physical facilities required for person,_l safety and heals
in keeping w_th the highest standards.'

'We wdl maintaIn a safety and health program conforming to the best practices of organizations of
this type, To be successful, such a program must embo_ the proper attitucles toward inlury
and dlness prevention on the part of supervisors anti employees, It also requires cooperatton _n all
safety and health matters, not only Oerween supervisor and employee, but also between each
empJoyee and ms or her CO-workers+Only through such a cooperative effort can a safety program tr_
the _est interest of all l_e established and preserved.'

'Cur cDlectsve _s a safety and I_ealtr_ program that will recluce the numOer of mlur_es and dlnesses tc
an ac_solute m_n_mum, not merely _n _eep_ng w_th, 13ut surpassing, the 13est expenence of
operations sfmdar to ours, Our goal _szero accadents and _nlurms.'

'G_r safe,,",.,,and r_ealt_ program w=ll ,nclucle:

. P'ov_o_ng mechanical ancl physical safeguards to the maximum extent possible,

. ConOuc_ng a program of safety ancl heal'h _nspect=ons to find and ehm_nate unsafe work=rig
COnO,t=onsor pract=ces, to control health hazards, and to comply fully w_th the safety and health
slandarOs for every jot3,

• _'a_Ping all employees =ngood safety and health practtces

. :.cv_o_ng necessary personal protect=ve equipment an(: ,nstruct_ons for _tSuse and care

. ".eve_ol3_ng and enforctng safety anti health rules ancl requiring that employees cooperate w_th
t'ese rules as a condtt_on of employment

• _vestgat_ng, promptly and morougrfly, every accident to find out what caused _t and to correct
the proDtern SO t_at _twont happen aga=n

. Sert=ng up a system of recognition and awards for outstanding safety serv=ce or performance,'
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'We recognzze that the responsibilities for safety and health are shared:

• The employer accepts the responsibility for leadership of the safety and health program, for _ts
effecteveness and improvement, and for providing the safeguards required to ensure safe conditions.

• Supervisors are responsible for developing the proper amtudes toward safety and health in
themselves ancl in those they supervise, and for ensuring that all operations are performed w_th
the utmost regard for the safety and health of all personnel involved, including themselves.

• Employees are responsible for wholehearted, genuine operation w_th all aspects of the safety and
health program including compliance with all rules and regulat_on..and for continuously practicing
safety whele performing their duties,'

Codes of Safe Practices

This is a suggested code. It is general in nature and inclusive of many types of small busaness
achvities. It asintended only as a model which you can redraft to clescnbe your own particular
work environment,

GENERAL POLICY

t All employees of thfs firm shall follow these safe practices rules, render every possible a_d to
safe operat_cns, an(3 report all unsafe conditions or practices to the supervisor/employer.

2. Superwsors shall insist that employees observe and obey every rule, regulation and order
necessary to the s&fe conduct of the work, and shall take such action necessary to obtain
compliance.

3 All employees shall be g_ven frequent accident prevention inst:uct_ons, Instructions, practice
drdls and arttcles concermng workplace safety and health shall be given at least once every

working days.

4 Anyone known tO be under the _nfluence of alcohol and/or drugs shall not De allow=_j on the lob
wr,_le _n that concht_or_ Persons w_th symptoms of alcohol and/or drug at: ...,¢ are encouraged to
,3Jscuss personal or work.related problems with the superv_sorlemployer.

5 ,",_oone shall knowingly be permitted or requared to work while his or her abihty or alertness _s'
_m!_a_redby fatigue, illness or other causes that might expose the _ndivldual or others to _nlury

6 Employees should be alert to see that all guards and other protect=re devices are in proper places
and adlusted, and snail report defictenc_es. Approved protective equipment shall be worn _n
specJfled work areas.

7 Horseplay scuffhng anO other acts which tend to endanger Ihe safety or well.being of employees
are prontb=tecl

0

8 Work snail be well planned and supervised to prevent tnluries when working with equapment and
nandhng heavy materials When =iftangheavy oblects, employees should bend theft knees an(:l
use the large muscles of the leg tnstead of the smaller muscles of the back Back _nlur=es are
lhe most frequent and ollen the most persistent and painful type of workplace iniury.
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9. Workers shall not handle or tamper with any electrical equipment, machinery or air or wa(er lines
Jn a manner not within the scope of their duties, unless they have recmvecl instructions from their
supervisor/employer.

10 All inluries shall be reported promptly to the supervisor/employer so that arrangements can be
made for medical and/or first-aid treatment. First-aid materials are located in , emergency,
fire. ambulance, rescue squad, and doctor's telephone numDers are located on __, and tire
extinguishers are located at ..__._.

SUGGESTED SAFETY RULES

• Do not throw material, tools or other objects from heights (whether structures or buildings) until
oroper precautions are taken to protect others from the falling object hazard.

• v'vasn thoroughly alter handling =nluriOusor poisonous substances.

• 3asottne snail not be used for cleaning purposes.

• Arrange work SO t_at you are able to face ladder and use I:,oth hands while climbing.

USE OF TOOLS AND EQUIPMENT

. Keer_ races of hammers in good condition to avoId flying nails and bruised fingers.

• =,ies shah De ec_,_poed w_th handles: never use a file as a punch or pry.

• 3c not _se a screwdnver as a cmlsel.

• -- _C, _ cr rowe, porlable e{ectnc tools by the power cords, use a rope. Oo not leave the
:',cs ct ,_ese ,_ s where cars or trucks wdl run over them

M;.,-HINERY AND VEHICLES

• -- no'. attempt _c operate machinery or equipment w,thout special permission, unless it is one ot
,c..r ,eg_tar au'_es

• _3c,se or trayec c:oth_ng, dangling ttes. finger nngs. ets must not be worn around moving
-acr,,r.er',, cr other places mey can get caught.

• '.'a-'-',re,', s_ail -'c,' De repasted or ad!usted whde fn o0erat_cn

(DS_A Job Safety and Health Standards

--e,e a,e ,",ee se_a'a,e sets of standards General Industry I29 CFR 1910), Construction (29 CFA
":2': a_c M,a,.'me ._m_oyment _29 CF_ 1915.1919), They are available Jn two ways:

............... :'Joy of the OSHA standards for Genera_ Industry. Construction or Martt=me
E_£_oymem ma,, 3e obtained from me OSHA office nearest you. Please Include a seif,_Y_e_
ma,ling lal_et to assist In answering your request.
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.," 2. General Inclustry Stanclarcls and Interpretations are available as Volume I, of the Occupat=onal Safety
=. and Health Subscription Service at a cost of $3000. Construct=on Stanclards and Interpretations are

,_ Volume III at $8,00. Maritime Standards and Interpretations are Volume II at $7.50. The cost-=,.,
.'_ includes updated material sent periodically for an inclefinite period of time. Make check payable to

the Superintendent of Documents, and mail your order to:

Superintendent of Documents
Government Printing Office
Washington, D.C. 20402

Note: DO NOT SEND MONEY (checks. money orders, etc.) TO OSHA. All purchase items are
available from the Superintendent of Documents only. Contact that office directly.

After you nave obtained a copy of the current standards, those that apply to your business can be
tdentlfied easily by a process of elimination. Read the introductson to the subpart I_ead=ng, then analyze
the possable hazards mentioned, but only in terms of your workplace, your equipment, your materials
and your employees.

For example, _f you are engaged in retail trade or service and you do not have compressed gases,
flammables or explosives on your premises, you can eliminate Hazardous Materials (Subpart H)
as not applyIng to your business.

Most small businesses need to pay particular attention to the follOwing:

Walklng.WerkBng Surfaces (Subpart D)

Means of Egress (SuDpart E)

Occu_attonal Health and Enwronmental Control (Subpart G)

F_re _rotect=on (Sulupart L)

,Matenals _a_Ci,ng and Storage (Subpart N1

A¢13_cabJ,,tv Of ctner standards depends on the functtons of your business. '

If you nave any l_roblems determ_n=ng whether a standard =s applicable to your workplace, you may'
contact the nearest QSHA Area Office for assistance. Staff there should be able to answer any
questions you may have about standards, as well as g_ve you general gu=delines on methods of
tmpiement=ng them _n your workplace.
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Financing Workplace Improvement

The Small Business Administration (SBA) is authorized to make loans to assist small businesses to meet
OSHA standards, Because SBA's definition of a 'small' business varies from industry to industry, it is
advisable to contact your local SBA field office and ask whether you qualify,

If you have not been inspected by OSHA, now is the time to seek consultation to learn whether your
workplace will require any improvements.and how much the improvements are going to cost This can
be done by calling your OSHA Regional Office, Staff there can assist you in assessing what
improvements are needed and which standards relate to the condition(s) to be corrected

A helpful hint, if you decide to apply for an SBA loan: experience indicates that most delays in
processing SBA/OSHA loans are clue to applications which either do not (1) adequately descnbe each
workplace condition to be corrected and identify one or more OSHA standard(s) applicable to the
condition to be corrected, or (2) provide a reasonable estimate of the cost of correct each condition.

In most cases, safety hazards can be corrected without financial assistance. Health hazards may be
more costly to correct. The age and condition of the building and equipment are major factors to be
considered.

Interest rate information on SBA loans may be obtained from any SBA office. They fluctuate but are
generally lower than you can obtain elsewhere.

In addi'L=on, you may wish to consult your own bank. It pays to shop around for loans.

And don't forget to check w=th your accountant at income tax time, since safety and healm
improvements generally can be expended or depreciated,

!
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GENERAL ENVIRONMENTAL CONTROLS

PURPOSE

The purpose of this lesson is to acquaint the participant with Subpart j. General Environmental
Controls.

OBJE_

1. List three of the topics covered under both OSHA and DOE order sanitation requirements.

2. State one of the most commonly cited violations of Subpart J.

3. List the three classifications and color coding schemes of accident prevention signs.

REFERENCES

1. 29 CFR 1910 General Safety and Health Standards, Department of Labor

DURATION
One hour

INSTRUCTOR MATERIALS
Course manu',dwith instructors notes

Overhead projector/viewer assembly
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General Environmental Controls

Objectives

1. List 3 of the topics covered under both
OSHA and DOE Order sanitation
requirements.

2. State 1 of the most commonly cited
violations of Subpart J.

3. List the 3 classifications and color coding
schemes of accident preventions signs.

2

i

General Environmental Controls

Sanitation---1910.141 (a) (3)

II Housekeeping"

• Workrooms shall be maintained
as clean as possible

• Floors shall be kept dry. In wet
processes, drainage and false
floors, platforms or mats shall be
used

• Passageways shall be kept free of
protruding nails, boards and
unnecessary holes
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(]t4qNmillrlvlmnn_nUiI Clnlrllll

Sanltatio_1910.141 (a)

(4) Waste Disposal: Waste shall be disposed
of in s manner which does not create s
menace to health, and disposed of in a
covered, leak-free container.

(5) Vermin Control: Workplaces shall be
maintained to prevent infestation by
rodents, if they are found, an
extermination program is required.

4
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General Environmental Control8

Water Supply---1910.141(b)

ii Potable water shall:

• be provided In all places of
employment for drlnklng,
washlng, cooklng, and personal
service rooms

. be dispensed under sanltary
condltions and be equipped wlth
a tap

I

General Environmental Controls

Water Supply---1910.141(b)

II Non-potable water systems shall:

• be posted or clearly marked to
indicate that It Is unsafe for
drinking, washing, cook!ng, etc.

• be constructed so as to prevent
backflow or backslphonage Into a
potable water system
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Geneflll lnvlronmental Contrele

Toilet Facllltle_1910,141(c)

II Tollet facllltles shall:

• be provlded In all places of
employment

. be based on the number of
employees of each sex

• be separate for each sex
• contain water closets which

contain e door and walls to
assure privacy

?
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General Envlronmenlal Controll

L,avatorles--1910,141(d)(2)

III Lavatories shall:

. be made available In all places of
employment

• be provided with hot and cold
running water

• be provided with hand soap

• be provided with Individual hand
towels or clean cont!nuous cloth
toweling

|

General Envlronment=lControls

Showers---1910.141(d)(3)

II Where showers are required:

• one shower shall be provided for
each 10 employees of each sex
who are required to shower
during the same shift

• soap shall be provided

• they shall be provided with hot
and cold water feeding a common
line

9
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GenerII Environmental

Change Rooms--1910.141(e)

I Change rooms shall be provided
when proteotlvs ©lothlngII
required Separate itorage
fa©llltlei for street clothes and
proteotlve olothlng shall be
provided

10
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Gemmll lnvlr(xlmefltll CmltrOll

Food and Beverage Consumption on
P remlses--1910.141 (g)

I Where food and beverage consumption
occurI on work premlIes:
. It Ii not allowed In toilet room or areaI

which contain toxic material
. receptacles shall be provided for the

disposal of waste food, be emptied at
least once each working day, and
maintained in a sanitary condition

• food may not be stored In toilet rooms
or areas which contain toxic materials

11

General Environmental Contrott

Food Handling--1910.141 (h)

I Food service facilities shall:

. use sound hygienic principles
. serve food In such a manner as to

protect against contamination

12



O,n,rll Invlronntni, l

Safety Color Code for Marking
Physical Hazards

II 1910.144(8)(1) requires that the
color red be used to Identify:

• Fire protection equipment and
apparatus

. Danger

• Stop

11
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Gener|l iinvlronmefltlll CofllrOtl

Safety Color Code for Marking
Physical Hazards

Ill 1910.144 requires that the color
yellow be used to Identify:
, Caution

. Physical hazards such as
"striking against," "stumbling,"
"falling," "tripping," and "caught
In between."

14
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Oenerll Environmental Control|

Specifications for Accident Prevention
Signs and Tags--1910.145

IB Classification of Signs:

. Danger

. Caution

. Safety Instruction

15
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GeeemlIr_lrtmew_ ¢tmV_

Sign Colors

II Danger Sign|:

• Red, white and black

II Caution Signs:

• Yellow background; black panel
with yellow letters

II Safety Instruction signs:

, White background; green panel
with white letters

1l
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Slow-Moving Vehicle Emblem
1910.14S(d)(10)

Fluorescent Dark Red

Yellow.Orange Reflective

Triangle Border
14"

, I

I
I 16" ' I

1t
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i Genii'ill|nvlronmenlllContrOtl

Biological Hazard Signs

II 1910.145 (e)(4) Used to signify the
actual or potential presence of a
biohazard, and to Identify
equipment, containers, rooms,
materials, experimental animals, or
combinations thereof, which
contain, or are contaminated with
viable hazardous agents

1|
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General |nvircmmentli Controie

Accident Prevention Tags--1910.145(f)

il Accident prevention tags shall be
d'Ute .

" aS a means to prevent accidental
Injury or illness to employees
exposed to hazardous conditions,
equipment or operations which
are not readily apparent

• until the Identified hazard Is
eliminated

• only where other signs, guarding
or protection are not In use +,
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O4mMll Environmental Controls

Biological Hazard--1910.145(f)(8)(i)

II Identifies the actual or potential
presence of a biological haDrd in
equipment, containers, rooms, or
experimental animals

ill Tags shall use the biological
hazard symbol configuration

II Recommended colors are
fluorescent orange or orange-red,
with lettering or symbols in a
contrasting color

20
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Gonerll Environmental Conlrotl

Most Frequently Cited Violations

II 1910.141(a)(4)(ii)

II 1910.141(g)(2)

II 1910.141(a)(4)(I)

El 1910.145(f)(8)(I)

II 1910.145(c)(3)

2t
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1910.146 PERMr_ REQUIRED CONHNED SPA_

'rERMIrtALOIIJECTIV'E
The purpose of this lesson is to acquaint the participant with the provisions of the Notice of Propo_d
Rulemaking regardingconfined spaces, 29 CFR 1910.146.

ENA_B_G OBJE_
1. Given a situation involving potential permit requiredeon_ed spaces, apply correctstandards

from 29 CFR 1910.146. Determine if the situation is in compliance with appropriateregulations,

2. State the duties and responsibilities of a confined space entry attendant.

3. List three conditions underwhich the attendantmust orderevacuation of the confined space.

4. State three responsibilities of an individual who authorizes a confined space entry,

REFERENCES

1. 29 CFR 1910.146 Permit Required Confined Spaces

2. 29 C_ 1910 General Safety and Health Standards, Department of Labor

3. Accident PreventionManualforIndustrialOperations: 9th ed. Vol I
Engineering and Technology, National Safety Council

4, Accident Prevcntiorl Manual for Industrial Operations: 9th ed. Vol II
Administration and Programs, National Safety council

5. 29 CFR 1926 Safety and Health Regulations for Construction, Department of Labor

6. Supe_'isprs' Safew Manual. 7th ed. National Safety.Council

7. "Safety Requirements for Working in Tanks and other Confined Spaces" American National
Standards Institute (ANSI)Z117.1-1989.

DURATION
Two hours

INSTRUCTOR MATERIALS
Cour_ manual with instructors notes

Overhead projector/viewer assembly
VCR,q'V
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1910.146 Permit
Required Confined

Spaces--A Final
Standard

January 14, 1993

Objectives

1. Given a situation involving potential
permit required confined spaces, apply
correct standards from 29 CFR 1910.146.
Determine if the situation is in

compliance with appropriate regulations.

2. State the duties and responsibilities of a
confined space entry attendant.

Confined Spaces

Objectives

3 List three conditions under which the
attendant must order evacuation of the

confined space.

4, State three responsibilities of an
individual who authorizes a confined
space entry.



Confined $1:e_m

Permit Required Confined Space

Signed January 6, 1993

Published January 14, 1993

Effective Date April 15, 1993
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Confined Spaces

Permit Required Confined Space

II 1910.146(b) Confined means s
space that:

• Is large enough so that an
employee can enter and work

• has limited means for entry or
exit

• is not designed for continuous
occupancy

5

Confined Space4

Characteristics of a Permit Required
Confined Space

II Contains or has potential for
hazardous atmosphere

II Contains the potential for
engulfment

II Has a configuration such that an
entrant could be trapped or
asphyxiated

il Contains any other recognized
serious Safety or Health Hazard

S
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Confined $m

Confined Space Entry

II 1910.146(b)

• Passing through an opening Into
a permit required confined space

• Entry has occurred as soon as
any part of entrants' body breaks
the plane of opening Into the
space

Confined Spaces

Hazardous Atmosphere

II 1910.146(b)

• May expose employees to
risk of death or incapacitation

• May impair ability of self
rescue

Confined Spaces

Hazardous Atmosphere

i 1910.146(b)

• Flammable gas, vapor or mist in
excess of 10% of its LEL

• Combustible dust at or above LEL

• Oxygen below 19.5% or above 23.5%

• Airborne concentrations with
potential to exceed PELs

• Any IDLH condition

0
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Confined $pec_
i

General Requlrements 1910.146(c)

(1) Hazard Identification

(2) Hazard control

(3) Permit system

(4) Employee Information

(5) Prevention of
unauthorized entry

10
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Confined SI:_:N

General Requirements

(6) Employee training

(7) Equipment

(8) Rescue

(9) Protection from external
hazards

(10) Duty to other employers

ConfinedSpaces

General Requirements

(10) Contractor/Multi-Employer
Coordination

• Identified hazards
L

• Precautions and procedures

• Coordinate entry operations

• Debrief at conclusion of entry
operations

i 12
i
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Confined Spli_i

1910.146(d) Permit Required
Confined Space Program

II Prevent unauthorized entry

II Identify and evaluate hazards prior
to entry

II Develop and Implement procedures
and practices for SAFE permit
entry operations

13

Confined Spaces

Permit Required Confined
Space Program

• Testing/monitoring equipment and
procedures

• Rescue services and communication

• Rescue equipment provided

• Communication equipment and
procedures

• PPE

14

Confined Spaces

Permit Required Confined
Space Program

• Lighting

• Barriers; shields for
traffic/pedestrians

• Provisions for safe
entry; exit

• Any other necessary
equipment

15
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connned Ipwm

Permit Required Confined
Space Program

l Shall Include the following information:
• Hazards of the spaceI

• Isolation measures

• Acceptable environmental conditions
• Hazard Controls

• LOTO

• Flushing lines or vessels

• Ventilating or Inerting
is

Confined Speeee

Permit Required Confined
Space Program

B Testing before entry is
authorized

• Use direct reading
equipment

• Oxygen FIRST

• Combustibles, gases and
vapors

• Toxics, gases and vapors

17

Confined Spaces

Permit Required Confined
Space Program

II Attendants required for entry

II Develop and Implement permit
system that includes

• preparation
• issuance

• use

• cancellation

l Annual program review
111
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Confined $pNu

1910.146(f)
Confined Space Entry Perrnlts

m Identity of the permit space

m Duration of permit

m Purpose and date of entry

m Authorized entrants and eligible
attendants (by name)

m Name and authorizing signature

19
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ConflmKlSpeCK

Confined Space Entry Permits

m Hazards of space
m Hazard control measures

' m Acceptable entry conditions
m Test results

20

Confined Spaces

Confined Space Entry Permits

m Rescue and emergency services

m PPE required

m Other necessary information

m Other permit information
(Hot work, LOTO)

21
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Confined llpesee

1910.146(g)
Tralnlng and Dutles of Entrants

n Before asalgnment

II Before change In dutlea

II Whenever operatlons change
II Whenever clevlationsfrom

procedures occur

II Inadequaclea In program are noted

- ,,iii i J i L:

Cmiflned ltp41c_e

Training and Duties of Entrants

II Establish employee
proficiency

II Employer certification

23

Confined Speces

Training and Duties of Entrants

(I) Hazard recognltlon

(2) Communication

(3) Personal Protectlve
Equipment (PPE)

(4) Self-Rescue

24
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Tralnlng and Dutles of Attendants

B Attendants shall:

• Remain outside permit space at
all times during entry operations

• Maintain an accurate count of all
persons in the space

• Receive training

• Hazard recognition

• Monitor activities for safety

2S
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Confined Speoee

Attendant Communication

II Maintain effective and continuous
contact

II Immediate evacuation shall be
ensured when attendant:

• Observes a prohibited condition
• Detects behavioral effects of

exposure
• Detects an uncontrolled hazard in

the permit space
26

Confined Spaces

1910.1460)
Duties of Entry Supervisors

II Know hazards

II Inspect permlt before slgnlng

n Ensure entry operations follow
permit

II Deal with unauthorized entry

II Cancel permit If condltlons warrant
II Removes unauthorized Indlvlduals

27
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Cxmflnodilp_mo

1910.14S(k)
Rescue and Emergency Services

m DON'T BECOME ANOTHER
VICTIMll

II 60% of all fatalities ere roscuorsl

II Notify emergency personnel

m Use rescue equipment provided

|t

Confinedlltmm_

Rescue and Emergency Services

II All employers with
employees entering permit
required confined spaces
must provide for rescue

2¢
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Confined Sl_¢n

Rescue and Emergency Services

II Rescue Service

• Trained for assigned duties

• Properly equipped

• Annual practice rescues

30
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Rescue and Emergency Servlces

II Membership Qualifioationl:
. ill trained In baalo first aid

and CPR

• at least one member with .
ourrent first aid and CPR
certification

1i

' ' ' ' : ...... ' II II I I Irlrlll I]1 H[ IH:I

C_fln_l Sixwee

Rescueand Emergency Services

II Retrieval systems or methods
required

II Chest or full body harnesses with
retrieval line

II Wristlets authorized in limited
situations

II Retrieval line attached to
mechanical device or fixed point
outside space

II Mechanical device required for
spaces deeper than 5 feet :_

iiii i ii i! i 11____ L.
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:.:'aughf_}{3)of _ sac_an has been (S) Cammumc_tes with au_orLz_ perm.'-tspec_ du_,=g en_/oae.,'sc':_ms:
:::==_;ed. The cer',_m:Lon sha_ en_jnr_ as =ecsssa_.to mc,_:or _,an, and
:n.*'e.t=_c_ e=_l,_-ee's name, _e _artts a.zldto ele_ entrantsoi t_eneed (5} Deter"..._,-es,whenever
._zacc.resor _mzLs a.__e u'-a_ers, a.u= to evac'aazethe spaceunder parsgrsph ,-espa_tb_t'v ."or= :e.,-'_ztsz3eceend'7
:od._:escf_g. The _.--.'_o= {i)[S)ofthissecuon: o_entionis_r_uiez_eda.ud'.,tmzer'.'als

beav_le _r Lr_ec_ca by (S) Mammz'sac:=v_tiesL_icie and aJc*.atedbv_ _"ds sna acenCcns
nplayees and _ au_ar..=ed outside t_s specstocietermmei.fR is per_r'mr_a .m_h_,"__s s.z_zc_,',,.hatenU"/
,aresen_t.ives. ._e for en_zmzsto remainin theszmc_ operaclons_ms£n c.c-',._z_entwith terms
ih) D'Jt_ o_c=_an=ed e_n,a_t._ The and _ theeu__ enmm_ to o_theem_.rp_ and tZ_t accex_table
-_o!ayew_ ensurethat all eveEuats the permit s_c.a _.._i_ze|y enu'v condi_ans are mainlined."
_onzsd ez:_znt_: traderany at'_ following c.onRition._ (ElRescuea_.d e_srzenc'y service.a.(I]
(1}Y.nowthe ha.zazd__t,_tmay b_ (1]_the az*,.en_=_Zdezec'_a prohibitedT_aefoLlow'roBre_ui.mmentsapply to
csd dur_,._ end-'/, i=c_u_tu g ccnd/Lion: empio)'ers w_ have e=p|oyees enter
ioz',,,_._z_onon the mode. siens or (Li]_ the anenda_t dete_.s the per-_t spaces to per:'or-_ .-,_cue
-_pmms,andcon.,_equencssofthe beha,.'im'z[effec_oihazardexposuzein services.
_oxux'e: an authorized enmmU (i]The empln.v_- _ ensure _t._:
(2} P_perly use equipment as (ELi)_ the attendant detect_a situation each member of the rescue _rvica is
_'._'ed by paragraph (d](4} of this ou_ide the space that could endanger provided wRh. and is tra_Ki to
_:ion: the authozized entrants:or . properly, the perso=_ protsc_ve
(3) Communicatewiththbe_Isndant [iv) If the acten_z cannot eHacl:besly equ_pmen_and rests e_pment

and sa_elyp_ alltheduties necesssr 7 forn:m]cLngrescues h'om
necessaz7 toenable the enendant to re_ underpsmgn_h {i}of thisamtat en_zt statue and to enable the- . permit speceL _

secctam (ii} Each member at the rescueser_
:en_t to a]en entnmts o_ the need m (7] Sumzman rescue and other
'acua_ the s_aca as _cL by " shall be trained _ perform the arraignedemergency services es s_on as the rescue du_u. Ean].hmember of the •_-agraphCi]Cd}ofthisse=inn:
(4} .,_J_rtthe attendant whenever:, et_endsnt determmes that auth_,-Lzed rs_'ue _ _ s.Ls_receiv_ the
(H The ent:c_utrecogm_e any encrents may need usistsnce to _rpe L--am_g_ of au_oriz_ enmmts

from _nit specs hszm'ds: underpm_.graph (_ at'this section.
znzL_ sign at symptom ofeucposum m . •(8) Takes the following ec_ns when (_) _ m_mb_r of the rescue-bm_raus qicuaCion,or •
(LL}The ezzmmz,ct_ aproh_biied unauthorized persone approachor enter servic__ pmczic_,m_ permit -a .L_'mit _ wilLieeum/is _mderw,_ spaceresc'.m_axbeas_once evm-yI2. •nditian: and (i)Warn _bemmuthm'=i_lpe_wns manz_a,]mymeen_ofsimulau_iz_ue -
(S}Exit_'omtlzep_'m_t'soaceas. that they must zm7 ewayfzamthe ". apm.zmmzzmw]_:!z t_myremove ......,.Lc2r.lysspassiblawh_uevm': , , . permit s_csv: :_,_. -._ ;=:. ,.-..;_.--. . :-.'.'-L",
(l]Ano_ewtoovaczzamlse_venby :: (_I)Advis_t_,-,,,,U_psrSoms- dumm/w.man/k£uLm-_p,moa._ . . '
e anenda_t az _ enu'y su_r. that. _ must emt _y i/theft fi'am the ac_ perzmt s-pac_ oz"_om
(ii].'r_.emn-ant _ any . hnve enmz_Lthe permi't_ and - '. rep_ntazivepermit spa,cs_ .""........
u-araBszsnatsymptom o_axposu_ to (_) _ tim eu_h_ mmun_r • Reprmanm_v_pemn.itspacesska_ with
_u= =itu_u, - . • . " , end the entry _i/_maud=mz_ ' respect m openm_z/_e, _e/o=. - • • '
(LLilT_eemmmt demcmap_ ,.' z_rsouslmve_thema'mitspac_:: ". and_'bLllW-simu/sm_etTpes°f .:- " i- :'.'i
_n_ticz_ar " . .' _..: . ........ ; " (9)Per/'orm_non-entz7_cu_a a_ -.'. _..permit spacesfrom which x'escuais to "
ffy).,_, evacz_._= ,c_nz_L ' ,spec/£z_byd_emplm/edemscus ,-,7..:-bepe_ozmod,......::" '-,:--._'. "'.'.
_iJ_m'es af_e.nauzz_ Z_o emptoyer proceduze: and " • .... . • ..:. - • - -., (iv} Each member oftherescueservice" • • ",
all easu_ t_t each emm_azm -. {10}Per_rm_ no du_im thst mi_bx ... _ be tn_e_ in basic fi.-st-.dd md in -

(1)Knows the Emzzu'd_th_ may b_ Lmer_re with ttm atmudant's primary cardiopulmanary resuscitation _At -:sd during entr7, inc,ludlag • ,. " ' duty to manitm' and prmsct t/_ . least one member ot'tlm re_cue ' ......
:'armenianan the mode, signs or author'iz_ enmmm . " .- . holding ,m=Teutcs_ficatiau in first aid - ..
mptoms, and cans_I_ o/ the . • {j)Dt_ofen_/__The'..- endinC-_RaballbeavaLl_Ie. "'-'- ' ""
z)osm'e;..... : ....... -.._ employers]:adlensumthatear,,_enn 7 "-(2}.Whenan.employer_ost
_2]x,,ewar_ d pebble be_v_oraL suz_,mon . ' employer) zn-a_u to have persons
"ec:mof ]mza.,-dexp.om.u-em au_ attzed {1] _now_ Lhebazm'c_tbaX_y be ocher then the host emp_yer's
crem_ f_:od' dm-laBenu'y,including- . employeespez'&n-mpermit Sl_C_ rescue.
_3]C,aam_uo_y m_L_mms an -" ta/orm_o_ on the mode, _ = • " the host employer sha.].h .... ." _,
=_z_coumd-,.h_ea_m_ symptoms,_udconsequencesot_e ,. ".. (/}In/urmtherescu__ofthe - . :'.'-,

pe=-mitspecs mzden.mzre__ _ " -"exposure; .. _"
used to Ld_mU._'m.zdu_imd .... . ('2)Verifies, by ch_zig t_t _ ' -on topez_xmm_cuaaxtl_ho_hazardsthey may con/z_nt when called...... .....

tnm_ uader _ph (i_(4}d this . appmprla_ entr/_ ha_s been made on employer', facility, az_. -' ..... ' - ' ..
=:tun=:mu-smlyidsuctflmwhoiam • ._eperunt.t_t'it_zT_=Lfiedb_t_ ' ([i)]_ovideth_rescueserv_cewith " •

o permit sp_t_; " L .... " permit havebeenc:az_z,,_:z_and that all _ toallpermitspacesRomwhich :I4) ,z_ezzzeLusout.side _rm/t spac_ pz'zx:e_m'e_and equ_mmzt s-pecked by rescue may be ne¢:sssary so that tha
entry op_o_ uaUi _io_i the l:,m_t me Lap/_ l_om oa_ ro_ue _m-vi_ c_m develop _p_p_m

ane=dant_ -_ ' the permit and aUow/ng entryto beS£u: rescue phum and prsci:ics resume
" (3]"Terminate= the mZzTand cancels "'".o1:_tions, ..... . ' :..... ' "

_m:_.s_z/lows zmmcumte=cry_z"zmc_.Wh__ e=z_, pm_t e=_, the permit u r_cp,dn_LbYperagnph • {3)To tac_tz_ noa-enCryre_-_, =
,u,_, mey eater epm_t spas co CeXS)ot this secclom ' - _' . . " •mmevd systems, or methods shall be :
_=p_ar,,,Q_ift_ bay,,b,,eam,Az_ (4 }Vez'i£z_th_ rsscz_ services srs • u._ whenevm, m'_authoxiz_ entreat .'!
_Lequipped_a'_ oom-smm_u ev_Leble end that ths mmns _-" enterse permit space, unle_ the
_zecl by pm_pmph(EX_,}a/tl_ z_cu_ s'u,mmanJ_zg_em are ooerabLe: . rsCz'is-,,_em.dom_mtwould _ the :',
.i_r_"_o_nmLimm_.req_n-ectby C_)R_m_v_m_m_m_,c_m_edLm:ti_ud._ovemilri_i_ 'at euu'yo1"would nm
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CONFINED SPACE SUMMARY

ANSI Zl17.1-1989

SCOPE

Applies to entry, exiting, and working in confined spa_ at normal atmospheric
pressure with the exception of: underground mining, caisson work, tunneling, and
othersimilartasksthathaveestablishednationalco_us standards.

DE mON

A confinedspaceisan enclosedareathat:
• itsprimaryfunctionissomethingotherthanhuman

occupancy,and
• hasrestrictedentryand exit,and
• may containpotentialorknown hazards

MAJOR PROVISIONS

3.1 A survey,shallbe conductedofthepremiseoroperation,or
bothtoident_ confinedspacesasdefinedinthisstandard.

3.2 Hazardsshallbe identifiedforeachconfinedspace.A review
.challinclude,butnotlimitedto:

• Physicalcharacteristics,configuration,and location.of
theconfinedspace

• Existingand potentialhazards,suchas
I)Oxygen deficiency
2)Flammable/explosiveatmospheres
3)Toxicatmospheres

• Biologicalhazards
• Mechanicalhazards(auger,rotatinggears,etc..)

34 Basedon theevaluationofthehazards,a qualifiedperson
shallclassifytheconfinedspaceasa permlt-required
confinedspace(PRCS)ornon-permitconfinedspace(NPCS).



PRCS -A confined space which afterevaluation has actual or potential ha_rds which have
been determined to require written autho_tion for entry.

NPCS -A space which, by configuration, meets the definition of a confl"nedspace but
which after evaluation is found to have little potential for generation of hazards or has the
hazards abated by engineering controls.

5.1 Entry permit for PRCS shall include:
• Date of entry
• Location of entry
• Type work to be perfo_ed in the confined space
• Hazar_ to be controUedor eliminated prior to entry
• Safety equipment required
• Safety precautions required to the Job
• Type of atmospherictestsand the resultsof thosetests
• Type of rescueequipment that will be needed
• Duration for the permit
• Space for approval authority

6.0 Atmospheres must be tested in confined space before entry.
Recommended sequence is oxygen, flammability, toxic.

6.1.2 Further tests shall be conducted with the ventilation system
on. (To ensure ventilation does not introduce engine exhaust
and other toxic g_ses)

6.1.3 If the confine space is vacated for any significant time
period,retestingofatmosphereshall be conducted.

¢

6,3 Acceptablelimits:
• Oxygen- 19.5% To 23.5%
• Flammability- less than !0% of the LEL
• Toxic- less than recognized exposure limits (OSHA,
ACGI'H, MSDS, etc...)

7.2 Attendants shall be stationed outside any PRCS

7.3 Attendants and occupants shall remain in constant two way
communication

8.1 Allenergysourcewhicharepotentiallyhazardousshallbe
lockedout,disconnected,relieved,and/orrestrainedbefore

any entryintoconfinedspaces.



8.2 Methodsand meansshallbeselectedand usedtopreventflammable,toxic,
irritating,oroxygendisplacinggasesand vaporsfrom enteringthespace.
Allhazardousmaterial,highpressure,hightemperatureand otherpiping
thatcouldintroducea hazardshallbe isolatedby blinding,disconnection,
removal,ordoubleblockandbleedasneededtopreventofmaterial(s)and
hazardouscontaminants.

8.2.1Pipelinesand othersimilarconveyancesbetweentheconfinedspaceand
point(s) of isolation shall be drained, cleaned, or flushed of hazardous
materials and known contaminants as necessary.

9.1 When ventilationisusedtoremoveatmosphericcontaminantfromconfined
spaces,the spaceshallbe ventilateduntilthe atmosphereis within
acceptableranges.

9.1.1Ventilationshallbe made duringtheoccupancyifthereisthepotentialfor
the atmosphericconditionsof theco,_fined"pacemoving out of the
acceptablerange.

9.1.2When ventilationisnotpossibleorfeasible,alternateprotectivemeasureor
methodstoremove aircontaminantsand protecttheoccupantsshallbe

..... determinedb),thequalifiedpersonpriortoauthorizingentry.

10.1 Confinedspacesshallbe cleaned/decontaminatedof hazardousmaterials
totheextentfeasiblebeforeentry.

12.2 Appropriateretrievalequipmentshallbe used when a personentersa
PRCS.

12.2.1A mechanicaldeviceshallbe availabletoretrievepersonnelfrom vertical
typePRCS'sgreaterthanfivefeetindepth.

13.1 Confined spaces which could inadvertently be enter shall have a sign
identifying it as a confined space.

13.1.2 Sign for PRCS shall have a warning that a permit is required before
erttry.

14.1 A plan of action (Emergency Response Plan) shall be written with
provisions to conduct a timely rescue for individuals in a confined space
should an emergency arise.



It shah include:
b_

• Method of rescue

• Designation of rescue personnel
• Type and availabilityofrescueequipment
• Method tosummon rescuers

• Trainingand drillofattendantand rescuepersonnelin
preplanningr̀escue,and emergencyprocedures

15.1 Personnelrespons_leforsupervising,planning,entering`orparticipating
in confinedspaceentryand rescueshaU adequatelybe trainedin their
functionpriortoany confineentry.

o.

Trainingshallinclude:
• Hazardsassociatedwithconfinedspaces
• Reasonfor,properuse,limitationsofPPE
• Explanationofthepermitsystem
• How torespondtoemergencies
, Duties/responsibilit!.-.-._sa member ofa confinedspace

entryteam
• A descriptionofhow torecognizeprobabl,_aircontaminant

overexposuresymptoms tothemselvesand co-worker,and
method(s)foralertingattendants.

15.2 Personnelusingatmosphericmonitoringequipmentshallbe trainedinits
use,calibration,theanticipatedhazardouscontaminant,and any factors
which couldsignificantlyalterthe conditionsinsideor outsideof the
conRned space.

15.4.3Rescuepersonnelshallbe trainedinfirstaidand CPR



HAZARDS FOR A CONFINED SPACE

JN/OTI March 31, 1992

Confined spaces are often hard to aefine. The following factors
should be considered when evaluating a trench, manhole, or

excavation for the hazard of confined spaces.

la) Soil has high organic content (Use USDA soil survey criteria
of more than 4% organic content by volume)

lb) Soil has methane pockets (Hydrogen Sulfide in certain locales)

2a) Area is in a high traffic area. Carbon Dioxide is heavier than
air and could settle in the low areas. Carbon Monoxide

although not heavier than air is toxic byproduct of combustion

engines.

2b) Use of diesel/gasoline equipment in the space. Same
rationale as 2a.

3) Use of chemicals in the space. Solvents from waterproofing

compounds/pipe sealers have been past causes of fatalities.

4a) Adjacent to gas main or a landfill. Gases from both are
hazardous.

4b) Connecting to or next to a live sewer main. Gases can travel

down or upstream of the confine space.
.4.

5) Space has left been alone for a long period of time. Anything

from underground gases, chemical offgassing, oxygen depletion
through oxidation, and many others can occur in the confine
space.

5



TYPES OF CONSTRUCTION CONFINED SPACE FATALITIES

JN/OTI Maz'ch 31, 1992

1) Excavations - Approximately 16 feet wide, 20 feet deep. Carbon
Dioxide displaced the oxygen in the excavation. The C02 wasi

from the decomposition of the highly organic soil. Rescuer
also died.

2) Manhole - 12-13 feet deep, not connected to live line, 4% 02,
20% LEL. (probable methane)

3) Foundation - 13 feet deep, 3 feet wide, applying waterproofing.
Vapors offgassed the solvents, methyl choroform and 1,4
dioxane.

4) Underurou_¢ Vau1$ - C02 in vault, employees were looking for
problem in a telephone line. Rescuer died also.

5) Sewer Pipe - applying waterproof coating in sewer pipe using an
airline from a compressor. The compressor generated CO and the
employee died from CO poisoning. The compressor had no CO
alarm nor a high temperature alarm. Rescuer died also.

6) Aboye GrQund Pipe - employee entered a 24 inch pipe to grind a
bad weld. Air quality was a concern so they provided 100% 02
for ventilation. His clothes were oxygen enriched and the
grinder's sparks ignited his clothing. He died from the burns.

7) air CoDditioDin_ UDit - Air conditioning tech was purging lines
with Freon 22. Freon built up and the employee died of "freon
intoxication".

8) Grain Dryer - employee went to level out dessicant used to dry
out the dryer and was asphixated. Vessel was purged with
nitrogen two days earlier and not completely ventilated.
Rescuer also died.

Per OSHA's proposed rule on confined space, 60% of the fatalities
in confined spaces were the rescuer.

6



Section 5(a)(1) of the Occupational Safety and Health Act of 1970:

The employer did not furnish employment and a place of employment

which are free from recognized hazards that were causing or likely

to cause death or serious physical harm to employees in that

employees were exposed to the hazards of confined spaces:

Employees were installing concrete piping in a trench and
entering a manhole to align and remove a laser. The employer

did not carry out or enforce a confined space entry procedure

and program requiring;
a) the training of all employees in confined space entry

procedures,

b) the draining, cleaning, flushing, or isolation of all

pipelines to the manhole or trench,

c) ventilation when there was the potential for the

atmospheric conditions of the confined space to move out of
the acceptable range,

d) the providing of a mechanical device to be available to

retrieve personnel from manholes,

e) signs to be posted for the trench indicating a confined
space,

f) a written emergency response plan,

g) the providing of a self-contained breathing apparatus for
rescue personnel,

h) the training of rescue personnel in first aid and

cardiopulmonary resuscitation techniques,

i) a written confined space entry procedure for the manhole
..... and trench.

A_ong other methods, one feasible and acceptable abatement method

to correct this hazard is to establish and enforce an adequate site

confined space entry program such as that stipulated by A_SI

Z!!7.!-lgBg, Safety .....Requirements for .......Confined Spaces. Such a

program shall include as a minimum, the following elements:

i) written procedures covering a permit system, ventilation,

atmospheric testing, rescue procedures, and employee training.

2) The completion and posting of a warning sign and a confined

space entry permit which requires authorization and approval

in writing that specifies the location and type of work to be
done and certifies that all existing and potential hazards

have been evaluated by a qualified person designated by the
employer, and necessary protective measures have been taken to

ensure the safety of each worker.

3) Mechanical ventilation of the confined space prior to entry
and continued ventilation to provide a safe atmosphere, when
determined necessary as described in ( above.

4) Testing the atmosphere of the confined space prior to entry

and on a regular basis for the presence of sufficient oxygen
(19.5% to 23.5%), hazardous levels of flammable or combustible

vapors, and hazardous levels of toxic vapors or dusts.

7
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5) Emergency rescue procedures with a requirement that trained
personnel are available and are stationed outside the confined
space with proper equipment to provide for the rescue of
persons entering the confined space as determined necessary as
described in (2) above. Such equipment must include a safety
harness and lifelines with provisions for hoisting employees
from the confined space via a mechanical lifting device. If
entry is required for rescue, the rescuing employee must be
equipped with an approved supplied air respiratory equipment
and other appropriate pez=onal protective equipment. NOTE:
Under no circumstances is the standby person to enter the
confined space until assured that adequate assistance is
present.

6) Training of all employees required to enter the confined
space. This training shall include procedures that will be
required prior to entry and the hazards associated with
confined spaces. Rescue personnel shall be trained in first
aid and cardiopulmonary resuscitation techniques, and
emergency response procedures.

7) Methods and weans shall be selected and used to prevent
flammablei toxic, irritating, oxygen displacing gases and
vapors, from entering the confined space. Pipelines shall be
isolated by blinding, disconnection, removal, or double block
and bleed, as needed to prevent entry of material(s) or
hazardous contaminant(s). Pipelines between the confined space
and points of isolation shall be drained, cleaned, or flushed
of hazardous materials and known contaminants as necessary.

8



G - Rescue Considerations

As required by the standard (Section I, Pam_-aph (e)(8)), when personal fall

arrest systems are used, the employer must assure that employees can be

promptly rescued or can rescue personnel, ladders or other rescue equipment

should be evaluated. In some situations, equipment which allows employees
to rescue themselves after the fall has been arrested may be desirable such as
devices which have descent capability.

H - Tie-off Considerations

(1) One of the most imF')rtant aspects of personal _all protection s_ptems is

fully planning the system before it is put into use. Probably the most
overlooked component is planning for suitable anchorage points. Such

planning should ideally be done before the structure or building _ constructed
so that anchorage points can be incorporated during construction for use later

for window cleaning or other building maintenance. If properly planned,
these anchorage points may be used _ construction, as well as afterwards.

'lip
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--'_CCIDENTREpn us. Departmento,LaborRT Occupational Safety and
Health Aclmmastrat_on

No.36

ACCIDENTSUMMARY
/i

, \ /AccidentType ,_pllyxlallon /

Typeof Operation Sandblasting/ ,_ '_

palnt,ngcontractor !, / !:

CrewSize Four /

CollectiveBargaining?No " " - '
CompetentSalety Yes ,
MonitoronSite? t
SafetyandHealth Limited

t PrograminEffect? "''"-'-"
WastheWorkstte Yes

' InspectedRegularly
bytheEmployer? , 1
Trainingand Ina0ecluale / ,
EducationProvided?

! EmployeeJobTitle Sandblaster/Painter
Age/Sex 56/M
Experienceat this 5yearsona
TypeWork 0ermanently

; assIgn_ crew t,
TimeonProject 45m_nules J

OFACCIDENT
A contract emPtovee was assigned to sand,

blast the ms,de {.)I a reactor vessel during
turnaround act,'.'_l_es at a petroct_emtcai re

briery ms_ead cl re_,,_n9 on tr_econlraci
comluany s own a_rcompressors Jn accord

ance wJtn the cor',tractor S policy, the con- 2, Contractors should follow a pohcy of Available from the Nahonal Audio Vtsual

tract foreman conr_ecteo the emDIoyee s using Only their own a_rcompressors or Center. order No A12793, for $90. Iorepa_d.
supDhed a_r resp,rato_ to a r_ose containing breathqr_g a_rCyhnclers lor their emDIoyees 8700 Edgeworth Dr, CapLtol Heights, MD
what he mougrq _as Diarq a_r Instead =Iwas 20743-3701. telephone (301) 763.1896
nttrogen Both noses _e,e cJenhcal except 3, Middle anct/or upper managemenl per.

lot mart,.,r_gs at the shutoff ,'a_ve The sand sonnet should routinely check first hne su. • Construct=on Safety and Health Standards
blaster entered the vessei descended to the perwsors to insure they are following (OSHA 2207) whtCn contains all OSHA lob

bottom P',aced tr_e reSD,ratct h.ood On his establfsheO corn!party safely pohcaes safety and heatlh rules and regulations
(t926 and 1910) covering construction

,_._d_ ,.,_o,_,:o,_,_ SOURCESOFHELP • OSHA-funded free consuttat,on serv,ces

ACCIDENTPREVENTION • Safety and Health Requirements for Work. Consult your telephone d,rectory for the

RECOMMENDATIONS ,og ,n Conf,necl Space. a shde.tape tra,n,ng number of your local OSHA area or reg,onal
program mclucl_ng instructor's gu=de and ott_ce for further assistance and adwce

1, Employers must mstrucl emu{ovees to class handouts, helps employees recogntze (hsted under U S Labor Department or

recognize and avoid unsafe conditions as. potentml sources of danger _n confined under the state government section where
soc=ated wdh lr_e_rwork (29 CFR spaces and explains how to select and use states adm=n=ster their own OSHA

!926.21 (b)(2)) prober prolechve clothing and equipment programs)

COTE: Tr_ecase ne_e deSCnDe_was seteclec_ as being relDresenla_ve ot tataimes caused by _mproDerwol'k practices No sDec_alemphas_s or priority _s
i' 'r_Dl_ednor _sthe case r_ecessarfly a recen, occurrence The legal aslgecls of the _ncldenl have been resolved, and the case _snow closed

I i ...........-- ' - - ........... ----.....................---' --- "'_ i ,1 i .,111 ,11 i : ,ill _ _ _lllll ---- __ iI' _ ,l ,l r --



Occupational Safety and

[_ Health A_lministration...... No. 25

/

ACCIDENT SUMMARY feet from the entry i::)o,nt_Before he entered, and make sure they understand the cor
other crew members dec_ded to add oxygen fined space entry programand follow=ts

AccidentType hre/exl:)10s_on to the p_pe near the bad weld He had been procedures (29 CFR 1926, 21(b)(2) and
Wealher Fairandc01d gnnd_ng 0nterm_ltentlyfor about five m_nutes 1926.20(b)(1))

Typeof Operation Installingwater when a fire broke out envelop=ng n_s
I,oe  lo,h,r,gAr othe,  emDe,p ,e,Jh,= SOURCESOFHELP

CrewSize 3 30 feet to the D_peentrance and exhn.

CollectiveBargaining? Yes gu_shed the hre However the welder d_ea • "Occuloat_ona=FatahtLesRelated to Ftre

CompetentSafety the nexl day from hisburns and/or Exr_tos_onsin Confined Work Spaces
Monitoron Site? Yes as Found =nReloortsof OSHA Fatality/Colas.

saf.tv..dH.It. INSPECTIONRESULTS trODheInvest,gallons." available from the
Programin Effect? No Nahonai Technical Infc,rmat_onService. 5285
Was the W0rksite Foliow_ng its =nspech.on OSHA _ssuedthree Port Royal Rd, Spnngfield, Va 22161, (703)
InspectedRegularly olahons - one wdlfut one serious and one 587.5650, publication no PB 82-237-314,
by Employer? Yes repeat Had the c,Teclstandards been fol. $13 00. Pre.paacl

lowed this falahly m_ghl have been
Trainingand preventea . Construction Safely and Health Standards
EducationProvidel:l? No (OSHA 2207) which contains all OSHA job

EmployeeJobTitle We!der ACCIDENTPREVENTION ancl health rules and regulat,ons
Age/Sex 28/M (1926 ancl 1910) covenng construct=on
Experienceal This RECOMMENDATIONS

• OSHA.funded free consultation serwces,

TypeWork 2 years 1. Do not use oxygen for venhlat_on_coohng Consult your telephone darectory for the

Time on Pr0lecl 2monlh_ or ctean_ng_nwelding operations (29 CFR number of your local OSHA area or regional
1926 353(a)(b) ofl=cefor further assistance and adwce

BRIEFDESCRIPTION Comply w,th OSHA's requ,red confined (hsted un(::lerU S Labor Department or un.
or enclosed sl::)aceentry I:)rogram (29 CFR der the state government section where

OF ACCIDENT 92621(b)(6)(,)) states adm,n,ster the,, own OSHA

A welder entered a steel pipe (24 tncn d_am. 3. Trainemployees to recognize and avo_cl prograrns)
eter) to gnnd a Dad weld al a valve about 30 unsafe condshoqs assoc=ated w=th lhe_rwork

i
NOTE:Thecase here descnbed was selected as being rePresenlalwe of lalahl!es caused by tmoroper work praChces No special emphas_so_
pnot,ty=s_mpi=edlnor=sIheca_e necessanly a recent occurrence Thelegal asDecls of lhe modenl r_avebeen resolved, and thecase _snow Closed
-- . _ . i i irl I , ,..,m_| ii _ i, i -- i'.,ii . --



CONTROL OF HAZARDOUS ENERGY SOURCES; FINAL RULE

PURI_SE

The purpose of this lesson is to introduce the participant to the requirements of the Control of Hazard-
ous Energy (Lockoutffagout) Final Rule, 29 CFR 1910.147.

OBJECtiVES
1. Describe four hazardous energy sources and the type of hazard they pose.

2. Given a situation involving potentially hazardous energy sources, apply correct standards from 29
CFR 1910. 147. Determine if the situation is in compliance, with pertinent regulations, and
describe appropriate energy control measures.

3. Describe three reasons why simply shutting off a machine provides insufficient worker protection
when that machine requires service or maintenance work.

4. Dimuss the limitations of tags.

REFERENCES

i. Control of Hazardous Energy Sources (Lockout_agout); Final Rule. 54 FR 36644.

2. 29 CFR 1910 General Safety and Health Standards, Department of Labor

3. A_ident Prevention Manual for Industrial Operations: 9th ed. Vol I
Engineering and'l':ech_lo_, National Safety Council.

4. AccAdentPreventionManua! for InOus!;rialOper_tjprts: 9th ed. Vol II
Administration and Prorate, National Safety Council.

5. 29 CFR 1926 Safety and Health Regulations for Construction, Department of Labor.

6. Supervisors' Safety Manual, 7th ed. National Safety Council.

7. American National Standards for Personnel Protection Lockout/Fagout of Energy Sources-
Minimum Safety Requirements". American National Standards Institute (ANSI), 1430
Broadway, New Your, NY 10018

DURATION
One hour

INS'TRUC"FORMATERIALS
Cour_ manual with instructors notes

Overhead projector/viewer assembly
VCR/I'V
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Control of
Hazardous Energy

Sources
29 CFR 1910.147

I
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Lock Out/Tllg Om

Objectives

1. Describe four hazardous energy sources
and the type of hazard they pose.

2. Given a situation involving potentlally
hazardous energy sources, apply correct
standards from 29 CFR 1910.147.
Determine if the situation Is tn compliance
with pertinent regulations, and describe
appropriate energy control measures.

2
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LOCk Out/Teg Out

Objectives

3. Describe three reasons why simply
shutting off a machine provides
insufficient worker protection when
that machine requires service or
maintenance work.

4. Discuss the limitations of tags.

3
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L.ookOu_ql Out

Tho Control of Hazardous Energy
(Lock Out/Tag 0ut)--1910.147

III i910.147(a)(I) Scope
• Thls standard covers the

servlclng and malntenance of
machlnes and equlpment In
whlch the unexpected
energlzatlon of these machines
could cause injury to employees

4
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LookOu*./T_Out

Hazardous Energy Sources

II Unanticipated movement of
equipment

III Inadvertent activation

i Self activation

, III Short circuits

6

L_k Out/1'_lOm

Purpose

II 1910.147(a)(3) requires employers to:

• establish a written program
• utlllze procedures

• train employees

• conduct perlodlc Inspections

0
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Look OuV'T_) Out

Perlodlc Inspectlon---1910.147 (¢)(61

III "The employer shall conduct a
periodic Inspection of the energy
control procedure at least annually
to ensure that the procedure and
the requlrements of thls standard
are belng followed."

?

_ _i ';: ..... i ] : _.:i./ ] ;_7 !] L i ] " u, , ,, i_nT,, ;]F'-T5-- _ _- -Z_

Loak Oul/Tag Om

Periodic Inspection

III Inspectlon by an Impartlal,
authorized employee

II Inspection deslgned to correct any
deficlencles

II Inspector shall review with each
authorlzed employee their
responslbllltles

Iii Certification of inspection required

l
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Lock Ou1.,'TlgOut

Training and
Cornmunication--1910.147 (c)(7)

i Authorized employee training:
• Hazardous energy recognition
• Type and magnitude of energy present
• Energy isolation and control methods

III Affected employee training:
• The purpose and use of the energy

control procedure
i Other employee training:

• Hands off!
0
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LookO_l'ql O_

Retraining

III All authorized and affected employees
shall be retrained whenever:

• Change In Jobassignments, machines,
equipment or process present a new
hazard

• Change In energy control procedures

• Inspections or other Information reveal
Inadequacies

ii Certlf!catlon of training required
t¢

LoshOu_T_ Out

Application of Control--1910.147 (d)

1. Preparation for shutdown: Notify all
affected employees that a LOTO system
is going to be utilized end why. The
authorized employee shall know the type
and magnitude of the Involved energy
and the hazards Involved

2. Machine shutdown

il

Lock Out/TlO Out

Standardized Procedures

3. Machine or equipment isolation: Energy
isolation devices shall be physically
located and operated In such a manner
as to isolate the machine from the energy
source,

4, LOTO Device Application: The device
shall be affixed by authorized employees.

12



Lock OuUTIg Out

Standardized Procedures

5. Stored energy: All potential energy shall
be relieved, dissipated or released by
blocking or bleeding down.

6. Verification of isolation: The authorized
employee shall ensure that the machine
has been completely deenergized.

13

Lock OU1_'Ig Out

Release From LOTO--1910.147 (e)

m Authorized employees ensure that:

• machine is repaired and intact

• tools and materials are removed

• all employees are clear

14

Lock Out/Tag Out

Additional Requirements

n 1910.147 (f)(1) Required sequence for
testing machines where LOTO must be
temporarily removed

1. Clear the area of tools and material

2. Remove employees from the area

3. Remove LOTO devices as above

4. Energize and conduct testing

5. Deenergize and follow proper
LOTO procedures

lS



lock Out/Tag Out

Outside Contractors

i 1910.147(f)(2)

i Employer and contractor shall
inform each other of their

respective LOTO procedures.

i Employer shall ensure that their
personnel understand and comply
with the restrictions of the

i contractor.!

11

Lock Out/Tag Out

Group Lockout

ii 1910.147(f)(3)

II Procedures used shall provide
equivalent protection as personal
lockout

• One authorized employee is
assigned responsibility for the
group

17

Lock Out/Tag Out

Group Lockout

• When more than one crew, craft or
department is involved, one
authorized employee shall
coordinate activities

• Each authorized employee shall
apply their own lock to the group
lockout device

• The best protection is afforded by
individual locks for each employee



Lock Out/Tag Out

Shift or Personnel Changes

II 1910.147(f)(4)

II "Specific procedures shall be
utilized during shift or personnel
changes to ensure the continuity of
lockout or tagout protection"

lg

Lock Out/Tag Out

Limitations of Tags

II 1910.147(c)(7) When tagout systems
are u_;ed, employees shall be trained
in _he limitations of tags:

• are warning devices only and do not
provide restraint

• must be legible and understandable
by all employees

• must be able to withstand their
environment

• must be securely attached
• cannot be removed except under

special conditions 20



OFFICE SAFETY

PURPOSE

The purpose of this lesson is to acquaint the participant with office safety recommendations.

OBJE_
1. List three principal causes of job-related injuries in offices.

2. State two potential health effects associated with work on video display terminals.

3. List three parameters of indoor air quality.

REFERENCES

1. 29 CFR 1910 General Safety and Health Standards, Department of Labor

2. Ergonomic Design for People at Work, Volumes 1 and 2, Eastman Kodak Co., 1983

3. Accident Prevention Manual for Industrial Operations: 9th ed. Vol I
Engineering and Technology, National Safety Council

4. "Staff Report on the Oversight of OSHA with Respect to Video Display Terminals in the
Workplace, " Subcommittee on Health and Safety, Committee on Education and Labor, House of
Representatives, August 1985.

5. "Workplace Guidelines for VDTs," State of Washington Department of Labor and Industries,
August 1985.

DURATION
One hour

INSTRUCTOR MATERIALS
Course manual with instructors notes

Overhead projector/viewer assembly
Video "Friday the 13th"
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Office Safety Guidelines

!

Office SmfetyGuidelines

Objectives

1. List three principal causes of job-related
injuries in offices.

2. State two potential health effects
associated with work on video display
terminals.

3. List three parameters of indoor air
quality.

Office Safety Guidelines

Principal Causes of Job-Related Injuries

• Falls

• Handling of materials or equipment

• Collisions with furniture or
equipment

• Vehicle accidents

• Flying particles

• Handtool Injuries (pencils, staplers,
etc.)

3
,,,
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Off_ I_ety Quldolln_

Hazard Control

II Eliminate Hazard

II Reduce Exposure to Hazard

4

Office Safety Guidelines

Office Layout

II Gear layout to work flow

II Smooth traffic flow

El Unimpeded emergency exits and walkways

II Unobstructed views around corners

II Minimum of 3 feet between desks and 50
square feet per employee

I! Floor should be one level whenever
possible; steps between levels should be
avoided

6

Office Safety Guidelines

Office Furniture

El Avoid top.heavy file cabinets

El Bolt file cabinets together

El Open only one file cabinet drawer
at a time

El Repair sharp edges or points on
furniture

El Safety stops on drawers

El Chairs should be sturdy and
widebased, with secure casters

0



Office Ilafety GukUleglmm

Office Machinery and Equipment

II Secure creeping machinery

II Place machinery away from edges
of desks or tables

II Maintain photocopy machines on a
regular basis

II Use only guarded office fans
-1910.212(a)(5)

II Use office fans with a substantial
base

II Noncombustible waste cans 7

ii i i i ll,nli i

Office Safety Guldelimm

Floors

i Anti-slip

i Free of defective tiles or boards

• Repair or replace floor mats with
curled edges or tears

• Use slip-resistant floor wax

• Prevent spills, use a tray or carton
to carry beverages. When spills
occur, wipe up immediately

0

Office Safety Guldellnel

Stairs and Aisles

• Minimum recommended
width--4 feet

• Should be unobstructed

• Skid-resistant coating especially
on stairs

• Areas with one or two steps
leading to other levels should be
clearly marked
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Offloe Safety Guldellnee

Doors

II Use paint or decals on plain glass
doors. Frosted glass should be
used whenever possible

II Use safety glass for glass doors

II Reduce swing radius of door by
placing object along wall next to
swing radius

10
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Offioe Safety Guldeilrlee

21ectrical Safety

II Proper_yground all equipment

II Replace frayed or worn cords

II Cords should not cross walking
areas or come into contact with
radiators, steampipes

II Outlets should accommodate
3-wire grounding plugs

11

i i

Office Safety Guidelines

Electrical Safety

II Machinery should be Underwriters
Listed

III Machinery should be turned off
when not in use

II Guard live parts of electrical
equipment operating at 50+ volts
against contact with cabinets or
enclosures.1910.303(g)(2)

12



Storage of Materials

II Secure stored material

Iii Prohibit smokingaround
flammable and combustible
materials

i Clearly label all containers

II Store heavy Itemson lower
shelves; store lighter Items on
upper shelves

II Stored materials should not create
a tripping hazard

13
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Office SMety Guidelines

Safety Programs

II Provisions of program

• Use good housekeeping procedures

• Use hand ralls on stairways

• Do not carry material so that vlslon
is obstructed

• Do not st_Id in front of doors

• Keep to right side in hallways and
aisles

• Sultable footwear
14
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Ergonomics and
Human Factors

Ergonomlcs and Human Factors

l Ergonomics-the Interaotlon
between humans and their
environments

i Do not face employees toward
windows, unshaded lamps, or
other sources of glare.

i Walls should r,ot reflect light

II In VDT areas, lighting should not
exceed 50 footcandles (or 500 lux)
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Potential Health Effects of Video

Display Terminals

II Eye Strain

II MusculoskeletBi Strain

[] Radiation

• Stress

4
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F.rll_oml_ and Human Pamom

Eye Strain

[] To reduce eye strain during VDT use:

• Look sway from your work
periodically, focusing on distant
objects for a few seconds

• Alternate VDT work with other tasks

• Remember to blink

• Use indirect lighting to control glare

6

i J,, i

Ero(m_nloe and Human Fwtor_

Radiation and VDT Use

[] Types of Radiation Emitted from
VDTs

• Ultraviolet

• Radio-frequency
• Infrared

• X-ray
• Ultrasoun_

0
i i i i i i i
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__Humm _ow_

Sources of Stress In VDT Use

[] Ergonomics and Human Factors

[] Methods of monitoring employee
performance

[] Incentive pay schemes

[] Inadequate employee training

[] Job security issues

[] Lack of worker participation in
planning for VDT use

?
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|qlamx_e and Humanl'amm'_

Parameters of Acceptable Indoor
Air Quality

[] Carbon Dioxide
• <600 ppm

• Usually few complaints of discomfort
at this level

• 600-1,000 ppm
• Occasional complaints of headache,
drowsiness, stuffiness, eye and throat
irritation

• >1,000 ppm
• Frequent complaints of symptoms

listed above 0
ii i i i
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Erg_cx_omlcsand HumanFlmlors

Parameters of Acceptable Indoor
Air Quality

[] Temperature

• Winter: 68-76°F is recommended

• Summer: 73.79°F is
recommended

[] Humidity

• Comfort Range: 20-60% (40% Is
optimum)
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F.r_.t,.._m_w From

Other Parameters of Indoor

Air Quality

• Formaldehyde
• Ozone

• Total Suspended Particulate

• Volatile Organic Compounds

• Carbon Monoxide

1
0
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Muscle Strain. VDT Ergonomics

II To reduce the Incidence of muscle
strain or fatigue:
• Use chairs with adjustable height,

backrest, and tension

• Use Independently adjustable
screens and keyboards

• Flexible workstation

• Alternate VDT and non-VDT tasks
• Educate workers in VDT

equipment and furniture use
11

Ergonoml¢l Ind Humln Flctixl

Ergonomics Program Management
Guidelines

II Management Commitment &
Employee Involvement

II Program Elements

• Worksite Analysis
• Hazard Prevention & Controls

• Medical Management

• Training & Education

12
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Management Commitment &
Employee Involvement

[] Commitment by Top Management

[] Written Program

[] Employee Involvement

[] Regular Program Review and
Evaluation

13

m

Erg(xlm_lcs mid Human Fro:tom

Program Elements

[] Worksite Analysis

[] Hazard Prevention and Control

• Engineering Controls
• Work Practice Controls

• PPE

• Administrative Controls

14
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Ergonomics llnd Human Flictoel

Training and Education

[] All affected employees

[] Engineers and maintenance
personnel

[] Supervisors

[] Managers

[] Health care providers
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Ergonomics and Hand Tool Use

• The following positions and
movements of the hand or wrist
should be avoided:

•Extr _sion

• Flexion

• Radial Deviation

• Ulnar Deviation

• Pronation

• Supination
1t

Hill I I, I

............. I I I1"1

ISrmxmmke_d HumanPm

Ergonomics of the Hand and Wrist

• To reduce the risk of hand and/or
wrist disorders:

• Avoid repetitive tasks which
require the use of harmful hand
or wrist positions

• Use job rotation between
ergot,_)mically sound tasks to
vary tendon stresses

• Encourage relief exercises for
workers

i

Ergonomics and Humml Factors

Ergonomics of the Hand and Wrist

• To reduce the risk of hand and/or
wrist disorders:

• Keep the work in front of the
worker

• Design the point of operation to
allow use of a neutral wrist
position

• Use a power grip rather than a
pinch grip whenever possible

• Use a compressible gripping
surface to minimize slippage and
reduce grip force requirements

.
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Ergonomics and Non-Power Tools

'_ [] Handle diameters should be
selected to maximize grip strength

i Tools should be of minimum
weight required to perform the task

[] The center of gravity of the tool
should be close to the center of the
grip

10
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Ergonomlu and Human p_11m_

Ergonomics and Non-Power Tools

[] The tool should be bent. not the
wrist

[] Plier-like toolG should open
automatically

• Tool handles should be rounded -
avoid sharp edges

[] Tool handles should be long
enough to minimize pressure on
the palm of the hand

:0

Ergonomlca lind Human Factors

Ergonomics of Power Tools

[] Use triggers with forefinger action
whenever possible

[] Use supports to minlmize tool
weight

• Avoid the use of triggers with high
tenslon springs

[] Utlllze tools wlth variable torque
settings which are easlly adjusted

21
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FactSheetNo, OSHA87"24

SAFETYWITH VIDEO DISPLAY TERMINALS
I

The Occupational Safety and Health Administration (OSHA) is often asked about
possible safety and health problems _ssoctated with video display terminals (VDTs).
Someconcerns inc]ude high vo|tage e]ectricity, ergonomics and noise. But the
greatest interest is in whether radiation emitted by VOTs poses any problem,
particu]arlyto pregnant women.

OSHA has n6 standards that app]y specifically to video display terminals.
However, OSHAdoes have standards to protect employees against overexposures to
radiation, noise and electricai n_zards.

RADIATION' The National Institute for Occupational Safety and Health (NIOSH), the
U.5, Army Environmenta]Hygiene Agency, and others have measured radiation emitted _y
VDTs. The tests show that levels for all types of radiation are below those allowed
in current standards. In fact, some measurements show radiation levels so low t_at
they cannot be distinguished from general environmental radiation (background
radiation).

Currently, OSHA has no reliable information that any birth defect has ever
lied from a pregnant woman working at a video display terminal. However, the

possible effects of radiation from VDTs on pregnancies continue to concern employees.
Therefore, NIOSH and others are currently conducting major studies to thoroughly
investigateany potential problems.

NOISE AND ELECTRICAL HAZARDS' It is unlikely that noise exposures in a typical
office set:ing, even in an office with a pool of VDTs, would exceed OSHA standaras.
However, a cluster of high-speed printers without sound screens could produce some
questionab]enoise levels.

Noise leve]s should be kept within comfortable limits. Sound sources that are

unacceptablynoisy should be shielded by sound absorbent screens or hoods or placed
in a separate room. Absorbent materia]s such as acoustical ceiling tile, carpets,
curtains, and upholstery can also cut noise.

OSHA has a number of electrical requirements applicable to VDTs. The equipment
must be properly installed, used, and grounded to ensure employee safety.

PHYSICAL DISCOMFORTS. Video display operators do sometimes report eye fatigue and
irritation"iblurred vision, headaches, dizziness, and pain or stiffness in the neck,
shoulders, back, arms, wrists and hands. These problems usually can be corrected by
adjusting the pnysica] and environmenta] setting where the VDT users work. The
relation of the operator to the keyboard and the screen, the operator's posture, the

bring, and the background noise shou]d be carefully examined to prevent discomfort,

IN___G.Work stations and lighting shou]d be arranged to avoid reflections on the
screen or surrounding surfaces. Light should be directed so that it does not shine

-_" into the operator's eyes when the operator is looking at the screen.

ii im|ll ,,i -- iii,i lllll i- i ill
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Normal office lighting can be supplemented by indivldual "task lighting" at a
workstation if necessary. Task lighting enables operators to adjust lighting to
their individual preferences. * ,

GLARE: Glare can result from light reflecting on a VDT screen or shiny keyboara.
Anti-reflective screen treatment can be added to a VDT screen, and later model
keyboards usually have an anti-glare matte finish. To avoid glare, display screens
may be placed near a window so the ltne of sight between eye and screen is parallel
to the window sure'ace or the windows can be shielded to reduce excess sunlight.
Walls painted with a nonreflecttve medium-to-dark paint can minimize glare.

WORKSTATION DESIGN: An Individual work station should provide the operator with a
Comfortable Sitting position sufficiently flextble to reach, use, and observe the
screen, keyboard, and document. Some general guidelines to minimize fatigue include'

"- Posture support: The seat and backrest of the chair should support a'
comfortablePostu-re pe_,itting occasional variations in the sitting position. Chair
height and backrest angle should be easily adjustable. A foot rest may be necessary
for short individuals.

-- Arms" When the operator's hands are resting on the keyboard, the upper arm
and fore--should form a right angle. The hands should be in a reasonably straight
line with the forearm. Long or unusually high reaches should be avoided. Armrests
should permit periodic support as needed.

-- Leqs and feet: The chair height is correct when the entire sole of the fo
can rest on the floo-r or footrest and the back of the knee is slightly higher than
the seat of the chair. This allows the blood to circulate freely in the legs and
feet.

_- Adjustment of screen osition' Sc which _wive zo y oeleva e vertica)'ly ...........P...... ' teens 1 hori ntall and tilt renable the operat6r to select the optimum viewing angle.

-- Work station surface" The table or work station should suit the kind of task
to be done. It Should be large enough for any reference books, files, telephone, or
text and also permit different positions of the screen and keyboard. Adjustable
surface height is an advantage.

"- Eye and screen: The topmost line of the display should not be higher than
the user's eyes. The screen and document holder should be the same distance from the
eye (to avoid constant changes of focus) and close together so the operator can look
from one to the other without excessive movement of the neck or back. The incline of.
the document holder should be adjustable. Legibility is a prime consideration in
selecting a display screen. This also applies to document selection. Legibility .
factors to be considered include: symbol size and design, contrast, and sharpness.

"- Adjustment of the keltboard: A movable keyboard is a plus. It can be
arranged to suit the r.ype of work-and the need to consult documents or notes.

TASK CONSIDERATIONS: The type of task performed on a VDT influences the developmeJ
of fatigue. Therefore, in designing a work station, the type of tasks a worker do_
should be considered when placing the screen and keyboard. Whatever the task, it
is desirable for the operator to have some "job control" -- the opportunity to pace
the work, add mini-breaks, or change desk positions.
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OFFICE SAFETY CHECKLIST

Location: Office:

Unsatisfactory ....... Sarisfactory

(Enter Notes)...........................(Check)

1, Trip and fall hazards

a. Uneven tile, cracks
L I I J_ __ -- I I i _ _ ...... __ _ - _--L -- Z _ -- I I I n i J jli ii [i i[ o± L LLlll J][ - : _ 2_ _ ET" _ _ _ _ II

b. Electrical cords

c. Receptacle location_J I[III ..... _. ill _]i If I HI IIIII If I _ I I -- I _

d. Door stops_ I IHI I I I _II If IIIIII I I :I = :L _ __ If __ I II __ II IIUIIL_ . Irll Jill If _ I" IIIIl_ I If _ _ . _ = __ I_II __ __ fill I I I II

e. Level change
-- __ II I_ II _ J ..... IllII I __ Ill I I[ll IllII _ _ .... IIHl_ -- -- I Illll Illl_ ..... II II _ _ II _ ] i ]L N:

f. Open drawers

g. Doors hard to o eO..=_..__' i _I I I _ II jiiii I II JI _iii . Iii Ill L --_ _ I ..... IiI _ J _ _

h. Slippery floor surface
i i_ i .... ] L : i ] _- _ _ _ _w ] _ _ __ i if _ _ ]l [lIIIiII i, .... _ I _ _ ill ]_... IIlgI i]ll _ _ _ II I . ,J,

i. Loose,,carpet _ _ _............................... _ ............

,).,,,Loose molding -_..................._.....................................

k. Protruding objects
_ i_l ii : J __ _ jJl _ __ Ill[ I IiiL lUll _ _J I I I _ [ _l .... _ _ _ _ I .... . __ _ ," : L __

1.

]_ i illli i _ _ I liE II __ - -- II .__ - J[ _ : ii i I _ - _ i _ [ I : ..... [

i ill ill= -- - • __ i illl ii,ll i i L ...........

2. Fails from another level:

a. Access to supplies

b. L_dders
i I fill -- _ I 'IlllJ' - L '1 '' II ' .... II _ _ [ill J _ IlI _ _ 'B _ ___ 'Ill _. : _ 'I I, .

c. Heavy material stored
on uppe_rshelves

__ I ' ....... I' I _ I _ I" i I F:' _ .... -- _ ._ _

d. Step stools
-- _ _ _ -" i i i L J I I II I _I _ I IL Ill I I I _ JJ llI L _ I III II IIII _ _ I III J I -- -- III --[

e. Stairwells
....... iiI _ --- - -- -- II _ IllI . I I ,I . II IIII -- . _ -- -- -' I[I _---- i

f. Escalators
_,I I __ =I i _L -- - I II _ _ _I WI l_ i ill rill _ II iII _ ,u i iill __ I_ I _ __fill .....

g.
...... i I L II I IlilIlI __ -- -- : __ 'I I _I HII : _.............. I I _ Ill IiiI I _ _ ,

h,
._ IlI_[ I, I II -- I ,If --, Ill'' I I I ....... I =' __ I -- -- -- : _ ...... I_ _ lllI l -- --'I_I

___- : :;_ _ , Ill, _illlli -- fill' .... 'I I_ ...... _I_iiii_i _ ........... Ill I --. I HI'I T :_._ --I II I I .... II . I _ _I IlllI __ ___ I
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.......................... Unsatisfactory ................. Satisfactor
.(,,Enter ,,,,Notes) ..... _ __. (Check),,,

3. Housekeeping:

a. Paper clips ...................

b. Rubber bands ................

c t Pencils

d" Ci_._ ..................

e. Waste paper
I ,,I,, I I, _ Illlllll .____ I J I [ I Ill, I I, Illll I _ - .........

f. Spills

g. Office arrangement
cluttered .....

h,
.-..._._....=.= ,, ........ ,,,, ] j__ II[I Z: I I III II III I llll :J : _L II I I U I I I

i.
II II I IIIIII li II L i IIIIIII _ IIIIII IIIlII II _ J IIIII IIIIII I Imlll ml k II II I1[111 I IL II

4. Electrical equipment:

a. Egu!pme,,.ntgrounded .............................

b. Electrical cords
,,,, ,, ,,m, ,. -- i, i t ,, ,, J _

......"...... ' .I......... ' 'J....... '',',,,',,-- --- -- , ,, , ',, ,", __ ",'..... ,,,,',' ..... -- ..... _ ..... .

5. Mechanical equipment:

a. Guarded
L ,, , f, - -- , l, , ,,., ,, , _ _ ,,,., , ,,, . .... , ,

b. Location
, .. ,), ,,,.,,,,, _ L.... ,, i ,,,,, , , , ,,,, _ , ,,,,, ,

6. Equip_rent secure:

a,,'Typewriter/word processor....................................

b. Calculator
,, ,i ,,,,,,,,,li - i,, t Hi ....... i i i i . _j i ,r,i i __ H

c. File cabinets - anchored
to floor or wall with il

bolts - or to each other
I __ -- 111| ' llH lll_|J .- II I lqlllll I! lllllll I IIII I l lll ___

d. Other elect ric.al equip. .................................................

_i_ -- I] IIII Ill III I llOj I lllll!ll ] DIUIIIII I! III I|II
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_(£nl:er Notes ) ...... (C.heck) ....

10. Emergency and safety
equipment:

a+. Fire exit_ II lil _ +-- I _ I IIIlIU[ I I -- + Ill[ -- - r I I II I J + II ........ I + -_ • ....

b. Fire excin+uishers ++ ,
and markingI I iiii : ; _ II I,i I IIII till lll l II I ±l I: : tl . -- .............

c. Emersency phone number

d. Emergency evacuation
__ proce+dure

II ll l[ iii] l J_ I llmll llll I L Ill IlL III _II :-- lllll I ll l U II _ i iI

I llJJ _ ' UI ii ......... '................ 1 .... ....... 5+ I _ IUll ..... iliSil ill

Ii. OCher i.+ms:

12



CHAPTER 8

RECOMMENDATIONS

This chapter outlines load limit recommendations for lifting tasks.
Sections on how to identify a hazardous lifting job, how to inter-
pret the) guidelines and how to apply th_ to actual lifting situ-
ations are provided. In addition, brief summaries of Chapter 6,
Adminis'crative Controls and Chapter 7, Engineering Controls, are
included.

It is intended that this chapter will provide the Industrial or
Safety Engineer with an easy means to quickly scan the Guide,
pick out important points and apply them to the appropriate situ-
ation. References to earlier chapters are made if a more-thorough
and detailed discussion of a topic is desired.

DEFINITION OF A LIFTING TASK

Fo: the purpose of this Guide, a lifting task is considered to be
the act of manually grasping and raising an object of definable
size without mechanical aids (i.e., hoists, conveyors, block and
tackle, etc.). The time duration of such an act is normally less
than two seconds, and thus little sustained exertion is required
(as opposed to holding or carrying activities). The lifting limits
presented in this chapter do not apply to all kin.ds of lifts. They
a_ intended to apply only for:

a. smooth li ,'c_-,.ing
b. two-handed, symmetric lifting in the saggital plane

(directly in front of the body; no twisting during lift)
c. moderate width 75
d. unrestricted li e.g., cm (30 in) or lessfting posture
e. good couplings (handles, shoes, floor surface)
f. favorable amb_'ent environments .

_t is assumed that other manual handling activities such as hold-
ing, car.-zing, pushing, pulling, etc., are minimal. When not
engaged in lifting ac:ivities, the individual is assumed at rest.

The assumed work force is physically fit and accustomed to physi-
cal labor.

The Guide does not inc!,ude _,safety f@ctors" commonly used by en-
9lne,ers ' to assure-gnah__,predic£ed 'cond'itio'ns'ar'eaCcomm-odate'__-

_ _ i it,, i . ' ii i_ ii i, __ nanullnl_ nmn __ -- -. !i _ ii,i , _
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LIFTING TASK VARIABLES

The primary task variables identified earlier in this Guide on _e
basis of epidemiology (Chapter 2), biomechanics (Chapter 3), phys-
iology (Chapter 4) and psychophysics (Chapter 5) of lifting include:

i. Object weight (L) - measured in kilograms (pounds)

2. Horizontal loca_.ion (H) - of the hands at origin of
lift measured forward of _he body centarline or mid-
point between ankles (in centimeters or inches)

3. Ve_ical location (V) - of the hands at origin of lift
measured from floor level in centimeters (inches)

4. Vertical travel distance (D) - from origin to destina-
tion of lift in centimeters (inches)

5. Frequency of lifting (F) - average number of lifts per
minute

{

6. Duration or period - assumed to be occasional (less
than one hour) or continuous (8 hours)

The latter two variables (lift frequency and period) are the most
difficult to define and consequently measure and provide guidance.
For _._e purpose of this Guide jobs will be grossly cla_sified in
three categories :

i. Inf£equent - either occasional or continuous lifting
less than once per 3 minutes

2. Occasional high frequency - lifting one or more times
per 3 minutes for a period up t_ 1 hour

3. Continuous high frequency - lifting one or more times
per 3 minutes continuously for 8 hours.

5

Evidence presented in earlier chapters shows that for infrequent
a person's musculoskele_al strength CChapter 5) and- ......

potential high stress to the back (Chapter 3) are the primary
limitations to ability. As such, biomechanical variables are
redominant in determining hazard. Occasional hi.=h frecruency

results in psychophysical stress (Chapter 5) and possible
fatigue as the primary lira/rations. For cLcntinu0usr, hlgh

f_re_ency li.ftin_ the primary limitations are based_ on cardi0---
vascular capacity and metabolic endurance (Chapter 4).

Table 8.1 summarizes which task variables are emphasize_ by the
four approaches examined in Chapters 2-5. A careful review of
these approachis shows two important points. Firs_ all of the
task variables are highly interactive. In other words, the
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Table 8.1; Emphasis on task variables by alternative
approaches.

m
m u

o -_ _

_u oMU mu uu._v _ _._ ).-_ .

i,i - ' .... "'" '

Object Weight (L) X X X X
......i i

Horizontal Location (H) X X X X
i Ji i i i i i ii llllfi

Vertical Location (V) X X X X
i iii i i

I Travel Distance (D) iX X
ii i iii fl i i i

Frequency of Lift (F) X X X
ii i i i

Duration or Period (P) X

i i

importance of object weight (for example) is highly dependent on
where the weight is located (horizontally and vertically), how far
i'. must be moved, and how frequently. Thus, none of these variables
should be evaluated independently.

Secondly, the four approaches taken separately may lead to differ-
ent conclusions. For example, metabolic criteria (Chapter 4) can
lead one to believe lifting heavy loads infrequently is preferred
to frequent lifting of lesser loads (due to the cos_ of
moving the body). From a biomechanical or strength point of view,
(Chapters 3, 5) object weight should be ntinimized regardless of
frequency.

Another example has to do with object location. A person is gen-
erally strongest when lifting with the legs and back. Were
strength the only criterion, (Chapter 5) one would favor leaving
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objects on fle floor_rat_,er _han on shelves. Of course, blo-
mechanical low back compression (Chapter 3) and cardiovascular
(Chapter 4) criteria would deem _his least desirable.

CRITERIA FOR GUIDELINE

It is concluded, regardless of the approach taken to evaluate the
physical stresses of lifting, _hat a large individual variability
An risk of injury and lifting performance capability exists in _he
population today. This realization requires _hat the resulting
controls be of both an engineering and administrative nature. In
o_her words, there_re some lifting situations which are so ha-
zardous _/%at only a few people could be expected to be capable of
safely perfomning t,hem. These conditions need to be modified to
reduce stresses _hrough Job redesign. On the o_her hand, some
lifting conditions may be safely tolerated by some people, but
o_hers, particularly weaker individuals, must be protected by an
aggressive selection and training program. To specifically define
_hese conditions two limits are provided based on epidemiological,
biomechanical, physiological, and psychophysical criteria.

i. Max Perm sible Limit (MPL)-- -- n_ -- _ Hi i_ ]ii IHII

This limit is defined to best meet _he four criteria:

a. Musculoskeietal injury rates and severity rates
have been shown to increase significantly in
populations when work is performed above the
MPL.

b. Biomechanical compression forces on the Lb/S 1 disc
are not tolerable over 650 kg (1430 i_) in mos_ workers.
This would result from conditions above the _PL.

c. Metabolic rates would exceed 5.0 Keel/minute for
mmst individuals working above the MPL.

d. Only about 25% of men and less than 1% of women

workers have the muscle strengths to be capable
of performing work above _he MPL.

2. Action Limit (AL)

The large variability An capacities between individuals
in the population indicates _he need for administrative
controls when conditions exceed this limit based on:

a. Musculoskeletal injury incidence and s veri_y rates
increase moderately in populations exposed _o
lifting conditions described by the AL.
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b. A 350 kg (770 ib) compression force on the Ls/S 1 disc
can be tolerated by most young, healthy workers. Such
forces would be created by conditions described by the
AL.

c. Metabolic rates would exceed 3.5 for most individ-
uals working above the AL.

d. Over 75% of women and over 99% of men could lift
loads described by the AL.

Thus, properly analyzed lifting tasks may be of 3 types:

i. those above the M_L should be viewed as unacceptable
and require engineering controls

2. those between the AL and MPL are unacceptable without
administrahive or engineering controls

3. those below the AL are believed to represent nominal
risk to most indus'trial workforces.

To illustrate this point, Figure 8.1 shows the three regions and
boundaries defined for infrequent lifting (F < .2) from the floor
(V = 15 cm [6 in]) to knuckle height (D = 60 cm [24 in]).
Depending on the size of the object, in terms of horizontal hand
location, the maximum weight which can be lifted can be determined

200: .80 I
Interference

Limit

150- I
60 iUJ

I- I
U= I Hazardo_
,.,j I L /f t/ng

100 I Cond/t/on$
I,=
::Z: 40 I

I _
" • .I......... FunctionalReach

3 \ Limit _-_I
I Moxim_

50- 20 _" , Limit
i Permissable

• :,.

• ....

Limit

0--
O0 20- 40 60 80 (cm)

0 . lo 20 3o (In3
I-JORIZQNTALLOCATION OF LOAD

Figure 8.1: Maximum Weight versus _orizontal Location for Infre-
quent Lifts from Floor to Knuckle Height
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GUIDELINE LIMITS

Wi_h the large number of task variables. (5 in this case) which
mmdify risk during lifting it is vir_ually impossible to provide
a simple yet accurate procedure for evaluating all possible jobs.
This problem is further complicated by the need to satisfy four
separate criteria (epidemiological, biomechanical, physiological,
and psychophysical) . The following guideline is the simplest form
known which best satisfies t.he four criteria.
iii i i ii ii i

In algebraic form:

AL (Kg) - 40(15/H) (I-.0041V-75 I) (.7+7.5/D) (l-F/Fmax)-metric units
or

AL (ib) - 90(6/H) (I-.011V-301) (.7+3/D) (I-F/Fmax)-U.S. Customary units

MPL - 3 (AL)

where H = horizontal location (centimeters or inches)
forward of midpoint between ankles at origin
of lift

V - vertical location (centimeters or inches) at
origin of lift

D = vertical travel distance (centimeters or inches
between origin and destination of lift

F = average frequency of lift (llfts/minute) I
I

= maximum frequency which can be sustained }
"- Fmax (see Table 8.2) Ii

For purposes of this Guide, these variables are assumed to have
the following limits.

1. H is between 15 cm (6 in) and 80 cm (32 in). Objects
cannot, in general, be closer than 15 cm (6 in) without
interference with the body. Objects further than 80 cm
(32 in) cannot be reached by many people.

2. V is assumed between 0 cm and 175 cm (70 in) representing
the range of vertical reach for most people.

3. D is assumed between 25 cm (I0 in) and (200-V) cm [(80-V) in].
For tr=vel less than 25 cm, set D = 25.

4. F is assumed between .2 (one lift every 5 minutes) and
Fma x (see Table 8.2). For lifting less frequently than
once per 5 minutes, set F - 0.
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Table 8.2: Fma x Table.
AVERAGE VERTICAL LOCATION (cm)(in)

V _ 75 (30) V < 75 (30)

S tanding S roomed
Hi

1 hour 18 15

ii, , i i il

PERIOD

8 hours 15 12

__ i

The above equations for the action limit (AL) and maximtun permis-
sable limit (MPL) represent a multipiicative factor weighting for
each task variable. The first factor

! "'

H Factor = (15/H)

represents the importance of the horizontal location (H). If H =
15 cm this factor is 1 and no adjustment for horizontal location
is necessary. If H = 75 cm, this factor is 15/75 = .20 meaning
the AL is reduced from 40 to 40(.20) = 8 kg.

The factor for vertical location involves the absolute deviation
of V from 75 cm (approximate knuckle height). For V = 75, the V
factor is

V Factor = (I-.0041V-751)

= (1-.004(0)) = 1

For V = 15,

V Factor = (1-.004 I15-751)

= 1-.004(60) = .76

Likewise for V = 135,

V Factor = (1-.004 1135-75 I)

- 1-.004 (60) = .76

!
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Likewise, _he D factor ranges from 1 to .74 as D varies from 0 to
200 cm.

D Factor - (.7+7.5/D)

For D - 0 set D - 25 (the minimum allowed value), then

D Factor - (.7+7.5/25) - 1.0

For D - 200,
D Factor - (.7+7.5/200) - .74

The F factor is a bit more complicated. If the lifting originates
below 75 centimeters (on the average V < 75) and is performed con-
tinuously throughout the day, F 12-(as given in Table 8 2).

i
!

F Factor - (1-F/Fma x)

- 1-6/12 - .5

The effective weight which can be lifted is thus halved due to
frequency of lifting required.

Combining factors is illustrated for continuous lifting below
knuckle height with average H : 20 cm, V - 40 cm, an average dis-
tance of D : I00 cm, at a rate of 6 lifts per minute; then

AL = 40 (15/20) (1-.004140-751)(.7+7.5/100) (1-6/12)

= 40 (.75)(.a6)(.78)(.5) = 10 kg.

M_L m 30 kg.

The mechanics of this example would be exactly the same using the
U.S. Customary form of the equation and the task variable limits
given on page 120. The. weight handled on the job could be com-
pared directly with these values. Suppose the load was 35 kg
(above the M_L). In this case, one "engineering control" might
be to reduce the frequency of lifting from 6 per minute to 1 per
minute (admittedly a drastic change). This would increase the
frequency factor from .5 to .92 and consequently the

AL = 18.4, and

MPL - 55.2
!
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Viewing the relative weights of each factor (.75)(.85)(.75)(.50)
in th/s case allows a quick evaluation of the relative weights
associated with changes in any factor. Freq-_ency of lifting is
the biggest discounting factor (.5) in this case and should re-
ceive first consideration.

Reducing frequency to 1 lift per minute would lower the stressful-
ness of the job to within the "administrative controls" region.
rr_ this case, 35 kq is between AL I 18.4 and MPL = 55.2. This
should not preclude further "engineering controls". It is import-
ant to realize that the job still cannot be safely performed by
most women or the majority of men. Further reductions in the fre-
quency (factor = .92) would be ineffective since this factor can
only increase to 1.0. The load probably cannot be brought appre-
ciably closer to the body (H = 15 versus H = 20 cm).

The best engineering solution at this point would be to change the
load weight. Halving the weight (from 35 kg to 18 kg) would be
one solution to achieving a task within the capabilities of most
people (18 kg is less than AL = 18.4 kg). An equally acceptable
solution would be to increase the load to i00 or more kg and pro-
vide mechanical lifting aids thus precluding manual handling and
relieving the person of lifting altogether.

JOB PHYSICAL STRESS EVALUATION

The purpose of the job physical demands evaluation is to identify,
quanuify and document the physical stresses associated with a given
3cb. This section outlines how such an evaluation should be per-
fo.-med so that the guidance of the previous section may be applied.

5e!ec-.ion of Analysts

AI" _cb analyses should be performed by an individual who has ex-
perience in work measuremen_ and who is thoroughly fa/niliar with
the plant and the jobs done in it. The analyst should know the
prescribed methods of performing these jobs and should be aware
of all tasks (including any irregularly occurring tasks) associated
with t_he job.

Selection of Employees

Onl? experienced employees who routinely perform their work accord-
inc _o 3oh descriptions and who work at a normal pace should be se-
lec-ed for measurement during the job evaluation. This will assure
tha- the job desc'-iption accurately describes the work performed.

Selection of Jobs

Jobs should be rank ordered by incidence and severity rates of
musculoske!etal disorders. Jobs with the highest rank'should be
studied first. The primary source used to formulate this sort of
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Job ranking should come from medical information _if available)
such as z

- medical reports
- first aid reports
- OSKA i01 forms

- worker's compensation payments

Things to look for on these reports include_

i. musculoekeletal injuries, particularly back injuries

overexertion

- strains/sprains
- contact injuries such as_

- lacerations
- bruises
- abrasions
- fractures

2. what job the injury occurred on so that a total for
• i

each Job can be compiled

3. how much lost time was associated with each injury.
In the absence of medical records, stressful jobs can
be identified by information obtained from line super-
visors or foremen for a particular job, such as:

- is there a high turnover rate?
- is there frequent absenteeism?
- are there frequent sprain/strain complaints?

Analysis Procedures

All daua collected should be organized on a "Physical Stress Job
Analysis Sheet" (see Figure 8.2). The exact form is, of course,
optional but it should include background and identification in-
formation for each job such as date, plant name, department,
analyst's name and job title as well as the task descriptors to
be measured. These are:

I. Weight of the object lifted - determined by direct
weighing. If this varies from time to time, note the
average and maximum weights.

2. The position of the load with respect to the body - this
must be measured at both the starting and ending points
of a lift in terms of horizontal and vertical location.
The horizontal location from the body [H) is measured
from the midpoint of the line Joining the ankles to the
midpoint at which the hands grasp the object while in
the lifting position. The vertical component ks

130



PHYSICAL STRESS JOB ANALYSIS SHEET

Figure 8.2: Example Coding Form.

determined by measuring the distance from the floor to
the point at which the hands grasp the object. The co-
ordinate system is illustrated in Figure 8.3.

t

These measures are repeated for the ending point of the lift (in
the lifting position) and all four values are recorded on the job
analysis sheet.

It these four values vary from task to task (e.g., stacking cartons
on top of each other), the job must be separated into elements and
each element evaluated. Examples later will suggest ways to handle
such situations.

To be precise, the H value should be measured as described in
item 2. However, a convenient r_/le of thumb is H = (W/2+15) cm
or (W/2+6) in, where W = the distance of the load away from the
body measured in the horizontal axis (fig. 8.3).

3. Frequency of lift - this should be recorded on the job
analysis sheet in average lifts/rain, for high frequency
jobs. A separate frequency should be entered for each
distinguishable job task.
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Figure 8.3 Graphic P_presentaticn of Vertical, Lateral and Hori-
zontal Axes.

4. Period (or Duration) - the total time engaged in lifting
should be no_ed. This need only be defined as !ess than
one hour or more than one hour for t.he purposes of this
Guide.

Figures 8.4 through 8.7 illus_rate the factor weights for each of
the above task variables. These nom_grams allow the analyst to
quickly determine the correct factor adjustments to be applied for
each variable in order to complete the latter columns of the job
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Figu=e 8.6 : Ve=_i=al Distance Facto= Nomog=am.
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analysis sheet. The remarks section may be useful in describing
which factor is most restrictive or limiting for each element.

EXAMPLES

Five examples will now Me discussed to illustrate the analysis and
, interpretation of this methodology.

Example i, Infrequent Liftinq

Fi%_ure 8.8 illustrates a common misconception (or oversight) in
terms of what types of Jobs may be physically stressful. A punch
press operator, for example, routinely handles small parts, feedin_
them in and out of a press. A cursory view of this task may over-
look the fact that once per shift, the operator is required to load
a reel of supply stock (illustrated shoulder height) from the floor
onto the machine. The reel weighs 20 kg. This activity is docu-
mented in Figure 8.9. Assuming the operat;oE lifts the reel in the
plane shcwn (rather than on the aide of the machine)_he appropri-
ate horizontal dimension is (75/2 + 15) - 53 cm or (_-_,+ 6) = 21 in.
At the destination V = 160 am (63 in). Since the activity occurs
only once per shift, F - 0 (no frequency adjustment required).

L

160 cm

tq,

Figure 8.8: Example I, Punch Press Operator.
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Notice that the H factor is most critical in this case (H factor -
.28). If possible, _he operator should load the machine from the
side (i.e., grasping the reel by its perimeter). This would allow
the reel to be brought closer to the body (i.e., H - 20 cm for

eMample). With this preferred work practice,

AL - 40(.75)(.76)(.85)(1.0)- 19.4

M2L - 3(19.4)- 58.2

For all practical purposes the activity is now within the capabil-
ities of most people. Alternative engineering controls might in-
clude elevating the delivery of reels (above the floor) thus
improving both _he V and. D factors.

Examples 2 and 3: H Not Constant

Evaluation of jobs where the H value is not constant throughout
the lift should be approached with caution by the analyst. The
most common error is to exaggerate H, making a job seem more
difficult _han it actually is.

For example, a compact load is lifted from the floor to a point 125

cm high as illustrated in Figure 8.10. Due to workplace constraints
_.he object must be placed on a moving conveyor at a distance H-80
cm but the lift is unconstrained up to waist height (about i00 cm).
In most cases, the load can be lifted close to the body up to _.his
point and then through transfer of moment_ be placed on the con-
veyor with little difficulty. Using an H value of 80 cm greatly
overestimates _he strength requirements of this task. As a general
rule of thum_, the analyst should use the H value at the origin
(in this case close to the body) to determine the weight limit
and not the H value for the end point of the lift. However, a
fraaile load that must be carefully handled throughout the lift
may'weli require the strength capabilities of lifting the load
from _-he floor t© the end point at an H value equal to that of
the end point:

The estimation of horizontal location as W/2 + 15 cm for body
clearance is not appropriate with horizontal obstructions such as
illustrated in Figure 8.11. In this case, the appropriate hori-
zontal dimension is 60 cm at the origin. Prest%mably the load is
not fragile, nor need it be retrieved from the destination. If
it must be retrieved the horizontal location at the destination
will become the origin for a subsequent lift!

Example 4: Occas'ional High Frequency Lifting of Constant Weights

Suppose that for a period of one hour, a person unloads palletized
cartons each weighing 5 kg stacked 5 high onto a conveyor as illus-
trated in Figure 8.12. In this case the vertical origin location
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Figure 8.1!: Example 3, Horizontal Obstruction.
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Figure 8.12: Example 4, Depalletizing Opera_ion.

- (V) and vertical travel (D) vary from one lift to the next. Also
note that this task requires both lifting and lowering (for those
high cartons) as well as possibly some twisting and carrying.
These la_er aspects are outside this Guide and their effects should
be minimized by a slowed pace for lifting and delivering palle_s
as close to the conveyor as possible.

Figure 8.13 presents an analysis which approximates the stresses
of this activity assuming the carton dimensions are 40 cm x 40 cm
x 40 cm, unloaded 12 per minute, and the person is free to climb
over the pallet to get close to each carton. Basically the job
is divided into 5 tasks representing the 5 tiers of the loaded
pallet. The base frequency (12/min) is divided between each tier
(2.4 lifts/m/n/tier). The horizontal location ks estimated as
H = (15 + 40/2) - 35 cm. The vertical locations at the origin
represent the position of the hands under the cartons (ignoring
the pallet height for purposes of this example).

Two separate analyses are warranted in this case. Each task should
be analyzed separately and then collectively• The most stressful
task (or tier).is task 5. For this task the V factor = C1 -
.004(160-75)) n .66. The V factors for each of the other tasks wil
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PHYSICAL STRESS JOB ANALYSIS SHEET

DEPARTMENT ....._,/,4_'gN, _/I_" , , DATE 8/,,8/80

JOB TITLE _'PA,,_,4"['I_/_J_ ANALYST'S NAME <_'0_i

Figure 8.13: Example 4, Analysis Sheet.

be larger since this vertical origin is most distant from 75 cm.
Note that with more complicated tasks such a simplification will
not necessarily be possible. It is only possible with this job
since all other variables remain constant.

For this most stressful task, then

AL = 40 (15/35) (.66) (.7+7.5/110) (i-2.4/18) = 8 kg

MPL = 3 (8) = 24 kg

It is concluded that individually the elements of the job are
quite reasonable (5 kg is below the AL).

!

How consider the tasks collectively. The following approximation
is not exact but should provide a reasonable composite estimate.

Derive a weiqhted average fo r each variable in the job analysis
according =o frequencY. In this case frequency is constant across
tasks and vertical origin and travel distance are the only factors
which vary..
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The average vertical location is ..

0 + 40 + 80 + 120 • 160----- - 80 .cm
V - 5

The average vertical travel is

D- 50 + i0 + '30 + 70 + 110..... 5 =S4cm

For the total job then

40 (lS/35)(1-.OO4(S))(.7 7.S/S4)(l-12/lS)
- 40 (.43) (.98) (.84) (.33)

=,4.7 kg

MPL =, 14 kg
!

Since the carton weight (5 kg) "is nominally above the AL, admin-
istrative controls may be required. The analysis suggests that
the problem with this job is not so much strength Cat issue in
the individual task analysis) but endurance. Since a number of
simplifying assumptions were made in this analysis a more detailed
metabolic analysis of such a job may be warranted before imple-
menting administrative controls. Such an analysis is described
in detail by Garg, et al., (1978).

Example 5: Continuous High Frequency Lifting, Variable Tasks

Lifting tasks of this type are typical in warehousing, shipping
and receiwing activities where there are many different sized
loads of varying weights that are lifted at varying frequencies.
As a simple example, consider a job with the set of 3 tasks des-
cribed in Figure 8.14.

For highly variable jobs (such as this one) this Guide is most
limited. Following the procedure of the preceding example, each'
task should first be examined individually. The recommended AL
and _[PL for each task is as follows:

.TASK I: AL = 40 (15/40) (i-. 004 (75)) (.7_7.5/75) (1-1/12)

= 40 _.38) (.70)(.80)[.92) - 7.8

MPL = 23.4
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DEPARTMENT _:::::'_'c'_'/u'/A,/6" DATE, ..<"/t/8o

JOB TITLE .... ANALYST'S NAME c_(Ai -- i f I

Figure 8.14: Example 5, Highly Variable Job.

TASK 2: AL = 40 (15/30) (1-.004(75)) (.7+7.5/25)(1-2/12)

= 40 (.50)(.70)(1.0)(.83) = 11.6 kg

MPL = 34.8

TASK 3: AL = 40 (15/15)(i-.004(0)) (.7+7.5/25)(I-5/15)

= 40 (I.0) (1.0)(i.0) (.67) = 26.8 kg

MPL = 80.4 kg

."_o tec.hnical aspects of the above calculations _re noteworthy:

a. Travel distances less than 25 cm should be considered
as 25 cm. In task 2, this cutoff was used. (Factors
must all be less than or equal to 1.0).

b. Since this job is performed continuously, Fm= v factors
(from Table 8.2) of 12 and 15 were used for _fts from
less than and _reater than 75 cm.
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Based on this elemental analysis it can be concluded that Tasks
1 and 2 are the most stressful. In fact, the maximum weights of
40 kg (Task I) are above the MPL - 23.4 and engineering controls
(such as mechanical aids or two-person lifting) are warranted.
Note that the average weights in Task 1 _I0 kg) are reasonable
with administrative controls, in both cases, the horizontal lo-

cation produces the greatest discount in ability. Task 3 appears
to be nominal in terms of physical stress.

As with Example 4, analysis of the combined elements of the job
can only be approximated by computing weighted averages according
to frequency. In this case, the composite

H = 1(4o) + 2(30)+ s,(,is)......... 8...... = 22 c.

The coefficients i, 2, and 5 correspond to each elemental frequency
and 8 is the total number of lifts per minute.

Similarly, the weighted average

l(0) . 2(0) + 5(75)
V= ...... 8.......... =47

i(75) . 2(15) . 5(25)
D = .........8 .................=29

F=I+2+5=8

Thus, for the combined tasks:

AL = 40 (15/22) (1-.004 (75-47)) [.7+7.5/29) (1-8/12)

= 40 (.68) (.89) (.96) (.33) = 7.7 kg

MPL = 23.1 kg

Since the average weight lifted is 8.1 kg, administrative controls
are required.

It is Lmportant to note that this "averaging" of the task descrip-
tors in this case tends to dampen out the large differences between
the tasks. TMis is true in general Cbut not always). This error
and the errors introduced by ignoring other carrying, holding,
pushing, and pulling t%sks can only be resolved with more detailed
biomechanical, metabolic, and psychophysical evaluations.

144



ADMINISTRATIVE CONTROLS

Given the preceding detailed analysis of the physical stresses, a
lifting job (or t-sks within a job) can be classified into one of
3 zones :

i. Acceptable (below the AL),

2. Unacceptable for most individuals (above the MPL), or

3. Unacceptable for some individuals (between the AL and
MPL).

This section deals with selecting and training of workers for jobs
of the latter type (3). A more detailed discussion is presented
in Chapter 6. Alternative engineering controls are then summar-
ized for conditions 2 and 3. A more detailed discussion appears
in Chapter 7.

Selection

In order to safely match a worker to the physical demands of a
given task, several selection procedures can and have been used.
For t/he many manufacturing, distribution, and service industries
which have no medical staff, self-selection has been the principal
method. Other methods commonly used are:

i. Questionnaires on health and medical history

2. Tests of visual, auditory and pulmonary function, blood
pressure, mobility and a chest X-ray

3. Clinical examination.

The problem with these is that they are unreliable predictors of
medical risk of injury. Also, the worker is usually not followed
medically during the first few weeks of training when many pos-
rural stress related problems could be prevented.

In view of these problems, routine lumbar spinal radiography has
often been prescribed by occupational medical advisors as a prere-
quisite for employment in heavy manual work. Using X-rays for
this purpose, however, is very controversial because:

i. There have not been any statistically significant dif-
ferences shown in the incidence of radiological abnor-
malities between workers with known history of back
pain and those without.

2. There is a problem of X-ray interpretation. No reliable
data exists on the predictive rating for observed ab-
normalities. It is also impossible to quote a value for
the increased probability of back trouble for different
abnormalities.
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3. X-rays present a radiation hazard, particularly for fe-
males who cannot be given adequate gonadal protection.

In summary, caution must be exercised in using the lumbar spinal
radiograph as a selection tool. If so, it should be performed by
an experienced physician after a thorough interview and examina-
tion, and with full knowledge of the MMH job concerned.

Physical Assessment of Workers

What is needed is an objective means for assessing the physical
capabilities of a worker who is being considered for a certain
job. In providing such an assessment certain medical, social and
economic criteria must be met, these are:

I. Is it safe to administer?

2. Does it give reliable, quantitatlve values?

3. Is it related to specific job requirements?

4. Is it practical? i

5. Does it predict the risk of future injury or illness?

As we have seen, the low back X-ray fails to some degree in each
of these criteria, particularly in those relating to safety and
reliability. As an alternative, worker strength testing and
aerobic capacity testing have been proposed as means to meet these
objectives. If carefully administered they appear to satisfactorily
meet each of the above criteria as discussed in Chapter 6.

Training

The importance of training in manual materials handling in reducing
hazard is generally accepted. What is lacking, however, is a clear
definition of what the training should be and how it should be
taught. Most controlled studies of training have shown it to be

ineffective in reducing accidents and injuries related to lifting.
Despite this, however, some form of training in manual materials
handling jobs is likely to continue. What follows is a suggestion
of what a training program should include.

I. Wha should,betau. h

The aims of training for safety An lifting should be:

a. To make the trainee awar-, of the dangers of car_-
less and unskilled lifting.

. b. To show them how to avoid unnecessary stress
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C. TO teach the worker individually to b_come aware
of what he/she can handle comfortably without un-
due effort.

In order for the training to be effective, the instruc-
tors must be well versed in the sciences basic to manual

materials handling and in Safety Engineering. The con-
tent of the course must also be suited to the education-
al background of the trainees.

The course should cover the following aspects s

a. The risks to hea!th of unskil!ed lifting: Case
histories from the organization concerned provide
the best illustration.

b. The basic biomechanics of liftin_s The body as
represented _y a system O_'' ievers.

c. The effecms of lifting o n the body: The basic
an-atomyof :he s-pinea_d'_he *muscles and joints
of _e trunk; the contribution of intra-thoracic
pressure while lifting, i

d. Individual awareness of the body's strengths and
weakne_esi HOw to estimate 0ne_s '''Comf0_tab_e ....
iiw _ITITle - - _ I I I!lll

.i.A:t'..ng capacity.

e. How to avoid the unexpected: Recognition of the
physical factors which might contribute to an
accident.

f. Handlina skill: Safe lifting postures; minimizing
r/he load S moment effects; timing for smooth and
easy lifting.

g. Handlin_ aids : Platforms, stages or steps,
_es£_es, .....handles,, wheels, shoulder pads.

h. Warninas: What to be aware of when lifting.

2. How it Should be Tauaht.: 1 ii __ j ii i!i 1 ,_

It is not enough to teach safe lifting practices by
slides or films. The trainee should be practically in-
volved from the start. Therefore, classes must be small.
Training should not be restricted to a classroom. Lift-
ing technique should be demonstrated and practiced at
the work site. Supervisors, as well as trainees, should
be involved in the training program. The following are
the steps to an effective training program:
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2. Human/Container Couplinq Desiqn. Handles on containers
ShoUld be desiJ_ned wi_h _o worker°| hand in mind. They
have a large effect on bo_.h _.he m_imum force a worker
can exert on a container and on abe energy expenditure
in manual materials handling tasks. The major problems
wi_h most handles are insufficient hand clearance, sharp
edges which can cut into abe hand and too small of a
handle diameter.

The postures of the hand with respect to grasped objects
c_ be classified as follows,

a. Hook _rip. One in which the gingers are flexed
a r6und _e object and the _hum_ is not used for
gripping.

b. Power qriP ,. One in which the objec_ is clamped
between the partly flexed fingers and palm wi_h the
thumb opposing the grip and lying along the plane
of _e palm.

c. Precision qri_. One in which the object is pinched
_e_ween the- fiexor aspects of tht flngers and op-
posing thuzmb.

Most handles force the worker to use the hook grip (_he
least effec¢ive) or the power grip. The power grip gives
a good gripping force and allows a large surface of the
hand to be used but often is inefficienm if accurate
control is needed. The weight of the object often pre-
vents the precision grip from being used.

There is little agreement in the literature as to what
. the optimum handle diameter is, but from 25 mm (I inch)

to 38 mm (1.5 in.) is the range into which mos_ recom_nen-
dations fall. The elimL_a_ion of sharp edges, seams,
rubbing, and corners appears to be of more importance
_han actual handle diameter. The shape of the handle is
better cylihdrical than molded to the contours of the
hand.

Handle width should be at leastll.5 cm (4.5 in.) with 50
mm (2 inches) clearance all around the handle to accommo-
date a 95_h percentile hand. If gloves are used, at
least 25 ,uu (I inch) should be added to these dimensions.

3. Worker/Floor Surface Coupling. Poor worker/floor coupl-
ing will most often result in accidents such as slips,
trips, or missteps. The major mediating variable in
_hese _ypes of accidents is the coefficient of friction
between the shoe sole and the working surface. This can
be affected by:
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a. work surface materials

b. surface coating

c. floor condition

d. floor angle

e. shoe sole/heel composition and contact area

f. shoe style

The general recommendation As to adjust shoes and work-
ing surfaces to gave a coefficient of static friction
of at least .4 and preferrably .5.

Unnoticed changes in surface friction can also cause
accidents. These can be reduced byz

a. ensuring that different surface materials or coat-
ings have transition zones between _hem,

b. clearly marking any surface friction _change,

c. using good housekeeping procedures to reduce trans-
Sen= changes in surface fric=ion such as spills,
worn specs, loose or irregular floors.

Because of the forces transmitted from _.he container =o
_he body when lifting, good work/floor coupling is
essential in ten,roiling accidents and injuries result-
ing from foo_ slippage.

The Visual Environment

While manual materials handling operations rarely demand the fine
visual discrimination of delicate assembly work, they do require
control of the visual environment for optimum performance and
safe_y. The _as_ of lifting involves vision of the container,
the workplace around the container and _he surface on which _he
opera,or s_ands. An illumlnance of 150 lux _14 foot-candles) in
each of these areas is a reco_ended minimum.

Types of lifting can have a large effect on visual performance,
particularly in _he areas of depth perception and surface texr,'re
perception. Differences in contras_ or differential illumination
can be used to make s_airs or changes in walking surfaces easily
discernible. Low, angled illumination As recommended for enhanc-
ing surface mex_ure to warn operators of changes An shoe/jurface
fricuion. Depth perception errors can be controlled by changing
reflec_.ance of _he container and _ask to provide additional con-
trash. Color contrast can be used on edges of steps, loading docks
and ramps when _he consequences of misperception are severe.

|
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Labeling can be used to indicate handhold positions, cautions

" against single person lifting if _he load is heavy, or a note
of caution if its center of gravity is not near the center or if
it is likely to shift.

The Thermal Environment

Deviations from the comfort zone (i8 ec (64.5eF) to 21 °C (70°P)
have been shown to influence injuries in many industries. It is
thus particularly important to ensure that thermal stress does
no_ contribute to manual materials handling safety problems.

Cold environments are not usually a problem in manual materials
handling because the strenuousnature of the work provides suffi-
cient heat production, and the "thermal clothing may provide some
personal injury protection. The cold, however, does reduce dex-
terity which could lead to human error in lifting.

if a heat stress problem is suspected, it should be assessed by
the Wet Bulb Globe Temperature (WBGT) index. Recommendations
for this index can be found in the ACGIH (1980). Engineering
control measures such as radiant heat shielding, forced air
movement, clothing design and work-rest schedules can be Used to
prevent body temperatures from increasing over the 38°C (!00.4aF)
recommendation.

Materials Handling System Alternatives

Jobs which exceed the MPL should be performed with the aid of some
mechanical device or redesigned so that they can be performed
safely. Some examples of simple lifting aids found at the work-
place are:

a. Hooks: The worker should be trained in the use of
handlinq packing hooks so that they will not glance
off hard objects.

b. Bars: The ma3or hazard of a crow bar is that it may
s_lp. The edge should have good "bite".

c. Rollers: These are effective in moving heavy and bulky
0bjecs.

d. Jacks: They should be marked to indicate the safe load
wnl ,h be rc. can alsed.

e. Platforms: °..ese provide the maintenance of a conven -°
.ent helqht for li:ting and handling.

f. Trestles: These can be used to maneuver long loads on
the poin_ of balance, or for readjusting the grip or
carr,/inq posture.
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O_her types of mechanical aids are:

a. Conveyors are used primarily when loads are uniform,
movement is from one point to another, and materials

" move constantly.

b. Cranes and Hoists are most co_nonly used when loads
Vary in size and weight, moves are intermittent, and
cross traffic will interfere wi_h conveyors.

c. Industrial trucks are most often used when materials
i:-e*bVed '* -_n_erm_ttently, over yawing routes, when
cross traffic would prohibit conveyors, and loads are
uniform or mixed' in size and weight.

Potential Safety and Ergonomic Problems

Reducing _he physical hazards or manual lifting to the musculo-
skeletal system can often result in o_.her types of safety problems.
Some of these are:

a. ConveTorS: Aside from mechanical entrapments, the
major problem with conveyors is that the work is extern-
ally paded. This can cause time-stress induced errors.
Conveyor designs which take into account the cycle-to-
cycle variability of the operator can reduce such stress.
Buffer stocks between stations achieve the same effect.

b. Cranes ....and Hoists: Because of the dangers involved when
a load is suspended, cranes are among the most hazardous
of material handling equipment. The crane cab and all
controls should be designed for good visibility and
safe operation. The loading capacity of the crane should
be clearly marked. Standard signals should be used
between the crane operator and the signalman on _he
gro_tnd.

c. Hand Trucks: Safety hazards include falling of the load,
collision Between _.he truck and other objects, and the
operator getting pinned between the truck and another
object. These can be reduced by such design features
as: covering all exposed handles with knuckle guards,
Ug ardlng or recessing all wheels, brakes that apply

auuomatically when _e handle is either fully raised or
fully lowered, or released.

!
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CONCLUS ION-.

It has been traditional to bemoan the existence of widely diver-

gent recommendations for maximum weights which can be safely
lifted. These divergent recommendations have actually been due

to the differences in what is accepted as a reasonable criterion

by different scientific disciplines. This Guide has attempted
to integrate the conclusions of four distinctive disciplines with-

in the broad field of Ergonomics into one set of recommendations.

Obviously, the recommendations do not satisfy any of the criter-

ia perfectly and considerable qualification of the specific as-

pects of lifting were required in order to arrive at any
consensus.

The convergence between the methodologies, however, overshadows

the differences. The fact that these technologies agree on the

major factors which limit lifting ability and even point to

similar absolute magnitudes is strong evidence that the guidance

is sound. This guidance will only be effective, though, if it

is carefully studied and applied within your workplace.

i °,
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MEDICALAND FIRST AID - SUBPARTC&K

PURPOSE

The purpose of th:,slesson is to acquaint the participant with the requirements of Subpart C, General
Safety and Health Provisions, 1910.20, Access to medical records and Subpart K, Medical and First
Aid.

OB__
1. State and explain three requirements of 29 CFR 1910.20.

2. Given a situation involving skin and eye contact with corrosive materials, apply the correct
citation from Subpart K.

REFERENCES

1. 29 CFR 1910 Occupational Safety and Health Standards, for General Industry

DURATION
One hour

INSTRUCTOR MATERIALS
Course manual with instructors notes
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Medical and First Aid
Subparts C and K

Medical and FIr=t Aid

.Objectives

1. State and explain three
requirements of 29 CFR 1910.20.

2. Given a situation involving skin
and eye contact with corrosive
materials, apply the correct
citation from Subpart K.

Subpart K--Medical and First Aid

II 1910.151 Medical services and first aid

• (a) Medical personnel shall be
readily available for advice and
consultation on workplace health

• (b) If no clinic is in near proximity to
the workplace, a person or persons
shall be first aid trained; first aid
supplies shall be readily available



Medical lind Flint Aid

1910.151(c)

II "Where the eyes or body of any
person may be exposed to
injurious corrosive materials,
suitable facilities for quick
drenching or flushing of the eyes
and body shall be provided within
the work area for immediate
emergency use".

4

,,,,,,

Medical and First Aid

Subpart C--13eneral Safety and
Health Provisions

II 1910.20 Access to employee
exposure and medical records

• Permits direct access by
employees or their designated
representatives and by OSHA to
employer-maintained exposure
and medical records.

Medical end First Aid

Purpose

II 1910.20 (a)

• "Access by employees, their
OSHA representatives are
necessary to yield both direct and
indirect improvements in the
detection, treatment, and
prevention of occupational
disease."



Medical randFirs! Aid

Employer Responsibilities

II More of .20(a)

• Assurlng compllance wlth thls
section, but compliance actlvltles
can be carried out by a physlclan
or health care personnel on
behalf of the employer

• Confidentlallty of employee
medical Informatlon shall be
maintained

7

Medical randFirstAid

Scope

n 1910.20 (b) applies to:

• all industry employers who have
access to employee exposure or
medical records regarding
exposure to toxic substances or
harmful physical agents

• all employee exposure, medical
records and analysis thereof,
whether or not the records are
mandated by specific standards

8

Medical and First Aid

Definitions

II 1910.20(c) includes:

• access means the right to
examine and copy

• designated representative means
any individual or organization to
whom an employee gives written
authorization to exercise access
rights

• exposure records include air
monitoring, biological monitoring,
MSDS, chemical inventory 0
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Medl_l and FIr_ Aid

Medical Records

II Does not Include:

• medical and employment
questionnaires and histories

• results of exams (pre-placement,
periodic, episodic)

• medical opinions, diagnoses,
recommendations

10
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Medical and First Aid

Specific Written Consent

II Must include:

• name and signature or
employee authorization release

• date

• name of individual or
organization who is releasing
the information

Medical and First Aid

Preservation of Records

• Medical records must be
maintained for the duration of

employment plus 30 years,
EXCEPT:

• health insurance claims
maintained separately

• first aid records for one time
treatment

• employees who have worked for
< one year

12
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Medical lind First Aid

Record Retention

• Exposure records shall be preserved and
maintained for at least 30 years, EXCEPT:

• background data, i.e., lab reports,
worksheets as long as sampling method,
protocol, and analytical method are
retained

• MSDS, as long as some record of
chemicals used exists for 30 years

• biological monitoring results required by
specific standards shall be preserved as
per that standard la

Medical and First Aid

Access to Records

II Employer shall assure that access
is provided in a reasonable, time,
place and manner

• if longer than 15 days, employer
must inform employee of the
earliest available time and the
reason for the delay

• without cost to the employee

• copying facilities are also
available without cost

14

Medical and First Aid

Analyses Using Exposure or
Medical Records

• An employee and OSHA can have
access to analyses that were
developed using information from
exposure or medical records about
the employee's workplace

• Personal identities, such as name,
social security or payroll numbers,
age, sex, race must be removed
from data analyses prior to access

15



Medl_l and Flint AM

Trade Secrets

II If an employer decides not to disclose
the specific chemical Identity, the
following steps must be taken:

• provide a written denial within 30 days
of the request

• provide evidence that it Is a trade
secret and give specific reasons for
the denial of Information

• provide and explain why alternative
Information ts adequate

le
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Medical nnd First Aid

Employge Information

lib At the time of Initial employment
and at least annually thereafter,
employees must be told of the
existence, location and availability
of their medical and exposure
records

II Employers must inform employees
of their rights and make copies of
this standard available

17

Medical and Ftrl! Aid

Transfer of Records

II Whenever an employee ceases to
do business, all records shall be
transferred to the successor
employer

II If there is no successor employer,
the employer must:

• notify the employees at least 3
months prior of their rights of
access

• transfer the records to NIOSH
le
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Mldli_l ind Flint Aid

Non-Mandato Appendices

II A--Sample Authorlzatlon Letter of
the Release of Employee Medlcal
Record Informntlon to s Designated
Representatlve

II B--Avallablllty of NIOSH Reglstry
of Toxlc Effects of Chemlcal
Substances (RTECS)

i I0
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i_ SAFETYAND _ALTH REGULATIONSFOR CONDUCTION

PURPOSE

The purpose of this lesson is to acquaintthe participant with the basic concepts of construction safety,
and the application of 29 CFR 1926.

6BJE
1. Describe how employer responsibility for workersafety and health is affected by subcon_tor

agreements.

2. Given a construction site scenarioinvolving safety and health issues, identify applicable standards
from 29 CFR 1926. Determine if the situation is in compliance, anddescribe appropriate
correctivemeasures,

3. Identify 4 types and uses of heavy equipment including cranes, hoists and earth moving
machinery,

4. Describe conditions for safe welding and cutting on construction sites.

5, Describe 3 excavation conditions and set safety parameters asoutlined in 29 CFR 1926,

REFERENCES

1. 29 CFR 1926 Safety and Health Regulations for Construction Department of Labor

2. 29 CFR 1910 General Safety and Health Standards, United States Department of Labor

3. Electric'_ Safety-Related Work Practices',Final Rule. 54 FR 31984

4. Accident _vention M_ual {or lndustriaiOperations:9th ed. Vol Engineering and Technology,
National Safety Council

5. A_:_ideotPrgventionManual for Industrial _:ratio_ns: 9th ed, Vol I
Administration and Programs, National Safety Council

6. Supervisors' Safety Manual, 7th ed. National Safety Council

7. American National Standards Institute (ANSI), 1430 Broadway, New York, NY
I(}018

8, National Fire Protection Association (NFPA), Batterymarch Park, Quincy, MA 02269

DURATION
Two hours

INSTRUC"I'()R MATERIALS
Course manual with instructors notes,

Selected videos and slide presentations
Overhead projector/viewer assembly
VCR/TV
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1926 Safety and
Health Regulations

for Construction

Objectives

1. Describe howemployerresponsibility
for workersafetysnclhealthIs affected
by subcontractoragreements.

2. Givena constructionsitescenario
InvolvingsofetyondheolthIssues,
tclentlfyapplicablestandardsfrom29
CFR1926. DetermineIf the sltuotlonIs
In compliance,end describeappropr!ate
correctivemeasures.

Objectives

3. Identify 4 types and uses of heavy
equipment including cranes, hoists and
earth moving machinery

4. Describeconditionsfor safeweldingand
cuttingon constructionsites

5. Describe3excavationconditionsandset
safetyparametersasoutlinedIn 29CFR
1926

3
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Ruin of Constructlon

m 1926.16
n (b) "...theprlmoaontranotoranuumee

all obllgmtlono prosorlbed as employer
obllgatlons...whothor or not he
suboontraota any part of the work.'

n (o) "with rospe©t to suboontra©ted
work, the primo oontrsctor and any
sub(:ontractor or suboontractors shall
be deemed to haveJoint
responsibility"

4

Subpart _eneral Safety and
Health Provisions

Hi Accident prevention responsibilities

n Safety training and oduoatlon

IB Housekeeping

t
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Subpart D--Occupational Health and
Environmental Controls

U 1926.50. Medical services and
first-aid

• Medical personnel available for
advlce and consultatlon

• Flrst-ald avallable on remote sltos

• Ambulance, doctor and hospltal
phone numbers shall be
consplcuously posted

II
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San Itatlon--1926.51

II Potable water shall be provided

• Clearly marked, sealed containers
with tap

II No ©rose.connections allowed

Iii Toilets-number required is
specified

II Washing facilities required where
contaminants are used

1926.52--Nolse Exposure

II Feasible, engineering or administrative
controls shall be utilized to protect
employees against sound levels in
excess of Table D.2

II If controls fall to reduce sound levels,
ear protection devices shall be used

II When sound levels exceed Table D-2, a
Hearing Conservation Program Is
required

Ii

1926.5_-Gases, Vapors, Fumes,
Dusts and Mists

II Exposure above the Threshold
Limit Values shall be avoided

II Administrative or engineering
controls shall be Implemented
whenever feasible to comply with
TLV's

II Personal protectiveequipment
(PPE) as a last resort

II PPE shall be approved for each use

I)
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1926,56.--Illumination

l Construction areas, ramps,
runways, corridors, offl©es,shops,
and storage areas shall meet the
minimum Illumination Intensities of
Table D-3

10
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1926.57--Ventilation

II PELs shall not be exceeded

II Design shell not draw through
work area

II Volume and velocity shall be
sufficient

III Durationof ventilation

• Continually during work process

• For a time after process

11

1926.59--Hazard Communication

E Chemical inventory

E Labeling

E Material Safety Data Sheets (MSDS)

II Training

B Written program

12
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Subpart E--Personal Protective and
Life Saving Equipment

B 1926.100

II Head Protection

• Hard hats required where danger
of head Injuries exist

• 1926.101

II Hearing Protection

• Hearing protection required
where noise controls aren't
feasible

• Fitted by a competent person 13

1926.102----Eye and Face Protection

II Shall be provided where injury
potential exists

II Shall meet ANSI Z87.1 standards

II Welders and laser workers require
lenses of proper optical density

14

1926.103--Respiratory Protection

II Engineering and administrative
controls required first

II Respirators shall be specifically
approved by Mine Safety and
Health Administration (MSHA) or
National Institute for Occupational
Safety and Health (NIOSH)

!1 Training required in respirator uses
and limitations

II Regular inspection and good
maintenance required

15
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1926.104---Safety Belts, Lifelines
and Lanyards

El Used only for personal protection

El Removed from service after any fall

El Minimum specifications listed

El Safety nets required when workers
are more than 25 feet above
surface, and lifelines, belts or
scaffolds are Impractical

10

Subpart F--Fire Protection
and Equipment

El A fire fighting program is required
throughout the project duration:

• shall provide, without delay,
adequate fire fighting equipment

• may require an in-house Fire
Brigade

17

Portable Firefighting Equipment

El 1926.150

II Inspected regularly

El Well maintained

II Conspicuously located

El Access to all equipment at all times

El Warning system required

El Water supply required

10



Fixed Firefighting Equipment

II Fire extinguishers - 1926.150 (c)

• Type 2A or better

• One per 3000 square feet
• 100 feet maximum travel distance

• At least one per floor

• At least one adjacent to stairway

lg

1926.151---Fire Prevention

II Ignition hazards

• Electrical wiring and equipment
shall be installed in accordance
with Subpart K- Electrical

• "No Smoking" posted where
dangerous

• Engine exhausts shall be well
away from combustibles

2O

1926.151--Storage

II Open yard and indoor storage
(c) & (d)

• Storage of materials shall not inhibit
egress

• Maintain clearance around lights and
heating units

• 24 inch clearance around travel path of
fire doors

• No storage within 36 inches of a fire
door

21
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Flammable and Combustible Liquids

II 1926.152

• Only approved Containers and
Tanks

• Indoor storage-Table F.2

• Outside-limits on tanks and
containers

• Fire control

• Dispensing and handling

22

_

Subpart G--Signs, Signals and
Barricades--1926.200

II Shall be visible at all times

II Shall be removed once the hazard
has passed

II Danger signs- Red upper panel

II Caution signs- Yellow upper panel

II Safety instructions- Green upper
panel

II Flagmen required where signs and
barricades are not adequate

23

.. 1

Subpart H--Materials Handling,
Storage, Use and Disposal

m Maximum safe floor loads shall be
conspicuously posted

m Maximum safe floor loads shall not
be exceeded

II Aisles and passageways shall be
kept clear

n Working over material stored in
hoppers, tanks or silos require
lifelines

24



1926.250--Material Storage

II Noncompatible materials shall be
segregated

II No storage within 6 feet of
hoistways or floor openings

i No storage of materials on
scaffolds or runways

i Safe stacking specifications listed

26

1926.251--Riggin.g Materials
for Handlang

II Inspected prior to each use

II Safe working load shall not be
exceeded

II Makeshift fasteners prohibited

II Worn, corroded or abraded
equipment shall be discarded

II When U bolts are used for eye
splices, the U goes on the dead
end of the cable

26

1926.252--Disposal of Waste Materials

II Covered chutes required for drops
over 20 feet

i Internal drops without chutes
require barricades and posting

II Disposal by burning shall comply
with local regulations

II Flammable liquids and oily rags
shall be kept in fire resistant
covered containers until removed

27
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Subpart I-Tools Hand and Power

n Handtools- lg26.301
• Unsafe tools shall not be Issued

or used

• Wrenches shall not be used If the
Jawsare slipping 4

• Hammers with mushroomed
heads shall be replaced

• Tool handles shall be tight,
sound, and free from splinters

211

1926.302---Power-Operated Hand Tools

m Properguarding required

II Electric power tools shall be either:
• Double-insulated

• Properly grounded
• Used with GFCI

m Use of electric cords for hoisting or
lowering is prohibited

m Cleaning with compressed air
above
30 psi not allowed (dead ended)

29

Subpart J--Welding and Cutting

m Noncombustible shielding required
when arc welding or cutting

m All cables shall be fully insulated
and capable of handling the
maximum currents used

m When not in use, remove
electrodes and isolate holder

m Instruction on safe welding
methods required

3O
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1926.352---Fire Prevention

II Proper fire precautions are required:

• Isolating welding and cutting
operations

• Removing fire hazards

• Providing a fire watch

• Take these same precautions on both
sides of walls or floors

• No hot work near flammable
compounds, or high dust
concentrations

$1
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1926.353--Ventilation

II During.hot work operations,
ventilation or air.line respirators
are required when working in an
enclosed space with:

• Lead

• Zinc

• Cadmium

° Chromium

• Mercury

• Beryllium
32

Ventilation

II Local ventilation or air-line
respirators required when working
with:

• Stainless steel with inert-gas

° Confined spaces

• Unusual conditions which may
cause contaminant
accumulations

33
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Subpart K---Electrical

I Shall comply with 1984 National
Electric Code (ANSI/NFPA)

I GFCIs required or an assured
equipment grounding program

I GFCIs required on all 120-volt
receptacles that are not part of the
permanent wiring

:4

1926.404--Wiring Design and Protection

I Grounding program shall cover:
• Extension cords

• Receptacles

• Cord and plug equipment

35
,, , ,, --

Assured Grounding Program
Required Program Elements

I 1926.404 (b)(1)(iii)

I Written program description

I At least one competent person

I Daily visual Inspections of all
extension cords and cord and plug
equipment

I Quarterly continuity tests of the
equipment grounding conductors
of receptacles, extension cords,
and cord and plug equipment

36



1926.405---Wlrlng Methods

IN Lamps shall be protected from
breakage

m Temporary llghts may not be
suspended from thelr cord

m Portable ilghtlng In wet or
conductlve locatlons requlre 12
volt systems or GFCIs

m Extenslon cords shall be the
three-wlre grounded type

m Constructlon sltes requlre heavy
duty cords

17

1926.416--General Requlrements

m Work near live electrlcal clrcults
not allowed unless:

• Clrcult Is deenerglzed and
grounded

• The part Is guarded by Insulatlon
• Other effectlve means are used

m Where the exact location of
underground llnes Is not known,
workers using jackhammers or any
tools that may contact a line shall
wear insulated gloves

35

General Requirements

m worn or frayed electrical cables
shall not be used

m Extension cords may not be
stapled,
hung from nails or suspended by
wire

m Deenergized circuits or equipment
shall be tagged at all energizing
points

39
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Subpart L Scaffolding

II 1926.451(a)-general requirements

li Sound, rlgld footlng

Ii Erected, moved, dlamantled under
supervlslon of competent persona

ii Gusrdralls and toeboards requlred
on open edges > 10' above ground

40
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Subpart M--Floor and Wall Openings

1 1926.500

• Floor openlngs

• Shall be covered or guarded by
a guardrall wlth leeboard

• Open sldes or platforms above
6 feet shall be guarded

• Floor holes shall be guarded or
covered

41
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Floor and Wall Openings

m Wall opening - An opening at least
30 Inches up and down by 18
inches wide

, Wall opentngs less than 3 feet
above the floor leading to drops
of more than 4 feet, shall be
guarded

• Toeboards required If bottom of
wall opening Is less than four
Inches above the working
surface.

42
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Built-Up Roofing Work

i 1926 500(g)

El On low.pitched roofs > 16 ground
to save height, a safety system Is
required:

• Motion stopping system
• Guardralla

• Warning line

• Safety monitoring system (< 50')

4,1

Subpart N--Cranes, Derricks, Hoists,
Elevators and Conveyors

El Cranes and Derricks: 1926.550

• Employer shall comply with
manufacturer's specifications and
limitations

• Rated load capacities, operating
speeds, warnings and instructions
shall be conspicuously posted on all
equipment

• Barricade rear swing radius of crane

44
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Cranes, _erricks, Hoists, Elevators
and Conveyors

II Cranes and Derricks:
• Maintain 10 foot minimum

clearance from live power lines
• Not to be used to hoist

employees

• Inspected before each use by a
competent person

• Annual inspection by a
competent person, records kept

46
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Hoists

I Hoists 1926.552

. Rated load capacities, operating
speeds, warnings and Instructions
shall be conspicuously posted

• Holstway doors shall be substantially
guarded

• Personnel holstwsy doors require
lock on landing side

• Hoist cage shall have protective
cover

4e
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Subpart O--Motor Vehicles,
Mechanized Equipment, and

Marine Operations

i .600 Equipment
Ii .601 Motor vehicles

I .602 Material handling equipment

• earthmovlng

• excavating

• lifting and hauling

47

General Requirements

III Vehicles shall be checked at the
beginning of each shift

I Vehicles with obstructed rear view
may not be used unless:

• Vehicle has a back-up alarm

• An observer signals it is safe

III Suspended machinery or
equipment shall be substantially
blocked before work underneath
may proceed

4e
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Subpart P---Excavatlons

i 1926.050 (b) Definitions
i Personnel protection systems

I Hazardous atmospheres

i Registered professional

4O
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Excavatlons General Requirements

m 1926.651

m Utlllty companies shall be contacted
to help locate underground utllltlee

I .652-Cave.ln protectlon requlred:

• Trenches over 5 feet deep

• Wherever danger exists

i Protectlon may take the form of:

• Shorlng or support systems

• Sloplng of the ground, or equlvalent
means

So

Excavations

I Excavated material shall be stored
at least 2 feet from the edge of the
excavation

I Daily Inspections by a competent
person required

. Evidence of possible cave-in or
slide requires work to stop until
precautions are taken

I Trenches over 4 feet deep require
ladders or steps every 50 feet (25'
horizontal travel)

51
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Subpart oncrete and Masonry
Constructlon

I 1926.700

• No construction loads shall be
placed on t concrete structure
until a qua,fled person approves

• Protruding rebar which presents
a hazard shall be guarded

• No employees allowed to work
underneath or ride In concrete
buckets

1,1
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Subpart R Steel Erectlon1928.750

I Permanent floors shall be InItallad
so that there are no more than
eight stories above the highest
permanent floor

I Temporary floorI shall be
maintained within 30 feet or two
stories of the tier being worked on

I if temporary floors are not
poIslble, safety nets are required
whenever the fall potential exceeds
25 feet

13
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Steel Erection

I Perimeter safety railing of 1/2 inch
wire rope 42 inches high

I Structural members being hoisted
Into place shall remain attached to
the hoisting line until the member
is secured by at least two bolts at
every connection

M
imll
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Subpart S---Underground
Construction, Caissons, Cofferdams,

and Compressed Air

II 1926.800

n Underground construction

• (b) Safe access and egress shall
be maintained

• Unused openings shall be tightly
covered and posted "Keep Out"

• Check-in / check-out procedures
shall be used

55

Underground Construction

n Employees shall be instructed in
hazard recognition and avoidance

n A competent person shall perform
air monitoring

II Fresh air shall be supplied in
sufficient quantities to prevent
harmful accumulation of dust,
fumes, mists, vapors or gases

56

1926.803-.-Compressed Air

II Competent person present at all times

II Safety traininc required

Ii Experienced physician shall be retained

HI Physical examination required before
entering compressed air chamber

II Effective communication shall be
maintained

I! Requirements listed for all aspen,Is of
compression and decompression

57



Subpart T Demolition---1926.850

II Pre.demolition engineering survey
required

II Shoring or bracing required if
structure is damaged

II Utility lines shall be shut off and
controlled

II Wall openings and floor openings
shall be guarded or securely
covered

IMI

Demolition

II Load supporting members shall
not be cut or removed until all
stories above have been removed

[] Mechanical equipment shall not be
used on floors or working surfaces
unless the surfaces have sufficient
strength

89

Subpart U---Blasting and
Use of Explosives

[] Only authorized, qualified persons
shall handle or use explosives

_ Exp:,_sive materials shall be stored
in accordance with 27 CFR 181

_ Smoking or open flames prohibited
within 50 feet of explosives or
detonator storage

_ Safe and efficient loading
procedures shall be established

6O



, i, _

Subpart V---Power Transmission
and Distribution

I! Before starting work, existing conditions
shall be determined, by inspection or test

II Electrical equipment and lines shall be
considered live until determined otherwise

by testing or until grounding

II Operating voltage of equipment and lines
shall be determined before working on or
near energized parts

III Inspect rubber protective equipment
before each use

61

Subpart W---Rollover Protective
Structures; Overhead Protection

II Rollover protective structures
required on:

° Wheel type agricultural and
industrial tractors

• Crawler type tractors and loaders

° Motor graders

• Rubber-tired self propelled scrapers

• Rubber-tired front-end loaders

• Rubber-tired dozers
62

Subpart X--Stairways and Ladders

II 1926.1050

II Scope:

• Applies to all stairways and
ladders used in construction,
alteration, repair and demolition

63



Stairways and Ladders

II 1926.1051-general requirements

II (a) shall be provided at points of
access at 19" in elevation not
serviced by ramp, runway,
embankment or hoist .,

II (b) fall protection shall be provided
(as required) before pertinent work
begins

Stairways and Ladders

II 1926.1052 Stairways.general
requirements

• (a) uniform rise/run and in good
traffic condition

• (c) stairrails and handrails of four
risers shall be provided on open
sides and shall meet structural
requirements

65

Stairways and Ladders

II 1926.1053 Ladders-general
requirements

II (a) All ladders, including job made
ladders shall meet structural
requirements as specified

• Where the climb is > 24', fixed
ladders shall be equipped with
personnel protection

• Use of ladders to conform with
placement, inspection and
personnel behavior as specified

06



Stairways and Ladders

II .1060

III (a) Provide a training program to
enable recognition of hazards of
these walking/working surfaces.

67



Ground Fault _-__.
Protection on _"__:
Construction Sites

U,S, Department of Labor

William E. Brock, Secretary

Occupational Safety and Health Administration

John A. Pendergrass, Ass_stanl Secretary
1987 (Revised)

OSHA 3007



Insulation and Grounding

Insulation and grounding are two recognized mean_ of
pit: _nting injury durinu electrical equipment operation
Conductor insulation may be provided by placing nonconductlve
material such as plastic around the conductor. Grounding may
be achic\ ed through the use of' a direct connection to a known
ground such Lls a iI_ctal cold _,.:.ltcr pipe.

C'oll_lder, /or example, the metal housing or enclosure arotlnd a
rll<_lc_rc_r the lllctal b_'_',,ill v,tlicl_ ¢IcuIIiC;II ',,WIlCI1L",,, CirCtlit

bzeakcr.'.,, and control,, arc placed. Stlcll erlclohtlIes protect the
equipment fronl dirt aild moislure and pre;en[ accidental coiltact
with exposed _,,iring. Hey, ever, tllerc is a hazard associated ,,,,ittl
hotlsin_]s and enclo,,ure',. A mallunctior_ within the equipment--
sucl_ ab deteriorated insulation_ma\ create an electrical shock

hazarJ Xlan', n_ctal enct_._surcs are cor_x_ectcd [o a grc_u_ld to
elimiuaic the ha/.ard l t;.l "hot" wire contac, ,:'.-rounded

encle_urc, a ground tault results ,.,,hich normall', ,.viii trip a
ciFcui: breaker or blo_ a fuse. Metal cnclo.,,ure_ and cow,tanners

arc u-uall,,. =,,rounded b,, .,.;Ollilcctilq£._[helll _,_,it[l a V, ile gOlll_-# [o

,z_,,L,,r:d.Th_s _ it,,: i:, called arl equipmer_t groui_ctiilg conductt)r.
\I<_,' portable ci,:,:tric :_o1,, and appttaiices arc grot_nded b,, [hi,

n:ea_n, li_c!c' _, one dl,,ad,.antage to grounding a break iu the
,;:,_tir_dllle S_b["[]l Ilia,, occur without the uscr',_ kn(_,,,,lcd<,e• _ - .,,. _ ,

, , _i_,i!" t [[1i- ttLIIll',t'2C ,.LltlxC'_ [[1C cc)_tdklc[_r, [c_ bccO[llc'

c',I,,",,:d. :!_.' t_a;,ards _,t ,,il<_ct,_,.bt. rns, and t:re ,,',ill ex'._:.

l)ouk-,ic _t_,.,utat_or_ma,, be used a.., additional p_c_tect_on c_n the
l_',c' r":_rt,, ota _c,_l. bt;t clouhle insulatioli dec.,, i_ot pro,,idc
l',,r__:.'"_,._t_ao,:lins[ delecti',,,.: cords and plug.,, _.)r,:tgainst hea,,.v
rl} c_1_'. :: re'

[:lc '<;.,,_.'c",f ;.l _cr<,tirid l,.itii: It-til; !rt!c:rtip[.c: (c.J[(l) l,___llc
F!,GL'_I....._ tl'-..t_,..! (,, ,"",L'I c)_llc' t'r_)tlllclill_2 ,;t11_ l[l",,tii,.i[ C)1i dc.'!:,.it..'ll<..'lc"-,.

What is a GFCI?

The =,,round-faull c_rcu_t _terrupter (GFCI)is a fast-acting
circuil breaker ,.',t_lch ,_cnses small imbalances in the circuit
caused b,, current leakage to ground and, in a fraction of a
second, shuts off the electricity. The GFCI continually matches
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Ground-Fault Circuit Interrupter
GFCI monitors the difference in current flowing into the "hot"
and out to the grounded neutral conductors, The difference (1/2
ampere in this case) will flow back through any available path,
such as the equipment grounding conductor, and through a
person holding the tool, if the person is in contact with a
grounded object.



theaznountoI ,-ur,ur_tgt_l,gtoan electricaldeviceagainstthe
anlottnt of currenl teturninc, from the device alon,, the electricalL'r.

path. \k'henever the atnount "L.,oin_" differs from the amount
"rcturr_ing" bx Ltpl_ro.xin'tatelv 5 milliamps, tl_e (.,FCI interrupts
tl_e electric power v,'itllin as little as 1,40 of a second (see
ctiagran_).

Ht:,',,,_,cvcr,tile(.ilL.I,,,,IIIll_.'_I19terceltilectllplo\cclroillIitlc-l_._
lit_c contact llazards (suut'_ a:-;a person holding two "hot" _airc,,
c,r et hot und a ]'_Ctltlal v, ire in eacll hand). It doe,.; provide
l",ItmlL'cIi(_ll_.l_/.Iill",IlIIC lllt_'-,I,..'t_Illlllt'JllIt}llllt_I clcclliCiIl",Ill+c\

laazard--thcground fault.Italsoprovidesprotectionagalnst
fi+,_, .., "'_ .T,.:. o,,erheatir_e and d,.:.trtzction ofil-_sulation on v,irlnc,

What Are the Hazards?

x',,_tt_ the \,._ctc u.,,c t)f po)t,:thlc tool,., o_l cot_struction site``,, the U,4C
,.',t flexible cor,.I, t_l'tc_l bccon_c,, __ccc>,sar\. Haz;.trcls are created

u,}_en cord,,, cord c,.)t_nc,:t_r-,, rCCCl,t;.tcles, LillE] Cold- and plu,.4+
c,.:_nr_ectccteqtJiprl-_cv/t Ltrc itl_pr,,_perl\ used und maintained.

_.iicraerall\. ltu',.ibic ,.,:_rd,, gtru __,..,rc ', ulncri.tblc [o darnLtgc t}'l,tn _.s
ll",cd "Ait'illg£. Flexible cord., _nu,,t In,..',.u_ntlCCtect to dc,.,icu,., and [_
',:tltll+:.2'':., <0 _LlgtO l)ic',ell'. [crl,.;iorq :.t[ it)itl[.,., ::l_d tcrmin,._l >,crcv,,,,.
I_,c.::.tusu't cc_r,.l i.. c\t,c,.,e,l, tle',.iblc, ztI_,..tt.lll,:,CCtlreCJ, t)ilaI':, ,_iIl,,..t

Icrt_lir_:_l_ bcc,._ll_,.._t._t_.' x t_ltlcr+Ltt,ic. Flc,,iblu ,..'__l,.I,,:o_lctuct,_',r, ;._tu
!;I1',']', ",IILllldgd tot ll,..,,tbiiit,,, t",t,t [t_u '-,[l"Cll!d"., 01 (.)llC COlldtlCtv!l

111_t\ i_',Cll tl<)llt tllldCl tCrlllillLtl sv'rck_,s Lllld [_)LICll _lllOthel

,,.',__ductor, e,;l:,c,.'_allx it tile cord Is >,ubjectccl to stress or strain.

.-\ flexible ct)r-ct tin;....',,t_c di.ttngigctt b', ;.lctixJtic,, Oilthe job, b\ door
,+' ',,,_ndov, c_:l_c,, h', ,,t;tr,lu, ,,r r:t-,t_.._aGs, t,v LlbldSiL)lq fr()lll

,:,d!/.tdClil IltLt[Cr'lHl',, t.'_l '-11111)i '_, )", ,.t,Jlll_'. If" tilL' ,.+lectr_cal

,,_ll_.Jll,,..t()r".,bc,..'oIll:+'c'\l_,_,,c,],'ilclC ;s ,:.t dg.lllgCI01 ,,l_ock,,,,I7'tlrll',,

t_r tirc' .,\llL'qtlt'[l'.Jl'I/Llt_.j,'_tli C_II'-,IIIIC[I_._II'-,I[CiX ',.IC()ld

,.t',',cIlll)]\_.',ItllIIll]_It_I_t.'IIx C_._II_ICC[L'L]lCIllIIIILII<,.

\",}_c_ ,:t cord COl_]_cctor _,.,v,ct, tlLtzLtrdoLlS Ic3kage Call occttr t{_
the equipment _el'OUlldill"e conctuctor und to humans who pick up
that conl_ector if tile,,' also provide a path to ground. Such
leakage is r_ot limited to the face of the connector but also
develops at all) wetted portion of it.

\k'l/ct_ II'_c IcLtKt_e,..'ct_lrclll t)l It)ols is I_clow 1 u_l_Ctc, _.t_d tile
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grounding conductor has a low resistance, no shock should be
perceived. Ho,,,vc,,er. should the resistance of the equipment
grounding conductor increase, tile currcnl tilrough the body also
,,,,ill increase. Thus, if the resistance of the equipment grounding
conductor is _igniticantly greater than I ohm, tools with even
small leakages become hazardou:_.

Preventing and Eliminating Hazards

(_FCI_ can he used ,,_lcce_fullv to rcdtlce el_.'ctrical Ilazarcl,, _n

c_l,.,llltcllol_ ,,_t_.".,I_il'_l'_t_g L_I(,l'Cl.",ailltclltll'_tit)tl ul _.'UrlCllt
t'lov,_i£ _omctinle_ cau,_ed bv v,et connectors and tools. It i',

good practice to limit exposure of connectors and tools to
exce_si',e moisture by using watertight or sealable connectors.
Provtdin- more Gt:(.'ls or shorter circuits can prevent tripping
caused b,, the cutnulatlvc leakage from ,.;everal tools or bv
leakage,, /Tom extremely long circuits.

Employer's Responsibility

c'_SH,,\ ground-fault protectiozl rules and regulations have been
de',errnjr_ed neces,,arv a_ci approprtate for employee safer\ a_d
}:,.,altil Thclctc_rc, _t _,.,Ihc cnll_loyer',, re'_pollslbilit,, tO pro,._dc
c,::_er {',t_L_,rot_nd-raul[ circuit _r_tcrrupters on construct_o[; ,_ite.-,
t,,r receptacle _)utlcr,, _n t_',,eazld not part of the permanent
v,_r_ng _t the t_u_ld_ng or ,,tructurc or (b) a scheduled and
recorded assured equipment grounding conductor-program on
,.orl,;Irt.Jcll{_ll .,itc'.,, ,.ovcr_t_g ,all cord sets, receptacles which are
not par_ ot the per_ancnt ',*,'_r_r_gof the building or structure,
and equipment connected b v cord and plug which are available
!or uqe or used b,, emplovees.

Ground-Fault Circuit Interrupters
The c_pl_',c_ _,. _C'_lt_rcctI_ i_r_'_,,_.lcal_provccl grou_d-fault
circuit lrllcrrupters for all 12()-vault, single phase, 15 and 20
ampere receptacle outlets on construction sites which are not a
part ot the permanent wiring o[ the building or structure and
which are _n use bv employees. Receptacles on the ends of
extension cords are not part of the permanent wiring and,
therelore, must be protected by GFCIs whether or not the
extension cord _splugged into permanent wiring. These GFCIs



monitor the current.to-the-load for leakage to ground, \Vhen thi,
leakage exceeds 5 mA m 1 mA, the GFCI interrupts the current.
They are rated to trip quickly enotJgh to prevent electrocution.
Tills protectiorl is rcqtlircd it1 additi()t_ to, tlot :._ a substitute for,
ttlc ,.-rounding requirenlent.,, of OSHA safety and health rules and
regulations, 29 CFR 1926. The requirements v, hich the employer
must meet, if hc or she chooses the OFCI option, are stated in
2',-)CFR 1926. 4(l,.i(b)(i)(ii) (see appendix).

Assured Equipment Grounding Conductor
Program

The assured equipmeIlt grouz]ding conductor program covers ;ill
cord ,,et'_, receptacles, ,,vt_ict_ are not a part of {he permanenl
\,_lrin,' o1 lt_e bulldille ol gtrticturc and equipment connected b_,
,.._l,.l ,tll,..I i-_ltJgv,l',lcll ;trc ;l,,,lil,ll_lc I_._t u_,c ul u_,,cd b,,' crnplo.,,ccs.
"lt_c recluireme_t.,, vvhich the proerarn.., must meet are stated in ._9
CFR 1926.404(b)(1)(iii)tsee appendix), but ernployers ma,,'
proxide additioflal le,,ts or procedttres. OSHA requires that a
,.'<rit,en description ol the et1_ployer's assured equipment
grourlding conductor program, incltldirlg the _,pecific procedures
adopted, be kept at the jobsite. This program should outline the
employer's specific procedures for the required equipment
:r_pectinris, tests, and test schedtllc.

]"-hc required [e_t,., llit],,[ I_t.., lcc,,_rdcd, i_l.lld tile record ma[ntail_cd
un[ii replaced b,, a rnorc current record, The _ritten program
description and ,he recorded tests must be made available, at the
lobsite, to ()SHA and to an\ affected emp[o_,ee upon request.
The en_ploxer is required to designate one or more competent
r)er,_c_ns to trnplcrnc_t the t:,r_:_era_n.

Elc,.:Ir:cal equipment no[ud if: the a,,surcd eqt._ipillent grou__ding
,.'o.ndt:,:t_._r l,r_',gr:_r_ n_ust bc ,, istJ_.tl]\ ill pc,..tecJ _or danla_e or
d,..':,',.,..',bcl<_l c ,'_.,.,,..'t_,da\ ',, t_..,.'. :kl_', ct_il__;tge,..l_-,r-defective

l',_,(', ve,.,t,.,_lc rcqtllrcd b\ ()%H,.\ ()_c i,_;l cor_iJnuil\' test to
Cli'-,_t_C ill/it I11<' c{.Itlll'_lll_.'ll[ ul_till_llllg c(_ildtl',..t(}l is clcctriu'all,,
C,,)II[IIILIt.)LI.',,. It llltl>[ bL' p'Jll_,)lllled OI1 all cord ,,ets, receptacles
,.,,hich are not parl of tt_v perrr_anent wiring of the building or
structure, and on cord- and plug-connected equipment which are
required to be grounded. This test ma.v be performed using a
simple continuity tes',er, such as a lamp and battery, a bell and
batter',, an ohmmeter, or a receptacle tester.
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The other test must be performed on receptacles and plugs to
en_ure IIlal ltlc ¢qtlipfllCnl tzrotttldlrlg c(-_tl(.ltlclor i_ connected to
_l_propcz lcrw1_It_al.II_.,,tc_lc;._ b¢ pcrlort_]ed_,Iththe santo

equipment L_.scd_nthe first Ie_t.

These tests are requ,red belore first use, after an), repairs, alter
damage is suspected to have occurred, and at 3-month intervals, "
Cord ,_et_and receptnclc_ which arc e,,,,_cnlially l'ixed and not
c.xi)o._cd Iu du_l_a_c _ll_.',I bc tc_i_.'d at 6-tllotltll illlcrval,,. ,.\ll,,
equlprncnl wtlict'_ lall,, to pa_., the required t,.:_ts _hall nolbc
made a,,'a_labl_."ror ot used by employees.

Summary

Th_, publical_oll pro,. :de,, inlormatic_l Io ht.,lp guide enlplo._c_.,
,_nd employee,, _i_l",rot,.'¢tlr_ tl'_mscl,,,e,, a_ain.st 120-,,oll cl_',,..tr_,..,ll
I_azard_ _rlI!_¢,.o_,:_uct_o_ '_lte, through II_¢ use of _r_und.lault
,._rcuit _ntcrrt_ptcr,, or tt_rot_gh an as_urecl eCltlit)men[ gre,Lll]dlll,-
,,.,bndtl,.:[or F'ro,- r 3 rti

",\I_c:1i_l,:_II_I_,:.,t_t;r;)I_I41_l, rctl_I11ber to use [llCr.)SH.\,ule,,
and r_t_L_ta!_,..,n,a,, a. :-_.'L_dc:o ensure emploxec ',ale_'., ai_d [lealIt_.
Foiio,,,._- rnc<c rt.lle, Jnd regalia/ions v,ill t_elp reduce /he
:lu'.nt_er .,: ',l;_.lr_e,, a::,.i a,,:"ldent,. f'ronl electrical hazards \_,ork

.::,.r.: D_l_',f'!.,.,,.., '<ll,h_Jl(.j.. "' ,_1;r_c_'....111dthe, neces_a_, Inspecttons, alld

.k_ '...'_cc:",c ,,_rc_,, _:;d l_calth program requires the cooperatiol_
,' r,o!t', rile en_plove: and employees

l' ',ou need addll_ol_a; _l!ormation _i] planning your program,

..orltac[ [hc C)SH.\ o":,,c_: I_eare,_t vot_ See the listing Of OSHA



Equipment Grounding Conductor
PROGRAM

....................................... ., ,,. ,, ,,

1 Written Description

2. Competent Person to implement

3 Inspection and Tests
4. Record of Tests

......... ,............................. I_I

INSPECTIONS TESTS lL

V0sual ,nspect_on of following: Conduct tests for:

1 cord sets 1. continuity of equipment

2 cap, plug and receptacle of grounding conductor
cord sets 2. proper termtnal connection

3 equ_oment connected by cord of equipment
and olug grounding conductor

E,:ceptJons Frequency of Tests

,, ,ece_tacies and :orq sets " before f_rst use

which are f_xed and not • after repair, and before
exDosed to damage placing back _n servtce

• before use, after suspected
Frequency of Inspecttons damage

• before each days use ,, every 3 months, except that
cord sets and receptacles
that are fixed and exposed
to damage can be tested
every 6 montRs



Appendix

Construction

Safety and Health Regulations Parl 1926 Subparl K
(Partial)

§ 1926.404 VVirinl_ (Ic_i_n and prolcclic)n.

(b) Branch ctrc'ult._--(l) Ground.fault protection--(i) Generul.
The employer shall use either ground-fault circuit interrupter,_ a,
_pecified in paragraph (b)(l)(ii) of' this sectton or an assured
equipnlenl grounding conduclOl program as specil'icd in
paragraph (b)(I)(lli) o1 this sectlola to protect cmploye_.'s on
corl,',;lrLictioll _;itc'_, These recluire_]e_ts are in addition to an,.
other requ_remen[,_ for equipment grounding conductors.

(ii) Ground,/uu/t o'rcult tnterrupters. All !20-volt, single-
phase, 15: and 2(.)-ampere receptacle outlets on construction ,,_te._,

w'hich are not a part of the permanent wiring of the building or
structure and which are in use by employees, shall have approved
ground.far, It circuit _nterrt_pters for personnel protection.
Receptacles _.)rla t_,._._,_rc, ',tllglc-phasc portable or vehicle-
mounted generator rated not more than 5kW, where the circuit

conductors of the generator are insulated from the generator
frame and all other =,,rounded surfaces, need not be protected
,,,,_thground-fault ,:lrcuit _nterrupters,

(III) .-133&cre(/equipment ,_,roun(/_n._,conductor program. ]'he
¢mplo.,,er shall establish and implement an assured equipment
grounding conductor program on construction sites covering all
cord sets, receptacles which are not a part of the building or
,,tructure, and equipment connected by cord and plug which are
a',ailable for use or used b_, employees. This program shall
comply with the following minimum requirements'

(A) .,\ _'rItlCrldcscrlptlorl of [he program, _ncluding the
,,peci/ic procedures adopted by the employer, shall be availabl_
at the jobsite for _nspection and copying by the Assistant
Secretary and any affected employee.

(B) [he en_ploye_ ,,hall des_gl_ate one or more competenl
persons (as detlned _n § 1926.32(F))to implement the program.

(C) Each cord '_¢t, attachment cap, plug and receptacle of
cord sets, and any equipment connected by cord and plug, except
cord sets and receptacles which are fixed and not exposed to
damage, shall be v_sually _nspected before each day's use for
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external defects, such as deformed or missing pins or insulation
damage, and for indications of po,_sible iilternal damage.
El.lUil)ll'iCili foulld dalil_,tgcd or defective sllall not bc tiscd until
repaired.

(D) The following tests shall be performed on all cord sets,
receptacles which are not a part of the permanent wiring of the
building or structure, arid cord- and plug-connected equipment
required to he grounded"

(1) A,II equipment grounding conductors shall be tested for
continuity and shall be electrically continuous.

(2) Each receptacle and attachment cap or plug shall be
tested for correct attachment of the equipment grounding
conductor. File equipn-ient grounding conductor shall be
connected to its proper terminal.

(E) .4.11required tests shall be performed

(1) Before first use'

(2) Before equipment is returned to service following any
repairs;

(_) Before equipment is used after any incident which cai _,
be reasonably suspected to have caused damage (for e.\ample,
_tlcn a cord set is run over); and

i

(4) .At intervals not to exceed __months, except /hat cord
,_c;, ,,nd receptacles which are fixed and not exposeci It) damage

1 , ;_ r,!_,a: o_: <c._tedar intervals not exceeding 6 months.

IF) The employer shall not make available or permit the u,_e
b' c_lplc_,ct.'_ of any equlpmerit ,,_,hich has not inct tile
r,,.'qulrements ol this paragraph (b)(1)(iii) of this section.

(G) Tests performed as required in this paragraph shall be
recorded. This test record shall identify each receptacle, cord set,
and cord- and plug-connected equipment that passed the test and
_hall indicate the last date it w+astested or the interval for which

'," _as tested. This record shall be kept bv means of logs, color
cod:n<,._..,or other effective means and shall be maintained until
rcpiaced bva more current record. The record shall be made
:t'all:thlc __nthe johsitc for insl_cctioll hv the Assistant Secretar,,
and an_ affected employee.
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Related Publications

Construction Industry_OSHA 2207

Code of Federal Regulations--Title 29, Parts 1900-1910

Consultation Services for the Employer--OSHA 3047

All About OSHA_OSHA 2056

OSHA Inspections-.-OSHA 2098

Electrical Standards for Construction--OSHA 3097

Controlling Electrical Hazards_OSHA 3075
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U.S. Department of Labor
Occupational Safety and Health Administration
Regional Offices

Region I Region Vl
(C'P, MA, ME, NH, RI, VT') (AR, LA, NM*, OK, TX)
16-18 North Street 525 Griffin Square Building, Room 602

1 Dock Square Building Dallas, TX 75202
4th Floor Telephone: (214) 767-4731
Boston, MA 02109

Telephone: (617) 223-6710 Region VII
(IA*, KS, MO, NE)

Region II - 911 Walnul Slreet, Room 406
(NJ, NY*, Puerto Rico*, Virgin Kansas City, MO 64106

Islands*) Telephone (816) 37a-5861
1 Astor Plaza, Room 3445

1515 Broadway Region VIII
New York, NY 10036 (CO, MT, ND, SD, UT*, WY*)
Telephone (212) 944-3432 Federal Building, Room 1554

1961 Stout Street

Region II! Denver, CQ 80294

(DC, DE, MD', PA, VA*, WV) Telephone (303) 844-3061
Gateway Bu_ldfng, Susie 2t00
3535 Market Street REGION IX

PhJ;ade!phia, PA 19104 (American Samoa, AZ*, CA*, Guam,

Te,ephone (215) 596-1201 HI*, NV*, Pacific Trust Territories)
PO Box 36017

Region IV 450 Golden Gate Avenue

(AL, FL, GA, KY*, MS, NC', SC', San Francisco, CA 94102

TN °) Telephone (415)556-7260
1375 Peachtree Street, N E

Suwle 587 Region X

Atlanta. GA 30367 (AK*, ID, OR*, WA*)
Telephone (404) 347-3573 Federal Office Building

Room 6003

Region V 909 First Avenue

(IL, IN*, MI*, MN*, OH, Wl) Seattle, WA 981 74

230 South Dearborn Street Telephone (206) 442-5930
32nd Floor, Room 3244

Chicago, IL 60604
Telephone (312) 353-2220

"These states and territones operate their own OSHA-approved job safety and health

programs (except Connecticut and New York whose plans cover public employees
only). : .. _. . . ; ..
" " _,i. ......

• " *':': " _ " " " ' "" 4" " " .... * " ' ' " '" " ": " ; "

. . -...:... , "., _..;;.;.--- , • ...... ,.. ,....... . . ........... _.-,,._,.:., ,
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ConstructionTraining
Requirements

The following training requirements have been excerpted from Title 29,
Code of Federal Recu/ations Part 1996. Note that in addition to these
requirements, Part 1910, relating to general industr'y, also contains
applicable training standards.

Subject and Training
Standard Number Requirement

i

: General Safety (2) Such programs [as may be necessaz7 to comply wit_ this part] shall provide for
; and Health Provisions frequent and regular inspections of' the job sites, materials, and equipment to be made by

1926_Z0(b)(2) and (4) competen= persons [capable of identiS/ing exisr.ing and predictable hazards in the sur-
roundinp or working conditions which are _unsanitary, hazardous, or dangerous to employ-
ees, and who have authorization to take ?ron_pt corrective measures to eliminate them
designated by the employers.]

(4) The employer shall permit only those employees q-hi,Red [one who, by possession of a
recogrLizeddegree, certificate, or professional standing, or who by extensive knowledge,
In-amid, and experience, has successfully demonstrated his ability to solve or resolve
problems relating to the subject matter, the work, or _e project] by training or experience
to operate equipment and machinery.

Safety Training and EducatLlon (a) General requirements.The Secretary shall pursuant to section 107(f) of the Act,
1926.21(a} establish and supervise procr_ms for the education and training of employers and employ-

ees in the recognition, avo,_dance and prevention of unsafe conditions in employments
covered by the Act.

1926.21(b)(1) through (6) (1) The employer should avail himself'oft.he safety and health training programs the
Secretary provides.

(2) The employershallinstructeachemployeeintherecognitionand avoidanceofunsafe
conditionsandthereguJarionsapplicabletohisworkenvironmenttocontroloreliminate
anyhazardsorotherexposuretoillnessorinjury.

(3)Employeesrequiredtohandleorusepoisons,caustics,and otherhm-mfulsubstances
shallbeinstructedregardingtheirsafehandlingand use,and bemade awareofthe
potentialhazards,personalhygiene,and personalprotectivemeasuresrequired.

(4)Injobsiteareaswhereh_ plantsoranimalsarepresent,employeeswho may be
exposedshallbeinsu-uctedregaxdingthepotentialhazardsand how toavoidir_jury,and
thefirstaidprocedurestobe usedintheeventofinjury.

(5)Employeesrequiredtohandleoruseflammableliquids,gases,ortoxicmaterialsshall
beinsu-ucr_dinthesafehandlingand useofthesematerialsand made awareofthe
speci_crequiremen_containedinSubparm D,F,andotherapplicablesubparr.softhis
par*,

(6)(i)Alle=ployeesrequiredtoenterintotorchedorenclosedspacesshallbeinstrucT.ed
astothenaP.ireoftheh_ards involved,be necessary,precautionsI;obe r.aken,and inthe
,.:seof=rote.-_.ve_-.".de=ergenc'!eo.'_p--.e-_'.:_u:.,'ed.The employershallcomplywithany
specifcreg_a_ions_ha_appiytowork indange.,_usorpotenr.iallydange_us areas.

(6){ii)Forpurposesofsubdivision(i)ofthissubparagraph."coru_nedorenclosedspace"
means anyspacehav,,ngalimitedmeans ofegress,whichissubjecttotheaccumuJationof
toxicorflammablecon_'_n_nanr.sorh_ an oxygendeficientatmosphere.Cortfinedor
enclosedspacesInclude.butarenotlimited_o,storageranks,processvessels,bins,boilers,
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ventilation or exhaust ducts, sewers, underground utility vaults, tunnels, pipelines, and
open top spaces more than 4 feet in depth such as pits, tubs, vaults, and vessels.

Medical Services and First Aid (c) In the absenceof an infirmary, cLinic,hospital, or physician that is reasonably
1926-q0(C) accessible in terms of'time and distance to the workaite which is available for the treat-

ment ofinjured employees, a person who has a valid certificate in tint-aid training from
the U.S. Bureau of Mines, the American Red Cross, or equivalent _training that can be
verified by documentary evidence, shall be available at the worksite to render first aid.

Ionizing Radiation (b) Any activity which involves the use of radioactive materials or X-rays, whether or not
1926.53(b) under license from the Atomic Energy Commission [Nuclear Regulatory Commiasion_ shall

be performed by competent persons specially waLned in the proper and safe operation of
such equipment. In the case of materials used under Commission License, only persons
actually licensed, or competent persons under the direction and supervision of the licensee,
shall perform such work.

Nonionizing Radiation (a) Only qualified and trained employees shall be assigned to install adjust and operate
1926.54(S) and (b) laser equipment.

(b) Proof of qualification of the laser equipment operator shall be avMlable and in posses-
sion of the operator at all times.

Gases, Vapors, Fumes, Dusts (b) To achieve compLiance with paragraph (a) of this section, administrative or
and Mists engineering controls must first be implemented whenever feasible. When such controls are
1926.55(b) not feasible to achieve full compliance, protective equipment or other protective measures

shall be used to keep the exposure of employees to air contaminants _thin the limits
prescribed in this section. Any equipment and technical measures used for this purpose
must first be approved for each particular use by a competent industrial hygienist or other
technically qualified person. Whenever respirators are used, their use shall comply with §
1926.103,,

Asbestos, Tremolite, (3) Employee inforvn_ion and tr=in_. (|) The employer shall institute a tra.ining
Anthophylltte, end program for all employeesexposedto airborne concentrationsof asbest_os,tremoLite,
Actinolite anthophyUite, actinolite, or a combination of these m_nerals in excess of the action level
1926.58(k)(3) and shaft ensure their participation in the program.

(ii) Training shall be provided prior to or at the time ofinitial assignment, unless the
employee has received equivalent training within the prexdous 12 months, and at least
annuallythereafter.

(rid The training program shall be conducted in a manner that the employee is able to
understand. The employer shall ensure that each such employee is informed of the follow°
in_

CA)Methods of recognizing asbestos, tremollte, anthophylite, or actinoLite exposure;

Co)The health effects associated with asbestos, tremolite, anthophyllite, or actinoLite
exposure;

i

(C) The relatioushJp between smoking and asbestos, tremolits, a_thophyUite, and actino-
lit,e in producing lung cancer,

(D) The nature of operations that could result in exposure to asbestos, tremolJte,
anthophyllite, or actinolite, the importance of necessary protective controls to minimize
exposure including, as applicable, engineering controls, work practices, respirators,
housekeeping procedures, hy_ene facilities, protective clothing, decontamination proce-
dures, emergency procedures, and waste disposal procedures, and any r,teceasary instruc.
tion in the use of these controls and procedures;

CE)The purpose,properuse,fi_uginsu-actions,and ].imitationsofrespiratorsasrequired
by 29 CFR 1910.134;

(f)._.eappropriateworkpracticesforperformingtheasbestos,u'emoLite,anthophyRite,or
a_-._notitejob;a=d

CG)MedJcalsurveillanceprogramrequirements.

(H)A reviewofthisstandard,includingappendices.



- II I IIJ I II I1! I r i ii Ii i

I ii iiii I ii II i i11 I ii1 I I 11 1111 11 111 .--_

141Access to t,"aini.nl materials. 11)The employer shall make readily available to all \ -
Ite'ectedemployeeswithoutcostallwritte.nmaterialJirelatingtotheemployeetraining\

program,includingacopyofthisregulation. \

(il)The employershallprovidetotheAssistantSecretaryand theDirector,uponrequest,

informationand trainingmaterialsrelatingtotheemployeeinformationandtraining|
program. I

Huring Protection Co) Ear protective devices inserted in the ear shall be fitted or determined individually by_--
1926.101(b) competent persons. %
FlesplmtoW Protection (1) Employees required to ,ramrespiratory protective equipment approved for use in ,
1928.103(c)(1) atmospheres immediately dangerous to life shall be thoroushly trained in its use. Employ-

eas require_l to use other types of respiratory protective equipment ahall be instructed in
the use and limitations of such equipment,

Iqm Protection (5) As warranted by the project, the employer shall provide a trained and equipped
1926.150(a)(5) firefighting organization (Fire Brigade) to assure adequate protection to life. "Fire brigade"

means an organized group of employees that _xe knowledgeable, trained, and skilled in the
sate evacuation of employees during emergency situations and in assisting in firefighting
operations.

1926.150(c)(1)(viii) (viii) Portable fire extinguishen shell be inspectedperiodicallyand maint,ained in accor-
dancewithMaintenanceand Use ofPoz_cableFireExtin_hers, NFPA No.!0A.1970.

From ANSI Standard10A-1970.The owneroroccupantofa propertyinwhichfireextin-

_dshers are located has an obligation for the care and use of these ext_guishers at all
times. By doing so, he is contributing to the protection of life and property. The
nameplate(s) and instruction manual should be read and thoroughly understood by all
persons who may be expected to use extinguishers.

"1120. To disch_'ge this obligation he should give proper attention to the inspection,
• maintenance, and recharging of this fire protective equipment. He should also train his

personnel in the correct use of fire extinguishers on the dLflrerent types of fires which may
! occur on his property.

• "3020. Persons responsible for performing maintenance operations come from three major
groups:

" "Prained industrial safety or maintenance personnel.

"Extinguisherserviceagencies.

"Individualowners(e.g.,self-employed...)."

.Signaling (2)Signalingdirectionsby flagmenshallconformtoAmericanNationalStandards
192F.201(a)(2) InstituteD6.1-1971,Manual onUniformTra_c ControlDevicesforStreetsand Highways.

Powder-OperatedHand Toois (I}Onlyemployeeswho havebeentrainedintheoperationoftheparticulartoolinuse
1926.302(e)(I)and (12) shallbeallowedtooperatea powder-act%taredtool.

(12)Powder-actuatedtoolsusedby employeesshallmeetallotherapplicablerequirements
ofAmericanNationalStandardsInstitute,AI0.3-1970,SafetyRequirementsforExplosive-
ActuatedFasteningTools.

Woodworking Tools (f)Otherrequirements.Allwoodworkingtoolsandmachineryshallmeetotherapplicable
1926.304(I_ requirementsofAmericanNationalStandardsInstitute,01.1-1961,Sai'et_Codefor

WoodworkingMachinery,

F.'_m.-LWSISta::dard01.I-I961,SelectionandTrainingofOperators.Beforea workeris
permit'tedtooperateany woodworkingmachine,he shallreceive_czions inr.he
ha:ar_ ofthe=:acl_neand r_esafemethodofitsoperation.RefertoA9.7oftheAppendix.

"A97 Se!ec:ionandTrainingofOperators.OperationofMachines,Tools,and Equlpmenr.
GeneraJ.

"(I)Learnthemachine'sapp_ica=ionsand l.L.-_=a:io_.s,aswellasthespecL_c:otential
hazardspeculiar_ thismachine.Followavailableoperatinginstructionsand safetyrules
caref_Rly.
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"(g) Keep working area cle_v and be sure adequate Lighting is available.

"(3) Do not wear loose clothing, gloves, bracelets, necklaces, or ornaments. Wear face, eye,
ear, respiratory, and body protection devices, as indicated for the operation or environment.

"(4) Do not use cutting tools larger or heavier than the machine is duigned to accommo-
date. Never operate a cutting tool at greater speed than recommended.

"(5) Keep hands well away fi-om saw blades and other cutting tools. Use a push stock or
push block to hold or guide the work when working close to cutting tool.

"(6) Whenever possible, use properly locked clamps, jig, or vise to hold the work.

"(7) Combs (feather boards) shatl be provided for use when an applicable guard cannot be
used.

"(8) Never stand directly in line with a horizontally rotating cutting tool. This is particu-
larly true when first starting a new tool, or a new tool is initially installed on the arbor.

"(9) Be sure the power is disconnected from the machine before tools are serviced.

"(10) Never leave the machine with the power on.

"(11) Be positive that hold-downs and antikickback devices are positioned properly, and
that the workplace is being fed through the cutting tool in the right direction.

"(12) Do not use a dull, gummy, bent, or cracked curing tool.

"(13) Be sure that keys and adjusting wrenches have been removed before turning power
On.

"(14) Use only accessories designed for the-machine.

"(15)Adjustthemachineforminimum exposureofcuttingtoolnecessarytoperformthe
operation."

Gas Welding and Cutting (d) Use of fuel gas.The employer shall thoroughly instruct employeesin the safe use of
1926.350(d)(1) through (6) fuel gas as follows:

(1) Before a regulator to a cylinder valve is connected,the valve sha]Jbe openedslightly
and closed immediately. (This action is generally termed "cracking" and is intended to clear
the valve of dust or dirt that might otherwise enter the regulator.) The person cracking the
valve shall stand to one side of the outlet, not in front ofit. The valve of a fuel gas cylinder
shall not be cracked where the gas would reach welding work, sparks, flame, or other
possible sources of ignition.

(2) The cylinder valve shall always be opened slowly to prevent damage to the regtdator.
For quick closing, valves on fuel gas cylinders shall not be opened more than 1-1/2 turns.
When a special wrench is required, it shall be leR in position on the stem ofthe valve while
the cylinder is in use so tl'_at the fuel gas flow can be shut off quickly in case of an emer-
gency. In the case of manifolded or coupled cylinders, at least one such wrench _ always
be available for immediate use. Nothing shall be placed on top of a fuel gas cylinder, when
in use, which may damage the safety device or interfere with the quick closing of the valve.

(3) Fuel gas shall not be used from cylinders through torches or other devices which are
equipped _-ith shutoff valves without reducing the pressure through a suitable regulator
at_chedtothecylindervalveorman,old.

(4)Beforearegulatorisremovedfromacylindervalve,thecylindervalveshallalwaysbe
dosedand thegasreieasedfromtheregulator.

(5)If,when thevalveon afuelgascylinderisopened,thereisfoundtobea le,tkaround
thevalves_em.thevaiveshallbe ciosedand r.hegiandnut:_igh_ened.Ifthisactiondoesnot
s_p thelea_,theu.seofthecyitndershallbe ciisconnnued,and itshailbe properlyragged
and removedfromthework area.Insheevensthacfuelgasshouldleakfromthecylinder
vaive,ratherr.nan.':to.-..:_.e'.'a_ves_e=,a_i _'tegascan.notbeshu:off,".hec':'Rndershallbe
properlytaggedand removedfromtheworkarea.Ifaregulatorattachedtoa .-ylindar
valvewilleffectivelystopa leakthroughthevalveseat,thecylinderneednot',_eremoved
fromtheworkarea.

r
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(6) Ifa leak should develop at a fuse plus or other safety device, the cylinder shall be
removed from the work area.

(j) Additional rules, for Additional details not covered in this subpart, applicable technical
portions of American National Standards Institute, Z49.1-1967, Safety in Welding and
Cutting, shall apply.

From ANSI Standard Z49.1-1967, F'lureWatch Duties. Fire watchers shall be trained in the
use of fire e_ng equipment. They shall be familiar with t'acilitie_ for soun_,.ng an
alarm in the event of a fire. They shall watch for fires in all exposed areas, try to ext,-

them only when obviously within the capacity of the equipment available, or other-
wise sound the alarnL A fire watch shall be maintained for at least a half hour after
cr =pletion of welding or cutting operations to detect and extinguish posLible smoldering
fires."

Arc Welding and Cutting (d) Operating instructions. Employers shall instruct employees in the safe means of arc
1926,q51(d)(1) through (5) welding and cutting as follows:

(1) When electrode holders are to be left unattended, the electrodes shall be removed and
the holders shall be so placed or protected that they cannot make electrical con_-t with
employees or conducting objects.

(2) Hot electrode holders shall not be dipped in water;,to do so may expose the arc welder
or cutter to electric shock.

(3) Vv'henthe arc welder or cutter has occasion to leave his work or to stop work for any
appreciable len_ of time, or when the arc welding or cutting machine is to be moved, the
power supply switch to the equipment shall be opened.

(4) Any faulty or defective equipment shall be reported to the supervisor.

(5) Other requirements, as outlined in Article 630, National Electrical Code, NFPA 70-
1971; ANSI C1-1971 (Rev. of 1968), Electric Welders, shall be used when applicable.

Prevention (e) When the welding, cutting, or heating operation is such that normal fire prevention
precautions are not sufficient, additional personuel shall be assigned to guard against fire
while the actual welding, cut't_g, or hasting operation is being performed, and for a
sufficient period of time after completion of the work to ensure that no possibility of fire
exists. Such personnel shall be insu-ucted as to the specific anticipated fire hazards and
how the firefighting equipment provided in to be used.

Welding, Cutting and Heating (a) Beforewelding, cut"ring,or heating is commencedon any surfacecoveredby a
In Way of Preservative preservative coating whose flammability is not known, a test shall be made by a
Coatings competent person to determine its flammability. Preservative coat_,s shall be considered
1926.354(a) to be highly flammable when ecrapings burn with extreme rapidity.

Ground-Fault Protection (iii) (B) The employer shall designate one or more competent persons (as defined in
1926:404(b)(lll)(B) § 1926.32(f_) to unplement the program,

Scaffolding ($)No scaffoldshallb_erected,moved,dismantled,oralteredexceptunderthe
1925.451 (a)(3) supervision of competent persons.

1926.451(b)(16) (16) All wood pole scaffolds 60 feet or less in height shall be constructed and erected in
accordance with Tables L-4 to 10. If they are over 60 feet in height, they shall be designed
byaqualifiedengineercompetentint_s field,and itshallbecons_,'uctedand erectedin
accordancewithsuchdesign.

1926.451(c)(4)and (S) (4)Tube and couplerscaffoldsshallbe limitedinheightsand workinglevelstothose
permittedinTablesI.,.i0,11,and 12.Drawingsand specificationsofalltubeand coupler
scafl'oldsabovethelimitationsinTablesL-I0,1I,and 12shallbedesignedbya qualified
engineercompeten_inthisfield.

(5)A/Itubeand couplerscaffoldsshallbecanal:ruttedanderec_dtosuppor_fourtimes
themaximum in_endedloads,assa_forLhinTablesLelO, II,and 12,orassacforrhtin_he
spec_cauortsbya _ice:tsedprofessionalen_eer comper.en_in_ -_eid,

.4_I(cI)(_) (9)3raw_.'_sar.ds_eci_ar.lor.sf=rall_a.=esca.'T._l__ver'.2_fee'.inheightabove t_e
baseplatesshallbedesignedbya registeredprofessionadengineer.
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1026.451(g)(3) (3) Unless outrigger scaffolds are designed by a registered professional en_neer competent
in this field, they shall be constructed and erected in accordance with Table L-13.
Outrigger scaffolds, designed by a registered professional engineer, shall be constructed

. and erected in accordance with such design.

1926.461(h)(6) end (14) (h) Masons' adjustable multiple-point suspension scaffolds.

(6) Where the overhang exceeds 6 feet 6 inches, outrigger beams shall be composed of
stronpr beams or multiple beams and be installed under the supervision of a competent
person.

(14) Each scaffold shall be installed or relocated under the supervision of a competent
person.

1926.451(k)(1O) (k) Single-point adjustable suspensionscaffolds.

(i0) For add/tional details not covered in this pararraph, applicable technical portions of'
American National Standards Institute, A120.1-1970, Power.Operated Devices for Exterior
Building MaintenancePowered Platforms, shall be used.

From ANSI Standard A120 I-I 970, "QuaLifiedOperators. Powered platform shall be
operated only by qualified persons who have been instructed in the operation and in the
inspection, with respect to safe operating condition ofthe particular powered platform to be
operated."

Guarding of Low-Pitched (B) Training. (i) The employer shall provide a training program for all employees engaged
Roof Perimeters During the in built-up reoflng work so that they are able to recognizeand deal with the hazards of
Performance of Built-Up faUingauociated with working near a roofperimeter. The employees shall also beL,-aiued
Roofing Work in the safety proceduresto be followedin older to prevent such falls.
1926.500(g)(6)

(fl) The employer shall assure that employees en_ in built-up roofing work have been
trained and insu-ucted in the followi_ areas:

(a) The nature offal] hazards in the work area near a roof edge;

(b) The function, use, and operation of the MSS system, waruing line, and safety monitor-
in¢ systems to be used;

(c) The correct procedures for erecting, maintaining, and disassemblin4r the systems to be
used;

(d) The role of each employee in the safety monitoring system when this system is used;

(e) The limitations on the use of mechanical equipment; and

(f) The correct procedures for the handling end storage of equipment and materials.

(ill) Training shall be provided for each newly hired employee, and for all other employees
as necessary, to assure that employees maintain proficiency in the areas listed in par_-
graph(g)(6)(ii) ofthissection.

Cranes and Derricks (I) The employer shall comply with the manufacturer's specifications and t_m_tetions
1926-qSO(a)(1), (6), end (6) applicable to the operation of L_y andall cranesand derricks. Where manufacturer's

specifications are not available, the limitations assigned to the equipment shall be based on
the decerminntions of a qualified engineer competent in this field and such determinations
will be appropriately documented and recorded. Attachments used with cranes shall not
exceed the capacity, racing, or scope recommended by the mant_.acturer.

(5) The employer shall designate a competent person who shall inspect all machinery and
equipment prior _o each use, and during use, _ make sure it is in safe operating condition.
Any deficiencies shall be repaired, or defective parts replaced, before continued use.

1926-'550(0)(4) (g) Personnel Platforms. The personnel platform and suspension system shall be designed
by a quailed engmeer or a quailed person competent in sunacutral design.

1926._q0(g)(S)(Iv) (g) A visual inspection of the crane or derrick, rigging, personnel platform, and the crane
dernck base suppor_ or ground aha_; be conciucv,eci by a competent; person _ediately
the trial Ufl to determine whether the testing has exposed any defect or produced any
adverse effect upon any component or scrucu_e.
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Hoists, Personnel (1) The employer shall complywith the manut'actursr'sspecificationsand lhnitations
and Elevators applJc._ble to the operation of all hoists and elevators. Where manufacturer's specifications

(a)(1) are not available, the limitations assigned to the equipment shall be based on the deter=zi.
nat_or_sof a professional engineer competent in the field.

1926.662(b)(7) (7) All material hoist towers shall be designed by a Licensed professional engineer.

1926.562(C)(16)end (17) (I) (e) Personnelhoists.

(15) Following assemblyand ere_on of hoists, and beforebeingput in service, an inspec-
tion and test of all functions and safety devicseshad]be madeunder the supervision of a
competent person.A similar inspectionand test is required following major alteration of an
existing installation. All hoists shag be inspected and tested at not more than 3-month
interveds. Records shall be maintained and kept on file for the duration of the job.

(17)(i) Personnel hoists used in bridge tower construction shall be approved by a registered •
professional engineer and erected under the supervision era qualified en_neer competent
in this field.

Ma.'edal Handling Equipment (e) Li/_ing and hauling equipment (other than equipment coveredunder Subpart N
1926.602(¢)(1)(vl) of this part).

(1)(vi) All industrial trucks in use shall meet the applicable requirements of design,
construction, stability, inspection, testing, maintenance, and operation, as defined in
AmericanNationalStandardsInstituteB66,1-1969,SafetyStandardsforPoweredIndus-
trialTrucks.

From ANSI StandardB56.1-1969,"OperatorTraining.Onlytrainedand authorized
operatorsshallbepermittedtooperatea poweredindustrialtruck.Methodsshallbe
devisedtotrainoperatorsinthesafeoperationofpoweredindustrialtrucks.Badgesor
othervisualindicationoftheoperators'authorizationshouldbedisplayedatalltimes
duringwork period."

Clearing (1)Employeesengagedinsiteclearingshallbe protectedfromhazardsofirritantand
_6.604_a)(1) toxic plants and suitably instructed in the first.aid treatment available.

Excavations (1) Daily inspecciona of excavations shall be made by a competent person. If evidence of
General Protection possible cave-ins or slides is apparent, all work in the excavation shall cease until the
Requlrement;J (Excavations, necessary precautions have been taken to safeguard the employees.
Trenching, a,ndShoring)
1926._50(t)

1926.651(i)(2) (lit) A registered professionalengineer has approvedthe determination that the structure
is su_ciently removed from the e,<cavationso as to be unaffectedby r.heexcavation
activity;or

(iv)A registeredprofessionalengineerhasapprovedthedeterminationthatsuchexcava.
tionworkwillnotposeahazardtoemployees.

(k)Supportsystemsshallbeplannedand designedbya qualifiedpersonwhen excavation
isinexcessof20feetindepth,adjacenttostructuresorimprovements,orsubjectto
vibrationorgroundwater,

(o)Ifthestabilityofadjoiningbuildingsorwallsisendangeredbyexcavations,shoring,
bracing,orunderpinningshallbe providedasnecessarytoinsuretheirsafety.Such
shoring,bracing,orunderpirmingshallbeinspecteddailyormoreoften,asconditions
warrant,byacompetentpersonand theprotectioneffectivelymaintained.

(x)Where rampsareusedforemployeesorequipment,theyshallbe designedand con-
structedbyquahfiedpersonsinaccordancewithacceptedengineeringrequirements.

Concreteand Masor_ry (a)No constructionloadsshallbe placedona concretestructureorport.ionera concrete
ConstrtJc*,fon structureunless_e employerder.erm_es,basedonir_'ormar.ionreceivedfroma person,

(a) who isquali_ed_nstructuraldesign,r.hat:,hesrruct_eorporuonof_e scr'._ctureLs
capableofsupportingtheloads,

1926.703(b)(8)(I) (i)The designoftheshoringshallbepreparedbya qualifieddesignerand theerected
shoringshallbeinspectedby anengineerqualifiedinstructuraldesign.
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Bolting, Riveting, Flffing-Up, (4) Plumbing.up guys shall be removed only under the supervisionof a competent person.
and Plurnbing-Up
1926.752(d)(4)

Underground Construction (d) Safety instruction. All employees shall be instructed in the re¢og_tion and avoidance
1926.800(d) of hazards mociated with underground construction activities including, where appropri.

ate, the following subjects:

(1) Air monitoring;
(2) Ventilation;
(3) l_umination;
(4) Communications;
(5) Flood control;
(6) Mechanical equipment;
(7) Personal protective equipment;
(8) Fire prevention and protection; and
(10) Emergency procedures, including evacuation plans and cheek-in/check-out systems.

Compressed Air (1) There shall be present, at all times, at least one competent person designated by and
1926.803(a)(1) and (2) representing the employer, whoshall be familiar with this aubpart in all respects,and

responsible for full compliance with these and other applicable aubparts.

(2)Everyemployee shallbeinstructedintherulesand regulationswhichconcernhis
safety or the safety of others.

1926.803(b)(1) and (10)(xil) (1) There shall be retained one or more licensed physiciansfamiliar with and experienced
in the physical requirements and the medical aspects of compressed air work and the
treatment of decompression illness. He shall be available at all times while work is in
progress in order to provide medical supervision of employees employed in compressed air
work. He shall himself be physically qualified and be willing to enter a pressurized envi-
ronment.

(10)The medicallockshall:(xfl)Be inconstantchromeofan attendantunderthedirect
controloftheretainedphysician.The attendantshallbetrainedintheuseofthelockand
suitablyinstructedregardingstepstobetakeninthetreatmentofemployeeexhibiting
symptoms compatiblewithadiagnosisofdecompressionillness.

1926.803(e)(1 ) (1) Every employee going under air pressure for the first time shall be instructed on how to
avoid excessive discomfort.

1926.803(h)(1 ) (1) At all times there shall be a thoroughly experienced, competent, and reliable person on
duty at the PArcontrol valves as a gauge tender who shall regulate the pressure in the
working areas. During tunneling operations, one gauge tender may regulate the pressure
in not more than two headings: Provided, that the gauge and controls are all in one
location. In caisson work, there shall be a gauge tender for each caisson.

Preparatory Operations (a) Prior to permitting employeesto start demolition operations, an engineering survey
1926.850(a) shall be made, by a competent person,of the structure to determine the condition of the

framing, floors,and walls, andpossibility of unplanned collapseof any portion of the
structure. Any adjacent structure where employeesmay beexposedshall also be similarly
checked.The employer shall have in writing evidencethat such a survey has been per-
formed.

Chutes (c) A substantial gate shall be installed in eachchute at or near the dischargeend. A
1926.852(c) competent employeeshall beassignedto control the operation of the gate, and the backing

and loadingoftrucks.

MechanicalDemolltlon (g)Duringdemolition,continuinginspectionsby a competentpersonshallbemade asthe
1926.859(g) workprogressestodetecthazardsresultingfromweakenedordeterioratedfloors,orwalls,

orloosenedmaterial.No employeeshallbepermittedtowork wheresuchhazardsexist
untiltheyarecorrectedbyshoring,bracing,orothereffectivemeans.

General Provisions (Blasting (a) The employer shall permit only authorized and qualified persons to handle and use
and Use of Explosives) explosives.
1926.900(a)

1926,900(k)(3)(I) (i)The prominentdisplayofadequatesl6.-ts,warningagainstsheuseofmobileradio
transmitters,on allroadswithin1,000feetofblastingoperations.Whenever adherenceto
the1,000.footdistancewouldcreatean operationalhandicap,acompetentpersonshallbe
consultedtoevaluatetheparticularsituation,and alternativeprovisionsmay bemade



,m

which are adequately desisned to prevent any premature firing of electric blas_g caps. A .
description of any such alternatives shall be reduced to writing and shall be certified as
meeting the purposes of this subdivision by the competent person consulted. The descrip-
lion shall be ma/ntained at the consla-uction aite during the duration of the work, and shall
be available for inspection by representatives of the Secretary of'Labor.

1926.900(q) (q) All loading and firing shall be directed and supervised by competent persons thor-
oughly experienced in this field.

Blaster Qualifications (e) A blaster shall be qualified, by reasonof training, knowledge,or experience,in the
1926.901(C), (d), and (e) feld oftranspor_ng, storing, handling, and use ofexplosives, and have a working knowl-

edge of State and local laws and regulations which pertain to explosives.

(d) Blasters shall be required to furnish satisfactory evidence of competency in handling
explosives and performing in a safe manner the type of blasting that will be required.

(e) The blaster shall be knowledgeable and competent in the use of each type of blasting
method used.

Surface Transportation of (1)) Motor vehicles or conveyances transporting explosives shall only be driven by, and be
Explosives in the charge of, a licensed driver who is physically fit- lie shall be familiar with the local,
1926.902(b) and (I) State, and Federal regulation governing the transportation of explosives.

(i) Each vehicle used for transportation of explosives shall be equipped with a fully charged
fire extinguisher, in good condition. An Underwriters Laboratory-approved extinguisher of
not less than 10-ABC rating will meet the minimum requirement. The driver shall be
trained in the use of the extin_dsher on his vehicle.

Flring the Blast (a) A code o/blasting signals equivalent to Table U-l, shall be posted on one or more
1926.gO9(a) conspicuous places at the operat/on, and all employees shall be required to familiarize

themselves with the code and conform to it. Danger signs shall be placed at suitable
locations.

Table U-I

WARNINGSIGNAL--Al-minuteseriesoflongblasts5minutespriortoblastsignal.
BLASTSIGNALmAseriesofshortblastsIminutepriortotheshot.
ALL CLEARSIGNAL--Aprolongedblastfollowingtheinspectionofblastarea.

GeneralRequirements(Power (1)When deenergizingLinesand equipmentoperatedinexcessof600 volts,and themeans
Transmissionand ofdisconnectingfromelectricenergyisnotvisiblyopenorvisiblylockedout,the
Distribution) provisionsofsubdivisions(i)through(vii)ofthissubparagraphshallbecompliedwith:
1926.950(d)(1)(ii), (vi), and (vii)

(ii)Notificationand assurancefromthedesignatedemployee[aqualifiedpersondelegated
toperformspecificdutiesundertheconditionsexisting]shallbe obtainedthat:

(a)Allswitchesand disconnectorsthroughwhichelectricenergymay besuppliedtothe
particularsectionofllneorequipmenttobeworkedhavebeendeenergized;

(b)Allswitchesand disconnectorsareplaLu]ytaggedindicatingthatmen areatwork;

(c)And thatwheredesignofsuchswitchesand disconnectorspermits,theyhavebeen
renderedinoperable.

(v'i)When morethanoneindependentcrewrequiresthesame lineorequipmenttobe
deenergized,a prominenttagforeachsuchindependentcrewshallbeplacedon thelineor
equipmentby thedesignatedemployeeincharge.

(vii)Upon completionofworkon deenergizedLinesorequipment,eachdesignatedem-
pioyeetnchargeshalldetermme chacallemployeesinhiscrewareclear,thatprotective
groundsinstalledbyhiscrewhavebeenre=oved,andhe shallreporttothedesignated
aur.,_,or:_ythacalltagsprotectmghiscrewmay beremoved.

}50(d)(2)(ii) (2)_,_,-nenacrewworkingon aiineorequ_p=en_canc!eariyseeci',a_themeans ofdLscon-
necungfromelectricenergyarevlsibiyopenorvlsiblylocked-out,theprovisionsofsubd.ivi-
s;or.s _i) at,= _ii} of::'us paragraph sh_l a_;iy:
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(iJ) Upon completion of work on deener¢ized lines or equipment, each designated employee
in charge shall determine that all employees in his crew are clear, that protective grounds
_led by his crew have been removed, and he shall report to the designated authority
that all tap protecting his crew may be removed.

1926.qS0(e)(1 ) and (2) (1) The employer shall provide training or require that his employees are knowledgeable
and proficient in:

(i) Procedures involving emergency situations, and

(fl) First-aid fundamentals including resuscitation.

(2) In Lieuof subparat.-aph (1) of this parazraph the employer may comply with the ,
provisions of § 1926.50(c) regarding first-aid requirements.

Overhead Crones (3)(I) A des/suated employee shall be used in directing mobile equipment adjacent to
1928.955(b)(3)(I) footingexcavations.

1926.955(b)(8) and (d)(I) (8) A designated employee shall be utiLized to determine that required clearance is main-
rained in moving equipment under or near energized lines.

(1) Prior to stringing parallel to an existing energized _-anmn/ssion line a competent
determination shall be made to ascertain whether dangerous, induced voltage buildups will
occur, particularly during switching and ground fault conditions. When there ij a pomfibil-
ity that such dangerous induced voltage may exist the employer shall comply with the
provisions of subparagraphs (2) through (9) of this paragraph in addition to the provisions
of paragraph (e) of this § 1926.955, unless the Line is worked as energized.

1926.955(e)(1) and (4) (1) Employees shall be instructed and trained in the five-line bare-hand technique and the
safety requirements pertinent thereto before being permitted to use the technique on
energized circuits.

(4) All work shall be personally supervised by a person trained and qualified to perform
live-line bare-hand work.

Underground Lines (1) While work is being performed in manholes, an employee shall be available in the
1926.956(b)(1) immediate vicinity to render emergency asaistance ms may be required. This shall not

preclude the employee in the immediate vicinity from occasionally entering a manhole to
provide assistance, other than emergency. This requirement does not preclude a qualified
employee [a person who by reason of experience or training iJ familiar with the operation
to be performed and the hazards involved], working alone, from entering for brief periods of
time, a manhole where energized cables or equipment are in service, for the purpose of
inspection, housekeeping, taking readings, or similar work if such work can be performed
safely.

Construction in Energized (I) When construction work is performed in an energized substation, authorizat_ionshe]]
Substations be obtained from the designated, authorized person [a qualified person delegated to
1926.957(a)(1) perform specificduties under the conditions existing] before work is started.

1926.957(d)(1) (1) Work on or adjacent to energized control panels shall be performed by designated
employees.

1926.957(e)(1) (1) Use ofvehicles,gin poles,cranes,and other equipment in restricted or hazardous areas
shallatalltimesbecontrolledbydesignatedemployee¢

Ladders (15) Ladders shall be inspected by a competent person for visible defects on a periodic
1926.1053(b)(15) basis and after any occurrence that could affect their safe use.

1926.1060 The following training provisions clarify the requirements of§ 1926.21(bX2), regarding the
hazards addressed in subpart

(a)The employershallprovideatrainingprogramforeachemployeeusingladdersand
srJ_-vvays,asnecessary.The progra=shallenableeachemployeetorecognizehazards
relatedtoladdersand stairways,and shall_ eachemployeeintheprocedurestobe
followedtom;n_,,;_ethesehazards.

(I)The employershallensurethateachemployeehasbeentrainedby acompetentperson
inr.hefollowingareas,asappiicabie:

(i)The natureoffallhazardsm the workarea;
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(U) 'I'he,_n_K.t,proceduresfor erq_cini,m_i.u',,ai_nll',andd_e,_bl._S' the fall p_c_t_on

(I.U)Theproper_t_._c'_on, use,placement,_,'_dcarem _.ud_ of_ st_,_izwa_and
ladders;

(iv) The maximumintended load-carryi_ capacitiesof'laddersu_ed;and

(v) The standards containedin this subpart.

(b) Retrainingshall be providedforeach employeeas necessary so that the employee
maint.a.in.sthe undersCancLingand knowledp acqui.rsdthrough compl].nce with _
section.

This document has been reprinted by MCISC to help contractors meet OSHA
Training requirements. OSHA places heavy emphasis on training as a tool to
reduce construction accident rates. Failure to train is one of the most frequently
cited OSHA Standards. It is a safe bet that any new standards OSHA releases will
contain specific training requirements.

Your company should review its activities to find out where training is required•
Tool box talks and company safety meetings should cover these areas first. In many
cases, MCISC can help with our videos and prepared presentations. If our schedule
permits, we will even put on programs for you.

Needless to say, the OSHA list is not all inclusive and safety training and education

must go beyond these minimums. Training is the only Wa_' we can reduce our
industry's accident rate.



CONSTRUCTIONNOISESANDLEVELS

SOUND SOURCEOR
PRESSURE EFFECTOF
LEVEL (oB) NOZSE

114-139 Power-actuated cools (such as chose
for se_t£ng fasteners into concret(

114-118 Hard rock drilling as in _unnel
excavation

105-125 Riveting =ools used on metal plates

98-100 Heavy _ruck cab

gS-lOS Crawler tracl:or

95-102 Fron_ end loaders

90-120 Earth moving equipmen_

90-11S Power shovel cab

87- 89 Diesel air compressor

85- 98 Graders

65-10S Welding _quipment

37



RECORDKEEPING REQUIREMENT FOR CONSTRUCTION
JN/OTI 10/91 p I of 2

I. OSHA 200 logs - 5 years plus current

2. OSKA 101 or equivalent

3. Annual crane inspection records.

4. Crane load chart

5. Personnel platform engineering drawings and proof test record

6. Custom made rigging devices engineering drawings and proof
test record

7. Concrete test records

8. Concrete form diagrams

9. Insurance company audits

10. Minutes of safety minutes

11. Safety program

12. Accident investigation records

13. List of Hazardous chemicals onsite

14. Written hazard communication program

15. Written respirator program

16. Records of sampling for asbestos, silica, and other
chemicals

17. OSHA Poster

18. Access to Medical record statement posted

19. Material Safety Data Sheets

20. Confined Space Entry Program

21. Lockout/Tagout Program

22. Record of hydrostatic testing of fire extinguishers

23. Explosives inventory

24. Assured Equipment grounding program

25. Reccrd of air quality test for tunnels, confined spaces



RECORDKEEPING REQUIREMENT FOR CONSTRUCTION

' JN/OTI 10/91 p.2 of 2

26. Hot work permit: program

27. Emergency act:ion plan

2
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TYPE "A, SOIL

Type "A" means cohesive soll with an unconfined

¢ompres;ive strensl:h of 1.5 tons per square fool:

(tsf) or sr_ter, or cemented I_ nular soil such as

hardpan, till, or c811che, except that no soil is

Type A if:

• The soil is fissured: or

• The soil Is subject to vlbrxtion from hexvy

traffic, pile drlvins, er similar effects: or

• The soil has been previously disturbed: or

1_ =oai= partof = sloped,l=yend_tem wh,,_.
• th, _y_= dipIntoth, u_c=v=_non = =1=.._,v

four horizontal to one vertical (&H:IV) er

Vexte_ or

• The materiel is subject te ether fetters that

would requi,_t it to be classified Us. s tess

stxbie materiel.

7
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"BTSOIL

Type "B" muns:

• Cohesive soil with an unconfined compressive

strenlfth Ifrenter than 0.S tsf but less than

1.S tsf: or

• Granular sell that can stand on a slope of

/ throe horizontal to one vertical (3H:W) or

frutmr without slumplnlD or

• Soil that meets the unconfined compressive

strenlfth or cementation requirements for Type

A, but is fissured, subject te vibration, er

has previously been disturbed: and

• Dry rock that Is not stable: and

• Materiel that is part of a sloped, layered

system where the layers dip into th4 uxcavatbn

on a slope less steep than four horizontal to

one vertical (4H:IV), but only if type material

would o_e'wbe be dasslfledas Tylm B.

8



_PE "C" SOIL

Type -t_' means:

• Cohesive soll with an unconfined compressive

stmnlrth of 0.5 tsk or less: and

• Granular soil that cannot stand on s slope o(

three horizontal to one vertical (3H:IV) without

slumping; and

* Saturated or submerlitd sol]: and

• Submergld rock that Is not stable; and

• Sol) in a sloped, layered system whet1 the layers

dip into the excsvutlen on a slope of four

horizontal to one vertical (4H:IV) or 8renter.

9
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, Subpart X
1926.1051

Ladders

&

Stairways

5
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Applies to Ladderwaysand Stairways
1926.105i

a.) Stairway/ladder needed when
elevation changes by 19"

1) No temporary spiral stairs
in construction

2) Twoor more ladders or
double cleated ladder needed

with 25 employees or more

3) Keepaccess to ladder/
stairway clear

4) One access point shall be
kept clear at all times

b.) Employers must provide safe
ladderways/stairways prior to
any other work at the elevated
areas

6
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Applies to Ladderways and Stairways
1926.1051

a) break in elevation of 19"

?
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, Do's and Don'ts

- Laddersshallnotbetied
or fastened together unless
spec callydesigned(a)(7)

- Using2 or moreportableladders
to gainaccess,musthaveoffset
platform(a)(lO)

- Don'tvarnishwoodladders(a)(12)

8
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1052 a)
1.)Temporary stairway landings

2) Installed between 30°-50 °
horizontal

I !
I

I ....• !
....

I

l I L_

Use L_ ! 1 L__i

l j .... _°o
inclinometer

J 30 o

9
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1052 a)
4) Platform constructed to 20"

, beyonddoor/gate swing radius
,,,

6

Q

g •

o

m

| m • i -

" " __'__20
"" II

f

.... I _

....

5.) Secure from movement,all metal
p.a,nstairs/landings prior to
filling wtth matertals

6.) All pa_s of stairway, free of
obstructions, projections.

7.) Eliminate slippery conditions before use.

I0



.... I Ili ll I .... i [ I III Illl I "

1052
t

b) 1)Pantread/stairs/landings shall befilled

Temporary
service

2.) No foot on skelton metal stairs unless
temporary treads installed

3.) Temporarytreads madeof solid material &
full width & depths of stairs

11
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C.)

, 1) Stairrali Ha

30" high
or 4 risers

2) Spiral Stairs,,,

L I

1 I I I IIIIII

;_ 6"
Hand,rail J_-

3) Height of Stairrails

After 3-15-91 _ Before 3-15-91

-! ' \ Lq
36" -- - 34"

(i) (ii)

12



, 4.) Onopensideofstairs-
screens,mesh,verticalmembers,horizontalmembers,

i.) midrail (horizontal members)

Located midway

...... I between

1
ii) screen/mesh iii) vertical members

less than

part

_

iv) other equivalent means
no openings larger than 19"

t
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C.)5.) Handrail are constructed to 200 lb.
of out/down force.

t

_30"-37"
6.) Handrail height 30"-37" -_

I

7.) Rail must start at

-_ Horizontal of upper stair

8.) Stair/handrails shall be so surfaced
to prevent inj u_

- metal burrs, nails
splinters, slag

9.) Rails must be adequate as a handhold

Metal 2 x 4 (_

14
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C. 10.) Rail end must not cause a projection hazard

t

11.)Minimum handrail construction distance

-D
Q

-.o

\

12.) Stairway landings must be
guarded



O" FLOOR XOLE, FLOOR OPENZNG, WORXZNG OVER REB_R,
WORXZNG OVER I_J_CHZNEB

3" _RE ROPE GUARDRAZL DEFLECTZON

19'* C_J_GE OF ELEV_.TZON WHEN LADDERS OR 8T_,ZRS NEEDED

3 t BZDE RAILS OF LADDERS EXTENDED

4' SCAFFOLDS PLANXED LESS _ 45", WALL OPENZNGS

61 OPEN 8ZDED FLOORBe TYZNG REBAR

8' SPACZNG OF WOOD POST RAZLSo
SAFETY NETS EXTENDED OUTWARD

10 t FULLY PLANXED BCAFFOLDBt
STORAGE OF I_.TERZALB ON _E E_TERZOR

16' FLAT AND SLOPED ROOFS

20' DEBRIS CHUTEt MAXZHU)f HEZGHT OF A LADDERJACX SCAFFOLD

25' F3_LLB ZNTO A NETe FALLS ZN STEEL ERECTZONe ONE EXCEPTZON
AT 30 FEET

30 t FALLS TO THE ZNTERZOR OF A TZERED BUZLDZNG ZN STEEL
ERECTZON _ERE ADAPTABLE TO TF.J_OHARY FLOOR8

NO REGULATZONS FOR O_ BRZCKLAYZNGe AND SCAFFOLD
ERECTZON
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Supplement 1
Text of Other OSHA Standard| Incorporated by Reference

In Those Pert 1910 Standards Identified as Applicable to Construction

Safety Standards

1910.23(e){11) Wall opening screen
1910.106(b) Tank storage
1910.106(c) Piping,valvesancJfittings
1910.110(b) BasicRuJee(LPG)
1910.184(d) Inspe_ons (slings)

Health Standards

1910.8 Incorporatedby reference
1910,100 Standardsorganizations
1910.133 Eye and face protection
1910.105 Occupationalhead protection
1910.136 Occupationalfoot protection
191O.141(d)(1)(2)(3) Washingfaculties
1910.141(e) Change rooms
1910.145{d)(4) Cautionsigns
1910.1018 Inorganicarsenic
1910.1029 Coke oven emissions
1910.104,'3 Cotton dust
1910.1044 1,2-Dibromo-.3,Chlompropane
1910.1045 Acryton_le
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DOEAC_ENT/_JURY/II.__.SS REPORTING SYSTEM

PURPOSE

The purpose of this lesson is to provide an overview of the DOE Accident/Injury/Illness Reporting
System

OBJECTIVES
1. Given examples of work injuriesand illnesses, determinewhether they are recordable

2. Given sample accident/injurydata,calculate incidence rates.

REFE_N_
1. 29 CFR 1910 Occupational Safety and Health Standardsfor General Industry, United States

Department of Labor.

2. 29 CFR 1960 Basic Program Elements for Federal Employee Occupational Safety and Health
Programs and Related Matters,

3. 29 CFR 1904.

4. DOE Order 5484.1 Information Regulations.

5. U.S. DOL pamphlet 1220-0029 Recordkeeping Guidelines for Occupational Injuries & illnesses:
Bureau of Labor & Statistics 1986.

DUIL,_TION
One hour & 3(1minutes

INSTRUCTOR 51ATERIALS
Course manual v,'ith instructors notes.



Injury/Illness
Reporting System

Ir_uty/lllmms Reporting System

Objectives

1. Given examples of work injuries and
illnesses, determine whether they are
recordable.

2. Given sample accident/injury data,
calculate incidence rates.

Iniury/lllness Reporling System

29 CFR 1904

II This part of the code addresses
"Recording and Reporting
Occupational Injuries and .
Illnesses"

II Recordkeeping is required to assist
in the prevention of accidents and
illnesses.
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tnlury/lllnlll Riporllng Sylllm

Recordkeeping and Reporting
Requirements of Federal Agencies

29 CFR 1960 Subpart I Sections
.66 - .74
"...toestablish uniform requirements,for the
collection and compilation by agencies or
occupational safety and health data, for.
proper evaluation ano necessary corrective
action..."
"...to Identify unsafeand unhealthful
working conditions, and to estabflsh
program priorities. "'

4
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Inlury411ne_ RipPing Symem

Record.keeping and Reporting
Requ=rementsfor GOCOs

• DOE Order 5484.1

• Details reporting requirements
under SPMS; SSDC

[] Transition period began
1989-GOCOs will use 29 CFR 1904
and the BLS 1220 guidelines

II DOE Order 5483.XX-proposed
changes to include recordkeeping

5

Injury/llinoss Reporting System

Proposed DOE Order 5483.XX
[] Provisions of the Order

• Personnel injury and illness files
shall be maintained permanently

• Identifies forms

• 5484.X-Individual
Accident/Incident Report

• 5484.Y-Work Hours, Vehicle
Usage, Property Valuation

• OSHA 200 log
6

• Posted completion summary



Injury/Illness ReportingSystem

5483.XX Injury and Illness Data

[] SSDC-System Safety Development
Center

_ SPMS-Safety performance
Measurement System

[] Review and analyze data to Identify
and plan amelioration for adverse
trends.

• safety goals and objectives

• evaluation of programs
7

Injury/Illness Reporting System

Definition of Injury

[] Injury (traumatic)--A wound or
other condition of the body caused
by external force, including stress
or strain. The injury is identifiable
as to time and place of occurrence
and member or function of the

body affected, and is caused by a
specific event or incident or series
of events or incidents within a
single day or work shift.

8

Injury/Illness Reporling System

Definition of Illness

[] Illness/disease (occupational)--A
physiological harm or loss of
capacity produced by systemic
infection; continued or repeated
stress or strain; exposure to
toxins, poisons, fumes, etc.; or
other continued and repeated
exposures to conditions of the
work environment over a long
period of time.

9
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InJury411nmmRepmting System

Definition of Recordable Case

• A "recordable case" is every
occupational death; every nonfatal
occupational Illness and those
nonfatal occupational Injuries
which Involve one or more of the
following: loss of consciousness,
restriction of work or motion,
transfer to another job, or medical
treatment (other than first aid).

10

Injury/lllneu ReportingSyslem

Occupational Illness

• Categories to classify recordable
occupational illnesses on the log:

• occupational skin diseases

• dust diseases of the lung

• respiratory conditions

• poisoning

• physical agents

• repeated trauma
11

Injury/Illness ReportingSystem

Summary of Recordable Incidents

• All work-related fatalities and
illnesses are recordable

II The following work-related injuries
are recordable:

• lOSSof consciousness

• restriction of work or motion

• transfer to another job

• days away other than day of injury
• medical treatment other than first

aid 1=
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Injury/illneu ReportingSystem

Form OSHA-200
II 1904.2

• The OSHA 200 log Is used for recording
and ciasslfylng occupational Injuries
and illnesses and for noting the extent
of each

• The log Includes 3 parts:

• a descriptive section which Identifies
the employee and the injury or illness

• a section covering the extent of the
recorded Injury

• a section on the type and extent of 13
Illness

injury/illness Reporting System

Form OSHA 200

II This form shall be completed for
DOE contractor employees.
• when and to whom the incident

occurred

• the regular job of the injured or ill
person at the time of the incident

• the kind of injury or illness
• how much time was lost

14

Injury/Illness Reporting System

Incidence Rate

Incidence rate

(# of recordable illness and injury)(200,000)
(# of employee hours worked)

15
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Injury411nessRepmllng 8yldem

Cost Data

II Estimated material cost--work in
progress, equipment

II Wages of injured parties--absent

II Wages of supervisors-time lost
during accident and invesUgation

• Training cost of substitute workers

II L.labllity

ii Medical costs not covered by
compensation _e
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Improving Workplace Protections for
NEWWORKERS

ilrl i iiii

NEw WORKER, HIGH RISK!

If you are new at your job, your risk of injury is much higher than for your more
experienced co-workers. In fact, the Bureau of Labor Statistics reports that in 1979,
48_ of workers injured had been on the job less than one year.

Why are new workers more likely to be hurt? BLS studies show that employees
injured at work often lack one vital toel to protect themselves: information. Take a
look at the following data gathered by 8L5 in various surveys:

-- of 724 workers hurt while using scaffolds, 27_ said they received
no information on safety requirements for In's_ai1Ingthe kind of
scaffold on which they were injured.

-- of 868 workers who suffered head injuries, 7l____said they had no
instruction concerning bard hats.

-- of 554 workers hurt while servicing equipment, 61.._said they were
not informed about lockout procedures.

In nearly every type of injury BLS researchers have studied, the same story is
repeatea over and over. Workers often do not receive the safety information they
need--even on jobs involving dangerous equipment where training is clearly essential.
In one BLS study of workers injured while operating power saws, nearly one of every
five said no safety training on the equipment had been provided.

This problem deserves immediate attention from both the federal and private
sectors. The Occupational Safety and Health Administration wants to work with
workers, employers, and vocational schools to increase protections for new employees.

WHAT WORKERS CAN DO

-- Be sure you understand all necessary safety measures before you start
to work. If the explanantion is unclear, ask again.

-- Us_._eewhat you learn--all the time.

-- If respirators or other personal protective equipment are required, wear
them consistently and maintain them properly. If guards are required on equipment,
make sure they are in place.

-- Don°t take short-cuts; follow safety and hea]th instructions to the letter.

-- If you work at a worksite where toxic substances may be in use, the National
Institute for Occupational Safety and Healtb--OSHA's companion research agency--
suggests you ask the following questions"

I) Are any substances used in this plant known to be harmful?

iiiiiii i ii i i llll iii _ i i .iiii i

Th_s_soneora seriesof tac:sneersr_lgnhgnttngU.S.Departmentof Laborprograms,It_s_ntencleaasa generalOescr_t_onc)nb "
anacloesnotcarrytr_eforceoflegaloplnton,
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Z) Are trade name products used without full knowledge of what is in them?

3) Does the Job require contact with mists, vapors, dusts, gases, or fumes t
are potentially harmful?

-- If you need help in finding out whether a chemical can be hamful, call your
nearest OSHAarea office, NIOSH's Technical Infomation Branch at (513) 523-8328 or
OSHA's Technical Data Center at (202) 523-9700.

WHATEHPLOYERSCANO0
i

-- Make safety training an essential part of plant routine. OSHAstandards
require safety training for workers tn many types of hazardous work. A
comprehensive safety training program will allure compliance and can also pay off
in reduced absenteeism, lower compensation costs, and increased efficiency.

-- Use the free, penalty-free consultation service available in nearly every
state; consultants can help you design an effective safety program,

WHAToS ACANO0
Safety and health experts are available at every state and federalOSHA office to

answer questions from workers and employers. Don't know where the closest OSHAoffice
is? Call an OSHARegional Office listed under "U.S. Labor OepartJaent" in phone
directories for Boston, New York, Philadelphia, Atlanta, Chicago, Kansas City, Dallas,
Denver, San Francisco, and Seattle. These offices can also refer you to the free
on-site consultationservice in your area.

-- OSHA Publicationsand AudiovisualMaterials. This catalog is available from
the OSHA PublicatlohsOf_i6e, _06mS;4203, Washington, D. C. Z0210 ((202)
523-9655). Listings tncluOe:

-- Principles and Practices of Occupational Safety and Health
This six-part self-s_udy _rogrM 'is OesigneO to help flrSt:ll(neSuPervisors
to i_tify and correct workplace hazards. The total cost of the program is $29.25,
alth_n each componentmust be purchased separatelyfrom the Superintendentof
Documents,Government Printing Office, Washington,D.C. 20402 ((202) 783-3238).

-- A Resource G_!de to worker EducationMaterials in OccupationalSafety and
Health This 228-page 'book'lists tr'aini'hg materials and publicattoHs'"o"n safety-and
health available from selectedpublic and private organizations. It costs $7.00 and
must be purchased from t_e Superintendentof Documents, Government Printing Office,
Washington,D.C. 20402 ((202) 783-3238).

-- OSHA's Traininq Ii_$tltute , 1555 Times Dr., Des Plaines, IL 60018 ((3123
297 4810) offers courses open to the puDlic on safety and health in general
industryand in construction. The week-long courses are tuitlon-free,
although participantsmust register in advance and pay their own travel and
expenses. The Training Institutealso sponsors regional safety and health
training sessions around the country. Call or write to find out about
upcoming seminars,course offerings, and openings.

WHAT VOCATIONAL SCHOOLS CAN 00
_i i ,, , , .............

OSHA has callao upon vocational schools to increase awareness of job safe:y and
health among their students who will soon be entering the workforce. The agency ha
endorsed 45 vocational safety and health training programs developed by and availab
for purchase from the Center for OccupationalResearch and Development,601C Lake Air
Dr., Waco, TX 76710 ((817) 772-8756).

######
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, _,,

Gzven Hydro-therapy NTL
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&lee 14koe_em l_eer for eO°htoonel &eccl.)
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] , ,J J , .... 1.1 , , , , ,l + : ..... _ 1!1 ,
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Yes No

J ,,,, _. : __: :-- : ,J _

IB Name OnOe_o_ef_ Ot D_VS+C,In

J i ]il I !Ji ] i ililll I_iM H[lli J

* P_OI[3+I4i*Z_ n|mi Ina IOatlPSl el P_OlO_|II

3'6,/86 [ Roberta Smith Nurse /*

Fcre'.gn body ;n left eye removed. NTL
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_ornell Tank and Valve Co.
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2121 Oak Ave., Seattle, WA 98000

3. LocIIlOn. d chfferenl from mid IOClrlli
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,,4K)O, or _0_10_ he ,nh_,e_ Or" IwlllO_i_d," _le chei'fl_ll o r ridder;on which trrlllll'ed h_& &_ln," Or _n c.ll_i of ;rre,n$. hern_es, err.. _*_e I_in g he we;

l,fr_ng. Duihnf, er£ ) _.l_

_ _a,. _,,,_,..-. :,, ,.. ,,., _,._o,,, _, oc,:.,_.,,o.,a,,,,.e. 3/12/86 _7 D,a employee O,e' (Check one) Yes [_] No[_

._ate _, tel;or1 iP'eDatec_ by Off_c_si POS=l*on

3 i2/_6 Rcberta Smzth Nurse

OS_-_ _c "O_ {_:ec :9E: _

_-"red Lacerated tr,u,-,_n. Returned to work.



_ureau ol ,-on,,.,, _,.o,,_,,,,.,,._ ...... ,. ......

Sul_plementary Record of _/3'
Occupational Iniuri_ and IIIn_s

Failure to mlmtin _ mlmlll In the Im_temm ef mUtti_ mMl =metmmm! M ImfllttieL O-- 1 0 0 M.B No. 1220 (3029

E r '_Ve¢
_ 1 , H,H,, III

Nsrne

Cornell Tank and Valve Co.
2, Ma,J _of_ {No. w,c/ trmet. _ry _ _mw, Swnr, _d #_ c_)

2121 Oak Ave., Seattle, HA 98000
3. Loclt0on. t! different from mid IdClres=

13 _ow OaCllhe K'c,oeni occur? {Ducm_* fully _e awln¢= w_ct_ re_ulmc/m me _n/ury or o_uDarsone/illne_u, Tell w_at h_ol)enecY encl how Yr lla#l_eneO.

/Vane #ny oO/ec= or _ut_=mnce= _nvotvecl en¢l _11 how _e), we_ involved. Give full cYetaill on all tecron w'/l_ch led or contrlt_recl ro o_e a¢c_clenL

U,e,e_a,.m_.rforeod, r,ona/=_1.) Back went out on him while doin@ regular work:

l_f-.inc.

Occul_tt,orutl Infury or Occupll=onl# II|.lm

14 De_:,,De _r_e ,n,ur'y or _llnets ,n 0etl_l |n0 ,nO,care the Dirt Of bOOy affectKl. {£.g.. amputation of rip, flr _ndex finger ar _h:ond/o_nt: fmceure of r_DL"
/e_¢_ _o_o.,ng: derrner/t_Z of/e/r hanc/, err.. /

' 5 _,a'-e _r,e oD)ec', or SuDstanci whtCh ChreClly ,nlureO the _mDIoyee" (For eJ_Mn_le, D_e fnech_ne or oh_ng he sfrMck e_alt_lt or which lfl'ucJr hHYl,* r.he

v_o, o_ Do,_or he ,nhe_ed or _we//Ow_Cl." 01e chancel Or red_ehon whoch orroeBred h_l lk_n; or on _m_el of #freon_, her.tee, err.., _e Ul_ng he we&
I, tt_ng. Dulhng. er_ j

L: f'-_n_ metal

"6 Date c' ,_,*, c, ,m t,0,O,,qnos,s of o¢c_Dat,onal ,line. 17 E),Oemolovee O,e) /Check one) _ CT"I

C_,., 3/4/8_ _. L I No
_X

:_ 'wa_e an_ IOc_reu Ot Dhy$,C_an

;C_ _ _os;,tai,zec '_amelno aooressc' r_osmlaI

_ate o_ re¢or! i_'eOa'ea D_ iOff=c=al OOS=toon

3/4/86 _ Roberta Smith I Nurse

Sent home: el days lost.



ureau u, _o_,.,, -,.=,,_.,..

ul:;_lernentary Record of _Y/
)ccupational Injuries and Illnesses
hi--=form is tequi_ by Public Law 91-596 end muN be kept in the eelwDti_ment for 5 yeRrz ICIuwI Of File No, - Form Al:_r_

aiiure to maintain ran reeull in the imuenm of citations and a_ent of mnaltiee. ! 0 -- 1 1 OM.B NO. | 220 U029

rnell Tank and Valve Co.
2. Mail aOOress (Ng. end lfrll_f, city Or rOw,, _lf, end z_O col/o)

2121 Oak Ave., Seattle, WA 98000
3. Local#on, if different from mall _dreu

13 HOw O_CIthe Kc,Oent OCcur7 (Describe fully me even_ which resulted ,n rJhe ,nlury or occul3er,onel i/inert Tell whet h_Ol_ned end how it hal3pened.
N_me an), ObleCD or =ub&l]lncex involved enO rail how _ey were involwd. Give full detail= on all fecton which led or contr;bured to o_e ecc_den_

u,e,,_,,a_=,eer_o,a_i_onal=,¢,.)While bucking rivets, back started aching.

OcCul_t,ortal Injury or Occuplt=onal IIInu=

;4 [_escr_De the ,nlurv or _llne_ )n Oetlil an_ inO_clte tl_e pi)rl ot boOy itfecll=O, {E._, empunlr_on of r_ghf index finger et _econdjoinf; fracture of ribm;

/eed l_ouon,n#, oerrner_r/_ of /mfr hnnd, err.) Back
15 Na_e _:he ob_ec_ _r SuD_tanCe w_=Ch c_ire,ctly _nlureO tee employee (For ex_k'nDle, the machine or th_ng he lrruck e_411nlf or which _rruck him; the

v_Do_ or _o_1o_ he _nhate(1 or _wallo_v_d," the chemical or red_alton which _rrlaBIl_d hi& Ikm," or in celre! of xfrelnm, hernial, e_.., _fle tJSlng he was

/,f,,ng._uU,n_. err.) Rivet machine

i
Olr_.r

18 Name and _K_oret_of pnvs,c_an

'3 If _OSPitallzed n_me ar',o a0_ress Ot hOSPllll

Date Ot report iPreDare_ by iOff=clal posit,on

3/14/8 6 i• i Roberta Smith ( Nurse
OS_ No IO! (_ec _981_

Strained back. 2 days lost.



'_3 _ow O=a 't_e D<::c,oe_ occur '_ (Deacr, t_ fully the eyena wh_cll re_l_ _n D')e inlury or oocupeoonol iitneL% Tell whet h_4ne_ en_l how it h_)DDeneO.

N_e #ny oD/ect= or _ut:ltance= _nvo/ved =nO r_/I how _ey )ve.wl _nvolv_d. Give full _etei/x on ell f(_:tor) which led or contributed ro If)e _cco(tenL

L/,e le_)erere &t_e_r for ec_, bone/ u_a¢=). )
Exposure to Ketone, causin _ dermatitis

OcCUplt_O_ll Inlur _ or _..upll_onll IIInm

'4 ._esc,,De t_e ,r_.-v o, ,_neu ,n c_eto,, enO ,r_aclte the Den of boor ef(ecl_. (,':.;, em_umr_on of ri_t inoVx finer It _recondjoint: fr_caJre of rit_l,"

teaO DO=On,ng. Oe,'r_t_r,lof/#ir hen_, etc./ Body

5 _'_ame the oo,e:t o, ".uD,_tJnCe wn,C_ o,,e.ctly ,nluroO the employee (For ex_v_Dle, _e mac.none or U_ ng he zrruck _l_alnzf or which Itruc/r h_rn," _e

v4Dor or Do,lo n he ,tlhs/ed of Iw&llOw_tC/, r_le Ch_'le)lcel or/'eOiBflon wh,ch orr_e_r_d h_l &k/n,. or on c_#e= of Ifrain$, hernia&, err., _le thing he we#

I,lr,ng, Du;l_ng. err ) "_e _-_,".e

16 Dateot,nlU_. o,.r t,a_c:,egno$,,,o_oc¢,.,D,llt,onaldLnes$ 3/28/86 [-_7DtOemDIOVeeO_e) lCheckone) Yes [_ NO_
Other

18 ,%arnellnO a,,_(_.,eMOf D_*,,s,C,iln

19 ;f hosl3,1ai_ze_ "_a_e argo aOdt_,%$ o_ _olP,lal

_ale of reDort I P'eoare_ t:)v IOff0c0ol 1:)oBoe)on

Ai','z_el not tc work with Ketone for 1 month. NTL
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ACCIDENT INVF__TIGATION PROCEDURES

PURPOSE

The purpose of this lesson is to provide an overview of accident investigation techniques for the
purpose of understanding accident prevention.

OBJECTIVES

1. State the two major goals of an accident investigation.

2. List three essential elements (types of information) required in an accident investigation report.

3. List the three types of causes of accidents per the 5484X form.

4. State DOE's three types of occurrences which require investigation and an example of each.

REFERENCES

1. 29 CFR 1910 Occupational Safety and Health Standards for General Industry, United States
Department of Labor

2. 29 CFR 1960 Basic Program Elements for Federal Employee Occupational Safety and Health
Programs and Related Matters

3. "Investigatiing Accidents in the Workplace: A Manual for Compliance Safety and Health
Officers" OSHA 1977

4. DOE Order 5500.1 "Emergency Management"

5. DOE Order 5484.1, "ES&H Information Reporting Requirements"

DURATION
Two hours

INSTR UC_I'ORMATERIALS
Course manual with instructors notes.

Video Training Source, Inc "Accident Investigation in the Workplace"
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Accident
Investigation
Procedures

Accident investigation Procedures

Objectives

1. State the 2 major goals of an accident
investigation.

2. List 3 essential elements (types of
information) required in an accident
investigation report.

Accident Investigation Procedures

Objectives

3. List the three types of causes of
accidents, per the 5484X form.

t

4. State DOE's three types of occurrences
which require investigation and an
example of each.



.............. , , ,l i i iiii, i - i i i ul -

Inv_tJptlon Prooedume

DeI:initlon of Accident

II An accident Is an unplanned event
that results in personal injury or
property damage. Most are caused
by the fallure of people, equlpment,
supplies, or surroundings to
behave or react as expected.

4

Accident Inveetlgetlon PromKlunm

Types of Accidents

In Fatality -loss of life resulting from
work injury during employees
performance of dutles

II Catastrophe. a combination of one
or more fatalities and/or
hospitalized employees totaling
five or more

5

Accident Investigation Procedure8

Nonfatal Injuries

II Lost workday cases--health events
other than fatalities that result in
days away from work

HI Nonfatal cases without lost
workdays result in:

• transfer to another job
• medical treatment other than first

aid

• loss of consciousness
e
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Aooldent Inveltlgttlon Prooedurw

Accident Investigation Goals

II Determlne the causes of the
accident

II Prevent It from happening again
!

?

Aec:IclentInvmtlgatlon Procedures

Accldent Investlgatlon Report

II The followlng Informatlon should
be Included:

• date, tlme and iocatlon

• nature of Injury and part of body
affected

• descrlptlon of operatlons
• hazr,rdous condltlons or defectlve

equlpment
• measurements and other

pertinent Information
nJlJ

AccldenlInvnilglllonProcedurll

Site Survey

II Study all working areas or surfaces
to detect and eliminate or control
physical or environmental hazards
that contribute to accidents

II Study all operating methods and
practices Involved with accidents
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, _ tnv_Ugltkm ProoNw_

Witness interviews

Ig Initiate as soon as possible after accident

II Establish rapport with the person being
interviewed

II Discuss the purpose of the investigation
and the interview

II Avoid interruptions or prejudgments
II Discuss methods of preventing

recurrence

Ig Include more than one witness
Ill Obtain independent statements

10
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Aooldeflt Inveetlgltion Prooedurel

Supervlsor's Role

II The supervisor can:
• Quickly assess the situation
• Call for assistance
• Isolate the hazard

• Record the names of eye
witnesses

II The supervisor knows:
• the employees, thelr education

and experlence

• the equipt._ent,tools, operation 11

, , i ' _ ........_, ,_ iJHnl I i i iLL I ..... J,1,J,JllIL..

Accident Investigation Procedures

Safety and Health Committee

II Can provide additional expertise to
support and complement the
specific knowledge of supervisors

III Committee Involvement Indicates
widespread interest in hazard
control

II Must follow-up Investigations to
ensure the effectiveness of
corrective actions

12
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Ae_it_t invwtl_ttofl Pmo_uml

Preventive Measures Recommendation

II Steps to correct unanticipated
events

II Safeguards to prevent worker from
performing Incorrectly

IE Supervlsor's actions/Instructions
on safe working practices

II Employee's actions

lS

Aoaldlmi InvmtlgMIon ProcNKlumi

Causal Factors Analysis

ffi Three types of causes:

• Dlrect---unsafe acts

• Indlrect--Irregular or unusual
condltlons

• Contrlbutlng--act of negllgence
on the part of some person or
persons not directly Involved In
the accident

14
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AccldenlInv_tlgat|onProeeduree

Direct Causes

IE Examples of direct causes are:

• operating at a speed that may be
too fast for existing conditions

. capacity overload (human or
machine)

• Inattention

IS
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El _amplee of indirect onuses are:

• defective conditions present prior
to accident

• unusual weather conditions

, personnel conditions

10

Aeekto_ InvoetlgMionProeeduroo

Sources of Failure

El Human-physical, physiological,
psychological limitations

El Technical data
deficlency--.-Inadequateoperating
Instructions

El Organizational
deflclency--.-inadequateplanning,
supervision, training or work
practices

11

AccidenttnvlmtlgiltionProcedures

More Sources of Failure

El Material Failure-physical
breakdown of any component

El Design Deflclency--.-exlstsIf a
component is so deslgned that
fallure can occur under normal
circumstances

El Natural Phenomena--acts of nature

10
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A_l,m InveeUlla_OnProwdurm

Accident Summary Report

I Prepared by supervisor or safety
engineer

El Reviewed by persons Involved for
accuracy

II Reviewed by the safety committee
for possible preventive actions

1|
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OSHA Accident inveillgallon
Requirements for Federal Agencies

II 29CFR 1960.29
• all accidents should be

Investigated but the extent of
such investigation shall be
reflective of the seriousness of

: the accident

. each accident which results in a
fatality or the hospitalization of
five or more employees shall be
Investigated to determine the
causal factors Involved

20
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Aoclden!tnvelUglUonProcedures

29 CFR 1960.29

El except to the extent necessary to
protect employees and the public,
evldance at the scene shall be left
untouched untll Inspectors have an
opportunlty to examlne It

11
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Reasons for Federal Agency
Accident Investlgatlon

II Determlne cause

II Identlfy way==to prevent slmllar
aooldenta

lid Dooument faots for compensation
and litigation

II Uncover Indirect accident causes
III Provide Information on coats

Ii Publicize the Agencies Interest In
safety and health

IUi
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_lelenl Invlttimllon Proe_luroe

DOE Occurrences Requiring
Investlgatlon

i Any fatal or Imminently fatal Injury
or Illness Involving a DOE
employee or contractor employee
(Type A)

III Any one occurrence which results
in five or more lost workday cases
(Type A)

33

AiP,¢iderl! tnvNtllllltOn Proc_luru

DOE Occurrences Requiring
Investigation

II Any occupational Illness which
results in inpatient hospitalization
(1ype B)

II Any series of occupational
Illnesses with the same or similar
causes involving five or more
persons of which at least one is a
lost workday case (Type B)

34
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ANkI_ tnveeUgeUo4nP_ree

Type A Investigations

II Conducted by DOE HG inspector
General or field organization board

i A board of Investigation shall
consist of 3 to 5 members, all DOE
employees

II At least one board member shall be
a trained accident Investigator

ill
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AoelclentInveetil_ton PrcxN,clume

Type B Investigations

II Conducted by DOE board
consisting of DOE or contractor
personnel or both at the discretion
of the head of the field organization

;Ill
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AcGIdent InveQllgmtlon Procedure

Type A and B Investigation Reports

m Shall consist of:

. summary

. facts

• analysis
. conclusions

3?
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Type A and B Report Submission

II Transmitted by memo from the
investigation board to the
appointing official containing
recommendations

III The appointing official shall submit
4 copies of the report to the
Operational and Environmental
Safety Division within 45 days

• Type A reports shall also go to
the Assistant Secretary and the
Inspector General 2a

Accident investigation Procedures

Corrective Actions

II Immediate - taken by the DOE or
contractors to prevent a 2nd
occurrence

II Recommendations - not only
prevent the recurrence of a similar
event but also correct any systemic
problems

I! Additional corrective actions - may
come from the appointing official
or DOE HQ

29

Accident InvNtlgetlon Procedures

Type C Investigations

II Conducted by either DOE or
contractor personnel depending on
whose operations are involved

II Standards for Type C
investigations shall be established
by the individual management

3O
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Ac(:k:kmt Investigation Procedure

Accident Data Analysis

II Accident reports can furnish the
information necessary to transform
costly and ineffectiv_ procedures
into a well.planned, organized and
functional safety program,
permitting full use of proven
accident prevention techniques.

31






