.‘l-, .
§ svii,_

t (:.‘l !

L.

(b)! Afl ‘bleetronic device.

(¢) A switch actuated by a lever, rod,
or plate, the lutter to be placed on the
“up” side of tlie hcad pulley so as to just
clear a passing step.

(i) Manual rcset location. After the
manlift has Leen stopued by a stop device
it shall be necessary to reset the auto-
madtic stop manually. The device shall be
so located Lthat a poerson resetting it shal
have a clear view of bothl the “up” and
“down” runs of the manlife. It shall not
be possible to resct the device frum any
stcp or platform.

(iil) Cut-off point. The inilial limit
stop device shull funclion so that the
manlift will be stopped belore the loaded
step has reached a point 24 inches above
the top terminal landing.

dv)  Electrical requirements. (a)
Whiere such switches open the main
motor circuil direci!y they shall be of the
nultipole type,

(1) Where clectronie devices are used
they shall be so designed and installed
that failure will result in shutting off the
power to thie driving motor.

(¢) Where flammable vapors or dusts
may be present all electrical installa-
tlons shall be in accordance with the
National Elcctlrical Code, NI'PA 70-1971;
ANSI C1-1971 (Rev. of 1963), require-
ments for such locations.

(@) Unless of the oil-imnmiersed type
controller contacts carrying the main
motor current shall be copper to carbon
or equal, except where the circuit is
broken at two or mere points
simultaneously.

(6) Emergency Stop—(i) General. An
emergency stop means shall be provided.

(ii) Location. This stop means shall be
within easy reach of the ascending and
descending runs of the belt.

(1it) Operation. This stop means shall
be so connected with the control lever
or operating mechanism that it will cut
off the power and apply the brake when
pulled In the direction of travel. .

(iv) Rope. If rope is used, it shall be
not less than three-cichths inch in
diameter. Wire rope, unless marlin-
covered, shall not be used.

(1) Instruction and warning signs—
(1) Instruction signs at landings or belts.
Signs of conspicuous and easiiy read style
giving instructions for the use of the
manlift shall be posted at each landing
or stenciled on the belt. .

(a) Such signs shall be of letters not
less than 1 inch in height and of a color
having high contrast with the surface on
which 1t is stenciled or painted (white or
yellow on black or black on white or
gray).

(b) The Instructions shall read ap-
proximately as follows:

Face the Belt.
Use the Handholds.,
To Stop—Pull Rope.

(4 Top floor warning sign and light.
(a) At the top floor an lluminated sign
thall be displayed bearing the following
wording:

“TOPr FI.OOR--GET OFF"

S{gns shall be In block letiers not less
than 2 {nches In helght. This ston shall
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be located within easy view of an ascend-~
ing passenger and not more than 2 feet
above the top terminal landing.

(b) In addition to the sign requirsd
by subdivision (a) of this subdivision,
a red warning light of not less than 40-
watt rating shall be provided immedi-
ately below the upper landing terminal
and =o located as to shine i1 the passen-
ger’s face.

(iii) Visitor Warning. A conspicucus
sign having the following legend—AU-~
THORIZED PERSONNEL ONLY—-—shall
be displayed at cach landing. The sign
shall be of bleck letters not less than 2
inches in height and shall be of a color
offering hish contrast with the back-
ground color.

{d) Operating rules—(1) Proper use
of manlijts. No freight, packaged goods,
pipe, lumber, or construction materials
of any kind shall be handled on any
manlift.

(e) Periodic inspection—(1) Fre-
quency. All manlifts shall be inspected
by a competent desimnated person at
intervals of not more than 30 days. Limit
switches shall be checked weekly. Man-
lifts found to be unsafe shall not be opei-
ated until properly repaired.

(2) Items covered. This periodic in-
spection shall cover but is not limited to
the following items: .
Steps.

Step Fastenings.
Rails

Rall Supports and Fastenings.

Rollers and Slides.

Belt and Belt T'ension.

Handholds and Fastenings.

Floor Landings.

Guardrails.

Lubrication.

Limit Switches.

Warningy Signs and Lights.

IIlumination.

Drive Pulley,

Bottom (boot) Pulley and Cicarance.

Pulley Supports.

Motor.

Driving Machanizsm.

Brake.

Electrical Switches.

Vibration and Misaligimuent.

“Skip” on up or down run when mounting
step (indicating worn gears).

(3) Inspection log. A written record
shall be kept of findings at each Inspec-
tian. Records of inspection shail be made
available to the Assistant Secretary of
Leabor or his tuly authorized represent-
ative.

(Source: ANSI AN.1-1969 Sufety Code for
Manlifts.)

§ 1910.69 Sourccs of standards.

Sec. Source

1910.66 ANSI A120.1-1970 Safety Code for
Powered Platforms for Exterior
Building Maintenance.

1910.67 ANSI A$02.2-10¢9. American Nationo}
Standard for Vehfcle~-Mounted
Elevaling and Rotating Work
Platforms.

1910.68 ANSI A90.1-19C¢2 Safety Ccde for
Munlifts, -

8§ 1910.70 Standards organizations.

Specific standards of the following cr-
ganizations have been referenced in this
subpart. Copies of the staundards may be
obtained from the fssuing organicetion.
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Anmerican Matlousl Standards Institute, 1430
Broadway, New York, NY 10018.

Subpart G—Qccupational Health and
Environmental Control

§ 1910.93 Air contauninanis.

An emnployece's exposure to any mate-
rizl listed in table G-1, G-2, or G-2 of
this scction shall be Bmited in cocord-
ance wilh th:e requivements of the foilow-
ing paagrapihs of this section.

ca) Tabla G-1:

(1) Malcrwis wilic names preceded by
“C"—Ceiling Values. An employce's ex-
posure to any material in table G-1, the
naine oi whicl is preceded by a “'C" (e.g.,
C Boron triflucride), shall at -no time
exceed tlie ceiling value given for that
material in the table.

(2) Other macerials—38-hour time
weighted averages. An employee's CXpo-
sure to any material in table G-1, the
name of which is not preceded by “C"”, in
any 8-hour work shift of a 40-hour work
week, shali not exceed the 8-hour time
weighted average given for that material
{n the table.

(b) Table G-2:

(1) 8-kour time weighted averages. An
employee’s exposure to any malerial
listed in table G-2, In sny 8-hour work
shift of a 40-hour work weelk, shall not
exceed the 8-hour time weighted average
limit given for that material in the table.

(2) Acceptable ceiling concentrations.
An employece's exposure to a material
listed in table G-2 shall not exceed at
any time during an 8-hour shift the ac-
ceptable ceiling concentration linit given
for the matcrial {n the {able, except for
a time period, and up to a concentration
not exceeding the maximum duration
and concentration allowed in the column
under “acceptable maximum peak above
the acceptable ceiling concentraticn for
an 3-hour shift".

(3) Ezample. During an 8-hour work
shift, an emnployee may be exposed to a
concentration of Benzene above 25 p.p.m.
«<but never above 50 p.p.m.) only for a
maximum period of 10 minutes. Such ex~
posure must be compensated by expo-
sures to concentrations less than 10
p.p.m. so that the curmulative exposure
for the entire 8-hour work shift, does not
exceed a weighted average of 10 p.p.m.

(¢c) Table G-3: An employee's expo-
sure L» any material listed in table G-3,
in any 8-hour work shift of a 40-hour
work week, shall not exceed the 8-hour
tiine wcighted average Iimit given for
that material in the table.

(d) Computation formulae:

{1) 1) The cumulative exposure for an
8-hour work shift shall be computed as
follows:

E=CaTe+CoTo+ . . . CaTa
8
whete: .
E 1s the equivalont exposure for the work-
ing shift.

C 13 the concentration during any period
of time T where the conceatration remains
constant.

T {3 the duratlen in howrs of the exposure
&t the convenirstion C.

The value of E shall not exceed the 8-
Leur ttme weighted averuge itmtt in table
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G-1, G-, or G-3 ior e e tud
Proealved,
i e ilmctrale the fosimitn pre-

Sbed insubdivision of of this subpara-
g Cnnte that ianamel aentade hias on
..-hnur time weighted avernpe it of
180 ppm, daLle G-1). Armieme that an

emvlovee s suhject (o the followinyg
[AEH R HVAS

T o evnosure at 150 p 3 m

Two lun: poanre ot REOE

Jonr honrs coprrure N 0.0

Substitint] this
fecanin, we have
2150 120

8

[S1ad mfareintian in the
751100
- 3125 ppom.

Since 81.25 p.o.m. is lrss than 160 p.p.m.,
the 8-hour time weinhted average init,
the exposure is aceeptable.

(2) (1) Incase of umisuure of ir cow-
taminants an employer shaill coinptite the
equivalent exposure as foliows:

Cc, C, Cn
Em———"""l' e e
L, L, Ln
Where:
Ea 18 the equivalent exposure far theo
mixture.

C 5 the concentration of a particular con-
taminant.

L 1s the exnposure l'mit for that contami-
nant, from table G-1, G--2, or G-3J.

The valuc of E. shall not exceed unity
.

(ii> To illustrate the formula pre-
scribed in subdivision (i) of this sub-
paragraph, consider the foilowing
exposures:;

Actual con-  R-lLanr tima

centration walghted
Materinl of R-hoate averagn
cxpasurse cmposure
it
Acetone (T -I-ln G- ... ppm... LOOOp.p.m
2 Buttanane (Tabla Q=1)})... 45 pp.mo... 2W p.pan.
To!u-mo {Table G-2),...... fap.pan__._ 200 p.p.m.

Substituting in the formula, we have:

500 45 40

Enz= —t—

1,000 200 200
Ew==0.500--0.2235 +0.200

E.wz.0.923

Since E. is less than unity (1), the expo-~
sure combination is within acceptable
limits.

(e) To achicve compliance with para-
graph (a) through (d) of this section,
adm'nistrative or engineering controls
must first be determined and imple-
mented whenever feasible. When such
controls are not feasible to achieve full
compliance, protective equipment or any
other protective measures shall be used
to keep the exposure of employees to alr
contaminants within the limits pre-
serited in this section. Any equipment
and‘or technical measures used for this
purcose must be approved for each par-
ticular use by a competent industrisl
hygienist or other technically qualifled
person. Whenever respirators are used,
their use

shall comply with § 1910.134.

LULES AMD

Tanie

Sulstance

11 \nluhln oot un.-u.vl
windenne, «

Skin
1‘.nu aeetate fn-hutyl aostate).

REGULATIZNG

me N

150 710
ecc-Rutyl acetale, (oo .. .. 200 450
tert-tiutyl acotate. 200 A
Rutvlaleahoi. .. 100 30
soe-itntyl aleohat 150 450
tert-Buiyl aleohnd, 100 300
C Batylamine—8ein, ..o caaae [ 16
C teet-ut vl chromate (as
Crog---Skin_. .. 01
n.-Rutyl glyc le el.her (noz) bo{]
*Butyl mereantan ki
p-tert-Butsitaluen 60
Calefiun arsenato - 1
laletum ocida, - ]
¢ Camphaor,___ P,
Carhary! (Savin &g [
Carban hlaek .. 3.8
Carlun dioxide 9, 000
& 55
0.8
05
a5
- 3
Chlariun dioxide. ._ o 0.3
C Clilartne triftuort LS a4
[»] (‘hlnrrm‘-at:ddohydu .......... 1. 2
a-Chlotencetnphanone
(phenacyichloride) ... ... cuun aos 0.3
Chlomwnzane (monochloro=
bongeney ... .iiiiiaina k{3 e
o-Chiorabenzylldena
malonanitrile (OCAM)....... 0.08 0.4
Chtarelwomomethane. ... 200 1,080
2-Chlury-1,3-butadiena, soe
Chloroprone. . .. oo iaeieancvecccsacscnencnne
Ctiarndiphanyl (42 percont
Chloring)—8kin. ... o.oceeeimannns PPN i
Chlorwliphonyl (M percent
Chlorine)~8KIN. . iioennemecnecaacesa - [ Y]
1-Chion,2 s-eroxypropuu. 00
F.pichlorhydria.... .
z-Chlqrmthmlol soe Ethylene
chtaeahydrn_ . __.....
Chlseecthylens, see Vinyl
ehtortde....cu......
C Chloeoform (trichloro-
mMAhANA) oo aeenne - . d 49
1-Chi 2 100
Cht al oY
chlnmmm (Zchioro-1,3-
butadione)— Skin.......... ne =

- Contlaned

.p.ate mg./M3 e

Chireminm, sal. etirasnie,

-a
-]

Nl ailhegs
vtheanae,
L. DTTeNe
nef s

il
C Ieliloroethy mier - leu..-
Dichleramethane, sen
Methylenecchiorbte |
Dichiiramenauors
C Li-Dichlare-l.n
1,2- hlmlnrupro‘»an"
l'ru’n': n-»vl vl ’Ivln
.
: 1

Dlp.‘eny‘. -
I)lpnm

3kin -
Di-sce, octs) phiainta (D63

athyilirgglstihatale) . .. [ 3
Endrle - Skin a1
Entehlorh rdrin—Skia | 10
KPN-—#kin a

l.z—l':poxynrnmn-. £

PronyIeneigiile. . cooccncaanercrrccsammmmnrevacononns

2,3 Epary-i-propancl, ses
(iyciddot

T Bee footnotes at end of tabla,
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TasLp G-1—Continued TasLe G-1-—Continued
Substance ppme mg/Mes Substancs p.paa.s mg Mte
¥thanethiol, sco Ethylmes- Methy! (a-amyl) ketone (2-
.......................... Heptanono) 100 4656
€ Methyl bromtde—~Skin, 20 80
200 T40 Methyvl butyl kelono, see 2-
2 Ethoxyethylaeeiato Hetanono
solvn aeelnte)— Skin 100 &0 Mathiv) cellosolvo ~Skin.. 25 80
iLhgt neet-de 400 1,400 Methyl cellosolve ncetnto—Skln 25 120
iithv! :xcryl:u-:— A s 100 Afuthivt chloroforin. .. . 350 1,000
Fihy 1 nleohal {cthe .. 1,000 1,900 Methivicyclohoxane. - i) 2,000
Ity b e 10 13 Muthvleyclotiexanol. . 100 470
” o-Mrthyleyclohesanono-Skin.. 100 460
25 130 Methyl ethyi ketone (MEK)
10 4445 SC0 2-BUlBIONO. o eee e e cecsrcmcrcamamnecoaaen
| 200 896 Mcthy( formate. 100 250
N Aethyl lodide -8 5 8
e ptanone) .. .. 230 Methylsabutyl carbit 25 100
ftlvt chluride . o 2, 600 Methyt isolutyl ketoue, see
Syl rther. . 1,20 flexane.
byl funinale. o "!”"‘" {504 d
<Y ELhyl niereaptan. 25 % Methyl meres ) 20
Vihyl sliteate T 1 850 fothyl methacryiate. 100 410
Lthyleno ehlorofiydrin—Skin & 1d Methyl propyl ketoe,
wlene ehlorohydirin b Pentanong. ......

ithyteuedinmine, .
1 lene dibronic
ibromoethane ...
¢ thylenos dlehtorlde, sea U
Dichloroethano,
* FEihylene piyeot diniteata

uml/nr lNitroglycertie - Skin. .. 0.2 1
Ethylens giveot monameihyl
cther neclate, sro Methivl
eellasoIve AeebiLle . i eiieeeoaiemaaaenaaan
“thyleno tmina—ikin 08 1
Ciliyleno oxtln. . uoeeeeenaans 50 0
1 lidinn ehloride, seo 1,1
R TR o X T L TP
N-Fliyunorpholine -Skin. 20 M
FOrDAM . oo ceecaeccsmamesscartasanemanan 15
Perrovanadinm dust. . 1
FHorido (A8 I¥) e ee i acsicecana e rean 28
Fluorine..... 01 0.2
¥ Inumtrtchlommotlmne i) ] 8, 600
rormic aefd 5 9
turfural --Skin 3 20
0-'urru|i)'l alcghat. | 50 200
Glyeidol (2,3-Epoxy-
propunol) . e 5 160
Clyent monoethyt cu:c-r. ste
L I T S A LE UL T
Chathion @, seo Azinphos-
uethyl hememeememce—mmamceoseeemsetacnsen
flafnium - 0.8
Heptachl ceomncs 05
Ieptane (n-heptan 2,000
Hlexnehtoroethane 10
Viewachloronaphthaleao—8kin... .. .. ... [
ilexans (n-hexnue). .- i1 1,800
2-i{exanonn. . .ocvaoienoaae - 100 410
Ifetono (Methyl tsobutyl
ketone) 100 410
» o-1loxyl acctatn, - 50
11 ydenzino ~Skin, . - 1 1.3
Uy:drogen brombde. - 3 19
[§ ll;‘\’ﬁmcn chilorlde. - 5 7
Hydrogen eyanlkle—Skin. - 10 i
Mvdrogen peroxido (W0%). . ... 1 1.4
gygrmm golenide..ceoooccaenae 0.05 0.2
YAroGgulNofiBe.ce coccmreconmaecaancrencas <
C10dINe...peeeecannanca cenenn o1 t
Tron oxide tume. 10
soamy] acetnte..... 100 [ ]
soamyl aleotol..... - 10 10
[sobuty] acetate.. - 150 W
nhulyl alechol. ... " k113
p 28 bR0
wp-up, aecmto.-....._....... 25db o0
f0propy . 400 920
IpCo f A& 12
T S
<opropy! glyc ether .
Ketone. et (¥ 0.9
0. 13
8
Lithiuin hydri . 028
L.p. G (ll‘\ulﬂtd
. 000 1,800
;E\ il 15
thion --Skin, 15
\mh-lc m\hvdrldo... 1
CA 5
e Yl 0TI e areecrnmaan 10

fe.
Mathanethlol, sce Methyl
m!‘nnplan. e

2Methoryethanol, see Methyl
cellosnive.. .....
Mathyl neetuts, .

Methy] acetylons (propyne).... 1,000 1,630,
1ethyl ace vlrm‘-propndlena

Tixture (MAPPY . ... —eases 1,000 1,800
Mothyl ne rvlnm—SHn ....... 19 38
\{o!hylal 'dlmelhnlnunlhs\ne) .. 1,000 3,100
Methyt aleoliol (methanol)..... 200 un
itnuLnnlm- 10 12

Metiyligohnat )l 5T 33 13T | DU
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C

C Methylene bixpheny!
{soeyunate (ML

Bolvbdenai:
Soluble d aa—- .
Tuscaluhle cotnpaunds. .-

Moumaethy! anjline—Ski 2
C Monomuthyl hiydrazine—

s S 0.2
Morphoiine~Skin 20
Naghtha (coaltar) 100
Naphtlalone. ... 10
Nickel corbonyl. . 0. 0oL

Nivkel, metal and soluble
cmnds. as NI
Nicottuo—Skin.

Nitricactd._. - 2
Nitric oxide. ... - 26
p-Nitroanlline—£kin., - 1
INjtrobenzone—Skin. ... 1
p-Nitrochlorol SKiN. e araenn
Nitrosthane........ 100
Nitrogen dtoxtde. 5
Nitrogen trifluoride.. 10
Nttroglycerin—8kin 0.2
Nitromethane. . 100
1-Nitroprapan 25
2-Nitropropar 25
Nltratoluene—8 [

Ovlm.hloro.mphth
AL TR Y . S,
201 mist, mi {
Osmium trtroxide. -.o..-._-
N .nlu aeld__ -oke-

Paraanit—Eki
Parathion—Ski
Pentahorano_ ...
Pentachloronaphthalene-~Skin
Pentachloroplienol—skin....

Perehloronei iy suercaptug.
Perchloryt lueride oo oan
Petmleuim «Ibull stes (naphtha).
Phienal
n-Ihenyl: ue d' untne—Skin,
Prenyhether (vapor) . .oceee....
Phenyl cther-luphienyl

PUHKENF (VIO ce o aieeeann
Fhenyletliylens, eee Stovuna

“etlien T (l’()h)
t] N

SRime......
I'lm SXOMe (car
h..,nhlnn .

Plcﬂc ucid

Pruvm's‘l nlu.h«.l—SkllL. 1
Pramne. . 1,000
n-Lronr! goet 200
Tropeyt aleohol m
n-1'rony) nitret 23
Frapyicna dichlaride b3
Propylene ymine—S8kin. ,u'.’.'

0.35

B ooBupe o233
= §

g2z .8,

»
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TanLr G-1—Cuntinged
Bubstance P.p.me mg. /M &
Rhodium, Mectal fume and

dusts, as ith n1

8oluhle solts.. 1. 00%
Romnehoo oo vnenann.. . 10
Rotenouo (comimerciul) 5
Sclonfum comnpoutnds (WS Se) .o eeenen. ..., w2
Soleniutn bisxuluurido - 0.05 U4
Sitver, metal and solubie com-

pmmdﬂ . [, 0.01
So'llulu Iitroraac nlL (msu)-—

Skin. 0,05
Sodium’ hydroxlde 2
Stibtne. . ns
*Sildard sulvent 2,0
Fo TR e T Y TP 0,18
Sulfue dlovide_ . . 5 1
Bultur hexaflyoride. 1, 000 6, 0U0
Buifucle acid. ... .. PR 1
Saifur monochioride - 1 6
Bullur pentaginoride. . 0.025 1,25
Sulfuey! Auorido.. ... . 5 £
Systox, sec Demeton . meion i

N S 10
Tantalu - 3

- 0.2
Tellurlum_ ... . iieiemeaas a1
Tellurthwin hexafuorido. .2
[ L1 O R PUSIN 198
C Terphenvia. . 9
1, l l 2 ’l‘vtmchlm'c»)
. 4,176
1.1,2.2-'1‘cuachlonr|

ethane.. 4,170

1.1,2,2-Tetruchluroe & 25

‘Tetrachiorocthylese, sco Pu
chloroethytene..
Tetrachlorainethaue,
tetrachlorhde. .. ..

Tetruitydrofuran
’l“emlmwl.hyl lead (as ¥h)—~

Tetryl (2.4,¢-teinfitrophenyle
methylnitrandiee) -8kl oo o aieniiean.
Thatlium (sninble cam-
pounds) ~Skin as Ti...
ThieMN e eee e aensn.

3.

Tin (organic empds
C Toluene-2,4-dilsoc
o-Tuluidlie—Skin.
Toxapheire, see Clilu

canplicae. ... ..
Tributyil piieapiate
1,1.1-Priclilorecth

Methyl chlcra
1,1, 2-Trichlroetic
Titanividioxide,
Trichloromethane, s

form
Tri: hlormuq»hzhu)une Zskin,
1,2, 3-Trichivtopripane .
1,1,2-Trichlory 1

YUrunina
Lruninm

Vlnyh ¥3 mhlu ..ee y,
Vinyl toluecne...
Warfurin.....
Xyleuno (xy
Xylllino--

Yitrtun... .
Ztne chlorbie [ume
Zine oxdede fumten ...
Zirconigui compenniis 1as Zr)

<1470 Adlitim.

@ Parts of vapor o ras por milllon ports of contand.
nated afr by voiare nt % & o] 700 . Hy preaside,

8 Apprrontuato noaftly % of partlculate per cubls
melcer of air.

N foutnete 2" 13 used to avoid confusion with
outting value artatiige)

¢ A stingstlaede concontration of nnt more than
002 p.pan., of personnl pratection may ho neces:ary
to nvold hendache

. A‘u RY 1%

peledk lu wethiod that deeq not colleet vagaer.
mul of uir, biatople menlisre g
0.

Ifae per

1672
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Tanre Q-2
Acceplable maximum peak above
8-hour time Acceplalile the acceptabls ceiling concontras
Material walghted celilng tion fur an 8-hour ab!
avorage conrentratlon
Concentration Marimum
duration
Banrana (237410000 . o .oiimmiiiiccacanas M iaaaia 28D ‘m ........ 0p.pm._ ... 10 minntes,
B p llluu(: and Dborylijum compounds 2p¢.}iﬂ . Bug.y e Bpg M. 30 innutoy,
(7.37.19-1970).
Cadmluin (uma (ZA7.8-1070) . oeolonnnnnn Almg.M.....0,3mg
Cadmiune dust (737.5-1970) .. cee= 0.2 /M .- 0 6 m( IM‘
Carhou diaifide (7.37.3-1968) ... _....c. 20p.pa__...... Vp.pm. Da.
Curbon totrachloride (737.17-196N......... 10 p.p.m .. 28ppm.. 5 minutes in
any 4 hours.
Ethylens dibromide (737.31-1970). .. .... 20p.P.M___..... 30p.p.mM_.. 80 p.p. .- S minutes.
Ethylenc dichloride (7%37.21-1088) . e ceeenan 0p.p.m........ 100p.pm....... 200p.pM....... [ r':lllr;ustﬁaﬂtnu
d B
Formaldehyde (7.37.16-1967) . 3p.p.m Sp.pm.....o... 10p.p.m_.:__... 30 minutcs.
1fydrogen tluoclide (£37.28-10890) . o oo oceeo ... do__.._.
Fluoride as dust (Z37.28-1969 . . e acauea. 28 mg. /MO ... P
Lmd and {ts inorganic compounds (Z37.11- 6.2 mg./M ... hescacmccsscesssnenn
LU
Mexllyl chloride (7.37.18-1068). . . .- 100p.pm._.... 200 p.p.m § minutes in
. any 3 hours.
Meothylens Chloride (Z37.3-1989)........... 500 p.p.m..... 1,00 p.pm... ... 2,000ppm.....§ :;llnuzte:oiunm
ny .
Ormano (alkyl) mercury (Z37.30-1960) .._... 0.01 mg./ML . 0.0¢ mg /M1
8tyrene (za{'x)s-xm) ................ .D. 200 p.p.m . .- §minutes fn
4 5 :\l:y 3 ho;lm.
Trioculoros 7.10-1001) . e meea . { U . |, IO minutes In
Llorosthylene (Z37.10-1967) s b
Tetrachlorosthylene (Z37.22-1067).c.emueeaaann-s [ 1 YU, 1. SO § minutes in

“Toluene (Z37.12-1087
H ydrogen sulfide (Z37.2-1966).

Note: Convarsion

mppe!x38. Jamlulor paruclu per cubic mater
ticles per ¢

* Millfans of particies per’ cubh foot of alr, based on
1 er samples d by light-fiald technica.

¢ The pereantago of erystalitne silics In the hrmnh
ts tho ninonnt determined from airborne zampl
cept In thiose iuatances in which other methods have
shown to be applicable.

i As doteemilived hy the membrans filter method ot
430 X phise contrast magnification.

= Bl concentration and percent quarts for the wpll-
eation of this limit are to be detormlned {rom the (raction
passing n size-setector with the billowing characteristics:

*Containlng < 1% quartz; if > 1% quartl. ase quarts
Hmit.

only If no
other measwur-
able exposure
: 1 me 100 ¢ oceurs.
.8-1971) . . eeememsaemmmisennaneenne VIRJOMS L
Yorcad, (.zeﬁmd 2 (2T X S " Y SRR
Taste -3-Mixnat Dosts Aerodynamie diameter Porcent pas.-lng
(uait density sphece) sclecto
Substance Mppefe  Mg/MY
s %
Stlica: 2 5
Crystailine: A3 'm
Quartz (rospirable)......... 250 0mg/Mi= lg.ﬂ L;
%8108 7810042
Quearte (total d"")-----------------f--- 30mg/Me The ts under this note refer to the use of
B0 At 13 dotorratned with & MRE the fanre correponding
0
Cr}:\lls:ﬂ'l:ulgrd}?n?;mo to that of 2.4 Mg/M3 in Uie Labie for co:l‘duqt Is 4.8 Mg/ALS,
f]"“"‘ or mass lormulaa foe §1910.93a Ashestos.
Teldymise:, Vo M the ratae (a) Definitions. For the purposle of
mutise lor quarts. this section, (1) “Asbestos” includes
 Amotbhens. Inciuding oatural 2 mgwe chrysotile, amosite, crocidolite, tremo-
T lite, anthophyllite, and actinolite.
- —_— (2) “Asbestos fibers” means asbestos
Sl&mt:: S'l: ‘;.!lm 1% crys- fibers longer than 5 micrometers.
fica - : g (b) Permissible erposure to airborne
tos.......... concentrations of asbestos fibers—(1)
%':}:%E?,‘,’;.‘;"“L e b Standard eflective July 7, 1972. The
, lm"li""""{.'n"'ii; ..... 8-hour time-weighted average airborne
Tremalils egsl;m e, Abroas) w concentrations of asbestos fibers to
Graphite (naturai) 18 which any employee may be exposed
Conl dust (eearienbls raction 2.4mgne  Shall not exceed five fibers, longer than
""""""""""" " or § micrometers, per cubic centimeter of
For more than 5% 8101, ee.eenceeecaannn wmgMe  air, as determined by the method pre-
31043 scribed in paragraph (e) of this section.
Inert or Nulsance Dust: (2) Standard effective July 1, 1976.
Tol s @ ibmgen  The 8-hour time-weighted average air-

borne concentrations of asbestos fibers
to which any employee may be exposed
shall not exceed two fibers, longer than
5 micrometers, per cubic centimeter of
alr, as determined by the method pre-
acribed in paragraph (e) of this section.

(3) Ceiling concentration. No em-
ployee shall be exposed at any time to
airborne cencentrations of asbestos
fibers {n excess of 10 fibers, longer than
5 micrometers, per cubic centimeter of
air, as determined by the method pre-
scribed in paragraph (e) of this section.

(ct Mcthods of compliance—(1) En-
gineering mcthods. (1) Engineering con-
trols. Engineering controls, such as, but
not limited to, isolation, enclosure, ex-
haust ventilation, and dust collection,
shall he used to meet the exposure limits
prescribed in paragraph (b) of this
section.

(il) Local exhaust ventilation. (a)
Local exhaust ventilation and dust col-
lection systems shall be designed, con-
structed, installed, and maintained in
accordance with the American National
Standard Fundamentals Governing the
Design and Operation of Local Exhaust
Systemns, ANSI Z9.2-1971, which is in-
corporated by reference herein.

(b) See § 1910.6 concerning the avail-
ability of ANSI Z9.2-1971, and the
maintenance of a historic file in connec-
tion therewith. The address of the Amer-
ican National Standards Institute is
given in § 1910.100.

(iiD) Particular tools. All hand-op-
erated and power-operated tools which
may produce or release ashestos fibers
in excess of the exposure limits pre-
scribed in paragraph (b) of this section,
such as, but not limited to, saws, scorers,

abrasive wheels, and drills, shall be pro- .

vided with local exhaust ventilation sys-
tems in accordance with suhdivisfon (1)
of this subparagraph.

(2) Work practices—(1) Wet methods.
Insofar as practicable, asbestos shall be
handled, mixed, applied, removed, cut,
scored, or otherwise worked in.-a wet
state sufficlent to prevent the emission
of airborne fibers in excess of the ex-
posure limits prescribed in paragraph
(b) of this section, unless the usefulness
of the product would be diminished
thereby.

) Particular products and opera-

tions. No asbestos cement, mortar, coat-
ing, grout, plaster, or similar material
containing asbestos shall be removed
from bags, cartons, or other containers
in which they are shipped, without being
either wetted, or enclosed, or ventilated
50 as to prevent effectively the release of
alrborne asbestos fibers in excess of the
limits prescribed in paragraph (b) of
this section.

i1y Spraying, demolition, or removal.
Employees engaged in the spraying of
asbestos, the removal, or demolition of
pipes, structures, or equipment covered
or insulated with asbestos, and in the
removal or demolition of asbestos in-
sulation or coverings shall be provided
with respiratory equipment in accord-
ance with paragraph (d)(2) (1ii) of this
section and with special clothing in ac-
cordance with paragraph (d)(3) of this
section,

(d) Personal prolective equipment—
(1) Compliance with the exposure limits
prescribed by paragraph (b) of this sec-
tion may not be achieved by the use of
respirators or shift rotation of em-
ployees, except:

(1) During the time period necessary
to install the engineering controls and
to Institute the work practices required
by paragraph (¢) of this section;

(i) In work situations In which the
methods prescribed in paragraph (¢) of
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this section are either technically not
feasible or feasible to an extent insuffi-
cient to reduce the airborne concentra-
tions of asbestos fibers below the Umits
prescribed by paragraph (b) of this
scction; or

(ii) In emcifrencies.

(iv) Where beth respirators and per-
sonnel rototion are cilowed by subdivi-
sions (i), iy, or (iil) cf this subpara-
~raph. and Loth are praclicable, person-
nel rotation shadd e preferred and used.

(2) \Wiwre 2 resnirator is permicied by
subpartagrunh (1) of this paraginrh, it
shall be scleeied freur aunong these ap-
proved by (i Dureau of Mines, Denart-
ment of the Tatorior, or the Nutiona! In-
stitute fuor Orcupatinnal Safety and
Health, D:oovtment of Health, Fduca-
tion, and Wilare, under the provisions of
30 CFRR Part 11 (37 F.R. 6244, Mar. 25,
1972), and chall be used in accordance
with subdivisicns (b, G0, i, and (49
of this subparngraph.

1) Air purijying respirafors. A reusa-
ble or singlc i 'e air purifying respirator,
or a respirator descrited in subdivision
(i) or (i) of thls subparngraph, shall
be used to reduce the concentrations of
nirborne asbhostos fiticrs in Lthe respirator
Ielow the cxriosure limits prescribed in
naragraph (i) of this sccticn, when the
ceiling or the 8-hour time-weighted aver-
age airborce congzentrations of asoestos
fibers are reasonahly expected o exceed
no more than 10 times those limits.

(i1) Powered air purifying respirators.
A full facepiece powered air purifying
respirator, or a powered air purifying
respirator, or a respirator described in
subdivision (iil) of this subparagraph,
shall be used to reduce the concentra-
tions of airborne asbestos fibers in the
respirator below the exposure limits pre-
scribed in paragraph (b) of this section,
when the ceiling or the 8-hour time-
weighted average concentralions of
asbestos fibers are reasonably expected
to exceed 10 times, but not 100 times,
those limits.

(ii}) Type “C” supplicd-air resyirators,
continuous flow or pressure-demand
class. A type “C” continnous flow or pres-
sure-demand, supplied-air respirator
shall be used to reduce the concentra-
tions of airborne asbestos fibers in the
respirator below the exposure linits pre-
scribed in paragraph th) of this section,
when the ceiling or the &-hour tiine-
weighted average gairborne concentra-
tions of ashestos fibers are reasonably
expected to exceed 100 times those limits.

(Iv) Establishment of a respirator pro-
gram. (a) The employer shall establish
a respirator program in accordance with
the requirements of the American Na-
tional Standards Practices for Respira-
tory Protection, ANSI Zf8.2-1969, which
i3 incorporated by refercnce herein.

b. See §1910.6 concerning the avail-
ability of ANSI Z288.2-19G9 and the main-
tenance of an historic file in connection
therewith. The address of the American
National Standards Institute is given in
§ 1910.100.

(¢) No employee shall be assigned to
tasks requiring the use of respirators if,
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based upon his most recent examination,
an examining physician determines that
the employee will be unable to function
normally wearing a respirator, or that
the safety or health of the employee or
other employecs will be impzaired by his
use of a respirator. Such employce shail
be rotated to another job or given the
opportunity to transfer to a different pe-
sition whose duties he is uble to perform
with the same employer, in the same geo-
graphical area and wilth the same senior-
ity, status, and rate of pay he had just
prior to suzh transier, if such a diffcrent
esition is available.

(3) Special clothing: The employer
shall provide, and require the use of, spe-
cial ¢lothing, such as coveralls or similar
whole body clothing. head coverings,
sloves, and foot coverings for any em-
ployee exrosed to airborne concentra-
tions of ashestos fibers, which exceed the
ceiling level prescribed in paragraph (b)
of this section.

(4) Change rooms: (1) At any fixed
place of employment cxposed to airborne
concentrations of ashestos fibers in cx-
cess of the exnosure limits prescribed in
paragraph (b) of this section, the em-
ployer shall provide change rooms for
employees working regularly at the place.

(ii} Clothes lockers: The employer
shall provide two separate lockers or con-
tainers for each employee, so separated
or isolated as to prevent contamination
of the employee’s street clothes from his
work clothes.

(iii) Laundering: (a) Laundering of
asbestos contaminated clothing shall be
done so as to prevent the release of air-
bome asbestos fibers in excess of the ex-
posure limits prescribed in paragraph (b)
of this section. .

(L) Any employer who gives asbestos-
contaminated clothing to another person
for laundering shall inform such person
of the requirement in (@) of this subdi-
vision to eflectively prevent the release
of alrborne asbestos fibers in excess of
the exposure limits prescribed in para-
graph (b) of this section.

(¢) Contaminated clothing shall be
transported {n sealed impermeable bags,
or other closed, inpermeable containers,
and labcled in accordance with para-
graph (g) of this sectton.

(e) Method of measurement. All de-
terminations of airberne concentrations
of asbestos flhers shall be made by the
membrane fllter method et 400-450 X
(magnification) (4 millimeter objective)
with phase contrast illumination.

(f) Monitoring—(1) Initial determi-
nations. Within 6 months of the publi-
cation of this section., every employer
shall cause cvery place of employment
where asbestos fibers are released to te
monitored in such a way as to determine
whether every employee’s exposure to
asbestos fibers is below the limits pre-
scribed in paragruph (b) of this sec-
tion. If the limits are exceeded, the cm-
ployer shall immediately undertake a
compliance program in accordance with
paragraph (¢) of this sertion.

(2) Personal monitoring—(1) Sain-
ples shall be collected from within the

22143

breathing zone of the employces, on
membrane filters of 0.8 micrometer po-
rosity mounted in an open-face filter
holder. Samples shall be taken for the
determinalion ¢f the 8-hour time-
weighted avcrage airborne concentra-
ticns and of tl:c ceiling concentrations of
asbestos fibers.

(1) Sam liug frecuency and patterns.
Afler the initial determinations required
by subparagrauh (1) of this paragraph,
samples siia'l be of such freyuency and
pattetn as o coprezont with reasosnable
aceurazy e l'oveis of exposure ¢f eme-
plovcees. In no cuse shall the sampling be
done at intervais greater than 6 months
for cnployocs whase exposure to asbestos
muy reasuvitauly be {ocescen Lo esceed
the limits prescribed by paragraph (b)
of this seetion.

@) Burieumental monitoring—()
samples sheil be collected frem areas of
a work envirotuneat which are represent-
ative of the zirborne concentrations of
asbestos Ltors which may reach the
breathing zone of cmployees. Samples
shall be coliected on 3 membrane filter
of 0.8 micrumeter percsity mounted in
an open-face fiilesr hoider. Samples shall
be taken f{cr the determination of the 8-
hour time-weighted average airborne
concentraticas and of the ceillug con-
centrations of ashestos fibers.

(i) Sampliny frequency and patterns.
After the iniliai determinations required
by subparagraph (1) of this paragraph.
samples shaii be of such frequency and
pattern 2s to represent with reasonable
accuracy the levels of exvosure of the
employees. In no case shall sampling be
at intervals greater than 6 months for
emplovees whose exposures to asbestos
may reasonably be foreseen to exceed

hie exposure luuits prescribed in para-
grava (b) of this section.

(4) Emnlovce observation of monitor-
ing. Aifected emnloyees, or their rep-
resentatives, shatl be given a reasonable
opportunily to cbserve any monitoring
rcequired by this paragraph and shall have
access to the rccords thereof.

(g) Cartion signs and labels. (1) Cau-
tion signs. (1) Dosting. Caution signs
shall be pravided and displayed at each
location where airborne concentrations
of asbestos fibers may be in excess of the
exposure iimits prescribed In paragraph
(b) of Lhirs section. Signs shall be posted
at such a distince from such a location
so that an employee may read the signs
and take necessary protective steps be-
fore entering the area marked by the
signs. Signs shall be posted at all ap-
proaches to areas containing excessive
concentrations of airborne asbestos
fibers.

(1) Siyn specifications. The warning
signs required by subdivision (1) of this
subparagraph shall conform to the re-
quirements of 20’ X 14°° vertical format
signs specificd In § 1910.145(d) (4), and
to this subdiviston. The signs shall dis-
play the following legend {n the lower
panel, with letter sizes and styles of a
visibility ot leatt equal to that specified
in this subdivision.
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Legend Notation

ABLCSEO8 L e 1 BSane Horlf,
Gothie or
Block.

Dust Hazardaeao oo e %" Bans Sortf,
Gothis or
Biock.

Avotd Breathing Dust... %’ Gothie.

Wear Assigned Protective  14*’ Gothle.

Equipment.
Do Not Remain In Area 14’ Gothie.

Unless Your Work Re-
quires It,

Breathing AsbLestos Dust
May Be Hazarious To
Your Health.

Spacing between lines shall be at least
cqual to the height of tlie upper of any
two lines.

(2) Caution labels— (1) Labeling. Cau-
tion labels shall be affixed to all raw
materials, mixtures, scrap, waste, dcbris,
and other products containing asbestos
fibers, or to their containers, except that
no label Is required where asbestos fibers
have been modificd bv-a bonding agent,
coating, binder, or other mnterial so that
during any reasonably fcresecable use,
handling, storage, disposal, processing, or
transportation, no airborne concentra-
tions of asbestos fibers in excess of the
exposure limits prescribed in paragraph
(b) of this section will be released.

(ii) Label specifications. The caulion
1abels required by subdivision (1) of this
subparagraph shall be printed in letters
of sufficient size and contrast as to be
mly visible and legible. The label shall

14 point Gothle

CAUTION

Contains Asbestos Fibers
Avold Creating Dust

Breathing Asbestos Dust May Cause
Serlous Bodily Harm

(h) Housekeeping—(1) Cleaning. All
external surfaces in any place of employ-
ment shall be maintained frece of accu-
mulations of asbestos fibers if, with their
dispersion, there would be an excessive
concentration.

(2) Waste disposal. Asbestos waste,
scrap, debris, bags, containers, equip-
ment, and asbestos-contaminated cloth-
ing, consigned for disposal, which may
produce in any reasonably foreseeable
use, handling, storage, processing, dis-
posal, or transportation airborne concen-
trations of asbestos fibers in excess of the
exposure Iimits prescribed in paragraph
(b) of this section shall be collected and
disposed of in sealed impermeable bags,
or other closed, impermeable containers.

(1) Recordkeeping—(1) Exposure rec-
ords. Every employer shall maintain rec-
ords of any personal or environmental
monitoring required by this section. Rec~
ords shall be maintained for a period of
at least 3 years and shall be made avail-
able upon request to the Assistant Secre-
tary of Labor for Occupational Safety
and Health, the Director of the National
Institute for Occupational Safety and
Health, and to authorized representa-
tives of either, -

(2) Employee access. Every employeo
and former employee shall have reason-
able access to any record required to be
maintained by subparagraph (1) of this
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paragrapl, which Indirates the cm-
ployce’s own exposure to ashestos f{ibers.

{3) Employce notiflication. Any ems-
ployee found to have been exposed at any
time bo airborne concentrations of asbcs-
{os flbers In excess of the limits pre-
scrited In paragraph (b? of this section
shall be notified in writing of the expo-
sure as soon as practicable but not later
than § dnys of Lhr finding. The ecmployee
sirall also be titnely notified of the cor-
rective aclion being taken.

(j) Medical examinations—(1) Gen-
eral. The employer shall provide or make
availabie at his cost, medical examina-
tions relative to exposure to asbestos re-
quired by this paragraph.

(2) Preplacement. The employer shall
provide or make available to each of his
employees, within 20 calendar days fol-
lowing his first employment in an
occupation cxposed 6o rirborne con-
centrations of asbestos fibers, a compre-
hensive medical examinatinn, which shall
include, as a minimum, & chiest roent-
genogram (posterior-anterior 14 x 17
Inches), a history to elicit symptom-
atology of respiratory disease, and
pulmonaly function tests to include
forced vital capacity (F'VC) and forced
expiratory volume at 1 second (FEV..).

(3) Annual examinations. On or be-
fore January 31, 1973, and at least an-
nually thereafter, every employer shall
provide, or make available, comprehen-
sive medical examinations to each of his
employees engaged in occupations ex-
posed to airborne concentrations of as-
bestos fibers. Such annual examination
shall include, as a minimum, & chest
roentgenogram (posterior-anterior 14 x
17 inches), a history to elicit symptom-
atology of respiratory disease, and
pulmonary function tests to include
forced vital capacity (FVC) and forced
expiratory volume at 1 second (FEV,,).

(4) Termination of employment. The

employer shall provide, or make avail-
able, within 30 calendar days before or
after the termination of employment of
any employee engaged in an occupation
exposed to alrborne concentrations of
asbestos fibers, a comprehensive medical
examination which shall include, as a
minimum, a chest roentgenogram (pos-
terior-anterior 14 x 17 inches), a history
to elicit symptomatology of respiratory
disease, and pulmonary function tests
to include forced vital capacity (FVC)
and forced expiratory volume at 1 second
(FEV.e).
. (8) Recent e.tammat{ons. No medical
examination i3 required of any em-
ployee, if adequate records show that
the employce has been examined in ac-
cordance with this paragraph within the
past l-year period.

(6) Medical records—(1) Mainte-
nance, Employers of employees examined
pursuant to this paragraph shall cause
to be main‘ained complete and accurate
records of all such medical examina-
tions. Records shall be retained by
employers for at least 20 years.

(1) Access. The contents of the rec-
ords of the medical examinations
required by this paragraph shall be made
avallable, for inspection and copylng,

to the Assistant Secretary of Labor for
Occupational Safety and Health, the
Dircector of NIOSH, to authorized physt-
clans and medical consultants of elther
of them, and, upon the request of an em-
ployce or former employee, to his physi-
cian. Any physician who conducts a
medical examination required by this
paragraph shall furnish to the employer
of the cxatnined employee all the {nfor-
mation spccifically required by this
paragraph, and any other medical in-
formation reiated to occupational ex-
posure to ashestos fibers.

§ i910.94 Ventilation.

(a) Abrasive blasting—(1) Defini-
tions appiicable to this paragraph.—U)
Abrasive. A solid substance used in an
abrasive blasting operation.

(ii) Abrasive-blasting respirator. A
continuous flow air-line respirator con-
structed so that it will cover the wearer's
head, neck, and shoulders to protect him
from rebounding abrasive.

(iii) Blast cleaning barrel. A complete
enclosure which rotates on an axis, or
which Lias an internal moving tread to
tumble the parts, in order to expose vari-
ous surfaces of the parts to the action of
an automatic blast spray.

(iv) Biast cleaning room. A complete
enclosure in which blasting operations
are performed and where the operator
works inside of the room to operate the
blasting nozzle and direct the flow of the
abrasive material.

(v) Blasting cabinet. An enclosure

‘where the operator stands outside and

operates the blasting nozzle thirough an
opening or openings in the enclosure.

(vi) Clean air. Air of such purity that
it will not cause harm or discomfort to an
individual if it is inhaled for extended
periods of time.

(vil) Dust collector. A device or com-
bination of devices for separating dust
from the air handled by an exhaust
ventilation system.

(viii) Exhaust ventilation system. A
system for removing contaminated air
from a space, comprising two or more
of the following elemients (a) enclosure
or hood, () duct work, (c) dust collect-
ing equipment, (d) exhauster, and (e}
discharge stack.

(ix) Particulate-filter respirator. An
alr purifying respirator, commonly re-
ferred to as a dust or a fume respirator,
which removes most of the duse or fume
from the alr passing through the device.

(x) Respirable dust. Airborne dust in
sizes capable of passing through the up-
per respiratory system to reach the
lower lung passages.

(x{) Rotary blast cleaning table. An
enclosure where the pleces to be cleaned
are positioned on a rotating table and are
passed automatically through a series of
blast sprays.

(xil) Abrasive blasting. The forcible
application of an abrasive to a surface
by pneumatic pressure, hydraulic pres-
sure, or centrifugal force.

(2) Dust hazards from gbrasive blast-
fng. (1) Abrasives and the surface
coatings on the materials blasted are
shattered and pulverized during blasting

FEDERAL REGISTER, VOL. 37, NO. 202—WEDNESDAY, OCTOBER 18, 1972

ks
¥
5

.

-,
v

N7 o

R S

Nl g



